; e3e~xxy, }}.6*T~51 4 JUN 2d1 WO 01/45391 PCT/ S&R9/ 00142 SYSTEM AND METHOD
FOR VI DEO PRODUCTI ON FI ELD OF | NVENTI ON The invention relates generally to
vi deo production. In particular, the invention relates to vi.deo
re-purposing, editing and archiving for video production. 4BA D
Today's non-linear video editors energed from conventional editing nethods

such as fiww@ogidsbi ng and |inear dub-editing using video plpyEs6escbigse
tools are well .suited to scenarios where the desired result is a single,

hi gh quality video production. It is not possible, however, to view

nultiple editing alternatives of a vi deo,] producti on qui ckl ”mmnmmmmﬂt
tools, which is an inpedinent -particularly to novice video | deo
production novice therefore .is forced either to "nmake do" w t leddsat ever
the novice may create quickly or to spend a | ot of time exploring
alternatives. . A nUWSSTER ANRMETHOD FORVIREOPROBUETION [ adi cal | y

di fferent video production tool. One such trend is seen in the rapid growth
of the anpbunt "of video material being shot or recorded) particularly video
mat eri al shot by non-professionals. Technol ogi cal devel opments or . ~

br eakt hFIEJID OFEINVENEJOM products such as Digital Video (DV) caneras nean
that nore and nore video material are shot or recorded in digital formt

and of prRfige&itionatlates gaailpy fvida prodictionc Mmpatitulay tei ihyentidawelues to t he

cost of editing this type of video materjal using traditional tools is

pr ohi bi tvnd@nemww&gé@gg%wh@m&mmwr@@sm-n t he extension of the
video material view ng paradi gmbeyond fam |iar broadcast and VCR

par adi gns.. "Vi ewers want increasing control over video material being

wat ched, for .how long, in what sequence, etc. This, trend is particularly
true forBACKGBOWNDvi deo material in educational and professional
environnents. This trend also inplies that there is_a growi ng need to.make
bodi es dFodai'd monstinear vidto editard erged fromdonveritiondlediting thethodsewbiae filfin vi deo

I NIRRT IRIRD TN TR

A .

PCT/ SIS/ 14 i desifed reaileisesingle Gigh-gaaltg oliebpréductiex PR At ipakdiblej ncr easi ng
availability of the anpunt of video material available in digital format -

and on theavever & Kiew myliple editngialipmajives af 4;videp Agdnehon quickly piipg these

descri pty Vi 1-11%?5' ' ' S SA | smat eri al
appr opr itgéf?lg’ ?éxcg ‘%g‘? Icu a!?ﬁ lﬁg@&ﬁ%gﬁﬁ??@? é ?(gl\f}oé‘?i gr‘gan?tap r}‘g‘?"g{gnbody of
avai | ablmvidedberefiae éx forded efthentg ffmiake do's with fwltitever thp hovise niplyereats quigklyat

interest in. the la{eﬁ.of vi,deo terial description
or to spend a Iot of time exploring alternatives..

A number of trends are creating a need for a radical'ly different video production tool. One
such trend is seen in the rapid growth of the amount ‘of video material being shot or rec.o/r’ded,
"particularly video material shot by non-profeséionals. Technological dcvelopménts or
breakthroughs resulting in products such as Digital Video (DV) cameras mean that more and
more video material are shot or recorded in digital format and of professionai or near-
professional technical quality. However, the cost of cditixig this type of video material using

traditional tools is prohibitive in many cases.

Another trend is seen in the extension of the video material viewing paradigm beyond
familiar broadcast and VCR paradigms. Viewers want increasing control over video material
being watched, for how long, in what sequence, etc. This trend is particularly true for non-
fiction video material in educational and professional environments. This trend also implies
that there is a growing need to make bodies of video material available in multiplg forms, for

example, in video productions of different lengths, with different emphases, aimed at

T
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different audience demographics, etc.




today driving standardi zation efforts such as the Mving Pictures Experts
Goup's (MPEG effort in relation to an MPEG 7 standard. However, a major
chal l enge faces' such efforts, and this challenge arises from'two
conplementary facts. Firstly, descriptors automatically e t‘;ﬂﬁhe from
video material using signal analysis of the video materi al t "ref ore
associ at egfowhiksepuch video material tend to |ack semanti c pRgy&isgkfGaUSe

t hese descriptors are too |low | evel to be useful to and neani ng?u I'n the
ordinary context so as to be understood py nost users. Secondly, although
semantically powerful descriptors nmay be associated with video material- by
bei ng neX¥fianeterdrandris seendn the @(p@nwuxlymwmwaﬂdahw efithe apountafyides

t edi ous _and.ti.n NS U{3j . d.therefore th not he

cost - of rEpr s RISRERTR PN e oF o iy, RHETRAR s B RroralBemped e
for a vieffetivs dudeptionrnfividio ket aBsdisais®scrifitotse b thapide®matdil AtBJ
trends. SUMVARY ﬁi deo product gn system ?I:i)ﬁrtofsaci I i'f"t at i r]g atégg E@):ara [ (;[E of
descr i pttoagpartishlap parposeraes be aetrigvetl frem adtrgebedylebavailsblerddscomatetebnat i ng a
vi deo pr.od LONn. pDrecess J Oovided. '.Iln accqrdance.wiih a first ect of
Uhe i nvaRiolght¥hsB P fRRploPs. Stk Eirey nibredGhdns Bekbe Vided sfupidi s HpRES
syst em itp@dydiRangRaifardigdtion’ effirisneiclRaf@e MdwAPPicates BRpertistGroap BI(MIERG) one
val ue thereto correspondlng¥to a video segnment. The system al so i ncl udes

neans ‘f gffortinselation terndPELa-p atandarde Howeven e maier chalenget fapesssuch effortsiando

nccor ai s BleRt BB SRATE @ Lo IRy el Fs Bbrn i ath ARRIARRC™" 0
| east t vextrdttdd GofegdesinaterialiudiRg signilGihalysig o€ theivided Matesibl drithérefor® Vi deo

segnents acc¢ording to values of at |east one descriptor cqrresponding to
the at |asseotatedth suehivideq,matsrial tend fo lack spnantiy PAryen Progyse these fesernpiannarg0 142
I n accor. ] : i i

processi o et 1 13 e R atbElingi e bAKRY L Oox ko0 8 mhdirpond by

cr eat i ngnestasars.r S¢erondlyaaltharphrseinanticalty powarful deseriptatsumay he agsociated with
corresponding tg vi deo se nt .- The .met hod al sp i.ncl udes.the step of
cosenl Aeaatrthy b et R nterre Aeing s Mdse rofetiof (v RiARIoRB fonc s, t he
assenbl iBgiotd &7 disbotufifing B fefdforeqhe ?x‘%b@s@ﬁﬁd}&h&t b8 cBbt-dfffive inVayy deo
segnents according to valués of at |east one déscriptor corresponding to
the at |applieationd vi deo segnents, and sequencing the at |east two video
segnents according to values of at |east one descriptor corresponding to
the at |Hense, thews iveldedy s ugerbfors. video produstidanadd thet atidressehiaf teastapeof thef t he

i nventi gfgfegﬁ Cg r% er proogram product for processing video segnents is
provi ded. & 3¥ ct includes a conputer usable nedi um having conputes

r eadabl e program code neans enbodied in the nmediumfor processing video
segnents. The product has conputer readable program code neans for creating

a descri tm ascribing at | east one value thereto corresponding to a
vi deo seyment- e product al so has conputer readabl e program code neans

for assepbljng an qutput video production fromof |east two video, segnents,
i ncl udi "y memfgm%m éorpﬂa@ﬁgmmbmrem desgrindarsdior Vidgo materisl aidbast
"two vi Walogpe - : sfascri ptor

corres pgﬁgioﬁgﬁ[ﬂg Qﬁéﬁggﬂ{ %é%a@v%xsidggér%&gg%?ﬂg ?@532%9{:53'1”%{ er readabl e

program coda neans for sequencing the at |eapt two video segnents according
t o val udt ageordancesvith a first am:escﬂ%pumrentm, raeystomdion gracessingeidee segmeents iswo
video s | cord e wth.a fourth aspect of. the. nvention, a
ayst om 19V HeE The R g es mifaniod cralipk 8 PSR ETor Mg b il ¥ R Bl e ans
for creafaluethéretd dorkespitinig 1 £Vides Segidnt. PheSystenh blss indléddéenéang f@rt 0
corresponding to a first video segnent. The system also includes neans for
gr oupi ncpssEnRling anqutpyt yidsoqagdurationfram ableast dwe vidsasegmeris, inrlydingsegans for
accordi (e k ' r gk to said
first v{%%%&%%g’!ﬁéﬁf“g{] Sg??%ﬁ%gssﬁ%gﬁénﬁgﬁéwegﬁgétolggsggﬁgﬁ? % e system
further comespmhdingtedhisatiieast asc videonggmeaitsiafid meinsfat sequlenciagitise dtileast two
descri ptqr, corresgondin to.sai t | east qQne .ot her vi deahéggmnt I n

sai d :

accor darB8eQfcBmeRtsaceors séfeﬁwép ehigast spe AescHAtOr SORERE theaat dsashingy

vi deo seﬂagggébﬂdmsprovided. The nethod includes the step of creating a
first descriplor and ascribing a first value thereto corresponding to a
first video segnent. The met hod al so i ncludes the step-of grouping the
first video segnent with at | east one other video segnent according to
values of© 1 4 JUN 200 WO 01145391 PCT/ SG9100142 4 at | east 'one ot her
descriptor corresponding to the first video segnent and the at |east one

ot her video segnent. The nethod further includes the step of ascribing the
first value to the first descriptor corresponding to the at | east one other

o o S Y " .




Enbodi nents of the invention are described hereinafter wwth reference to
the drawi ngs, in which: Figure 1 aillustrates a GUJ of one variant of a

vi deo production system according to one enbodi nent of the invention;
“Figure Ib illustrates a GJ of another variant of a vi deo1g‘rzggﬁ Lon system
according to anot her enbodi nent of the invention; 14 JUN 01/ 45391
PCT/ S9/ QRl¢hdashdioures 2a to 2d illustrate a GU of a furtpewsesviosnt of a
vi deo production systemaccording to a further enbodi ment of the invention;
Figure 3 is a flowhart illustrating a scenario on using a system.according
an enbodi nent of the invention;, Figure 4a is a flowhart illustrating a

rocess_for rapid opagatj on of nual .descrli S, .| ' I g.
D F guissagrbes i R Spedt ot PRI TomgoR iRl B asPedsls T AGphans' O
descri p§arovided e ThO ntBbARRSIddsThd &tep sV Sre&iAg dddstptoBandasgtibing St leasteone

flowchart” illustrating a process for automatic segnentation in the system

in Fig. valugtheseto correspontiingdn avidep isegmentaTha gnethost alecsinsludes the stepraft i ¢

segnent ati on,.of input. videg i i ' | ccebl is a
F1 onchagtscrotige e QB iges Brollefin G 1SRN Rehette e SesehtbBliR 1P '
the systgifdifig fieGtepsiof bélgting thaatileasttwd vided segméritd acabdrdiig togvatuesrofatieastf or
bottom up conposition of segnents in the systemin Fig. 2; .. Figure 8b is
a flowclene deacnptostcpqpmgd@g& theat leastdporidén %?gl@é&jnﬂé}ﬁ‘tsgq‘ilwcméﬁg 3%‘ in
Fig. 2; | hd! | JAg dRscR 16 dtQeast
segnent t‘gé I%ei%et(8 isg%llﬂ ;é%tgta %éé) ?ds}gg ?d('a‘t'rﬁﬁllérﬁ drf%re%ztdﬁgudgﬁd?fé’ Eb%%éﬁgé@hg?%\kg hart

i 11 ustrawbnitdea spgestss for automati c sequenci ng based on descriptor val ues;
and Figure 11 illustrates a general-purpose conputer by which the

embod "ﬁﬂg&o? anth ?Nihlney Pr%iagpec? of the %ch&glp,layco;n%lte? %?&H%ﬂ ‘product for

' pr§cessing video segments is provided. The product includes a computer usable medium
having computer readable program code means embodied in the medium for processing video
segments. The product has computer readable program code means for creating a descriptor
and ascribing at least one value thereto corresponding to a video segment. The product also
has computer readable program code means for assembling an output video production from
at least two video segments, including computer readable program code means for selecting
the at least two video segments according to valués‘ of at least one désbriptor corresponding to
the at least two video segments, and computer readable program code means for sequencing
the at least two video segments according to values of at least one descriptor corresponding to

the at least two video segments.

In accordance with a fourth aspect of the invention, a system for describing video segments is
provided. The system includes means for creating a first descriptor and ascribing a first value
thereto corresponding to a first video segment. The system also incl'udes means for grouping
said first \Irideo segment with at least one other video segment according to values of at least
one other descriptor corresponding to said first video segment and said at least one other
video segment. The system further includes means for ascribing said first value to said first |

.descriptor corresponding to said at least one other video segment.

In accordance with a fifth aspect of the invention, a method for describing video segments is
provided. The method includes the step of creating a first descriptor and ascribing a first
value thereto corresponding to a first video segment. The method also includes the step of

grouping the first video segment with at least one other video segment according to values of



1 4 JUN 200 WO 01/45391 6 DETAI LED~DESCRI PTI ON PCT/ S&9/ 00142 A vi deo
production system for creating video productions from pre-existing video
mat erial, and.deseriptors for video material is disclosed. Such a video
production system (hereinafter .generally referred to as the syste
addresses at |east one of several trends and issues attendaht ﬁﬂ%ﬂ nin
relation to video production. Such trends include the growth of the anpunt
of video nwoarj4sdoibei ng shot, the extension of video mater ipgh/s¢ossdiay
paradigm and the availability of the anmount of video material available in
digital format and on the Internet. The systeminvolves a display paradi gm
“that preferably conbines features of sprgadsheets, graphing tools and

non- | i negh. M deo ' T tem al.so ef erabl nabl,es.yi deo materia
non L Rt B BT RO @B R SR Wl AR I R Mt
sequencegtheldHtiédegifent TThememBa fisthet inolRe tHB?Ht?” ofalseritiifg tHel BB alteAol the

and/ or manual | y defined, selected and sequenced according to the val ue of
descr i pt BistdestHptos pemresprRdips tn khe ot least ome ethepmisleqisegmeentt o becone faniliar
with a body of video material by view ng sel ected subsets of the body of

vi deo b&ddad ' L8 F0GH S : BingsSer
who wi gﬁfg ZHGFO g(%l ‘girt lfé]; I £esP gﬁ%‘f way's §?1_}]ti%\lxxh? gﬁﬁgﬁgﬁ%@ %glé%%nlg%%?g?g may
be conbi video segnfenisis pralededp The predvohmchides a esmppiecusapleimeditm havingnvent i onal

Cresee TRnbEBURER Snemhien iSO gbe il B AR e et v The 1°
syst em n@ynieHRP e cd &ipwwmgtn%&rog: Ale? réhAaE Bg%;ﬁg%o&é mBalRogy of

video material to enable retrieval urposing of the video material
at a |-at@eatinggefirsbdesctipfon anhascribinga faptvalun thesete corprsponding toex fisshvided shes to

capabi |1 g HeE Tl BB a8 Bt oo B Bl e
syst em avideysegmens esthtat Jeastione wdivy vites se@hénttacerding 3o baluessl 1 ldaskdne dthera
sem - aut gnat,i ¢ nannerﬁﬁn vi de roducti on work qu system nay be used as a

tool f ordFRRSr PITGsRPRAILS fRfhe Bxt videg sgementand the.f least ¥Fivadss $RBIEBLL i on
scenar i OPhe prodaA Fusihié has 6GHRtOreadabiés oY cbRiiR Bank fSIERBLE tefirst VA AN
exi sting video production to create a new video production. The process of
reusi ng ipithe rstrdessriptar comesponding 4 therat lqastrqnesithey videorsegmenther scenario) a
user may utilize a body of video material to create several different, but
rel ated, video productions having, for exanple, different duration,
different target audiences, etc. In a further scenario, a user may explore
many 1BRIBEDESCRYEITONAGE DRAWANTG® @9/ 00142 possi bl e. sequences VEry
qui ckly and create one or nore "rough cuts" of video productions. In a yet
furt her Embodimeats of thsimventiom dre desstibed hereinefiar with ke ferienkeecto ik drawingsyimt ry out
many possﬁ%ﬁjities or alternatives while creating a video production. By

cont rast V™ pr of essi onal video editor who is better able to pre-visualize

the effect of. editing g rally dpes pot, need to.try out too,nmany

al 't er nathigwe 1aifjustralel 4 GOT of paclyarantots Yigeo Brogugtion syyier aesprding Giamgo
product | @iibotdment GEithéinvemespause time is nore inportant than "polish". The
system may al so be used in-the creation of interactive video material. The
Syst em akigGiS1y ARirateAt B8 of BAHEHV AT o il hid@Rkt BRI Gkt actitingRot €t ed
very rapidly. This is useful in creating video ganes that use branched

vi deo t euiethsr egrhodimeng of thiednweptiomsm may be used for editing, re-purposing,
or archiving other nedia, for exanple still inmages and audi o. Essentially,
the systemprovides within a single framework a conprehensive set of video
production tools and the ability to create a new video production. The set
of tools are for defining and entering descriptors of several kinds in

whi ch existing descriptors assist in the creation of additional descriptors
in an accel erating process. The new video production is created by

sel ecti ng and sequenci ng segnents of video material (and optionally
resegnmenting the video material) according to the val ues of one or nore of
t hese descriptors, where the video material consist of both video and audio
content. The system al so provides a graphical user interface (G 117
featuring a 2-dimensional (2D) ‘grid where one axis relates to the segnments
of video, nmaterial and the other axis relates to the descriptors. The 2D
grid simultaneously shows a representation of the video content {e.g. by
keyframes) and/or the audio content (e.g. by waveforns), and the val ues of
mul tiple descriptors (e.g. as nunbers or in graphical fornm). The GU
supports and inter-operates with the set of tools for describing and
re-purposing the video raaterial. Wen given a body of video materi al
(hereinafter generally known as the "input video material"), the system

o e S " N o o,




14 JUN 200 . WD 01145391 PCT/ S&9/ 00 ~Z Segnentation may al so be done
extrinsically or outside the system The user nmay alternate between
automatic (i.e. descriptor-driven) and manual processing of the input video
material 'with conplete flexibility. The user nmay start with automatic
processing to explore the broad possi :)i lities of output vi ddé #JN)dﬁ}iti ons
and then fjlne- the results manual [y. At any tinme duri } ess

t he user %@%@#gﬁ all or part of the video production V\hing%f/rggsd@?%cfrom
the current selection and sequence of segnents before settling on the final
formof the output video production. Secpndly, the user is able to rapidly
create semanti C%{ﬁl%@ﬁomrfm descri‘[_)lti ons or, annotations. of the video

mat er i alFigynsedet state 8 SULnfjadirther wariantof 3VAdeorprogRetion S¥semACEoring

possi bl %ﬂgﬁgﬂ%%feﬁ{b%ﬁﬁ%&ﬁ%m’ ﬁg&ssi bly in ways that may not be foreseen
y

or conte user 0 created the annotations.  For exanple, the
annot at i.Qns used.to retrieve the vi.deo terial .f V| chive
or used W&:ﬁgﬂ&&@@g 115}}58@@11%%?%{1%%9%}1&{\%3g)?sgg{lgcg%%n%%g]ee bgfl%g%é? ?ons
from t hghyifRptismterial. As a result, nmany possibilities of output video
productions may be tested rapidly; in this case the goal being to let the
user explore the effect of different descriptions, and explore different
ways of Eigpteyiaiga floyicharhilinsatings propess dor rapidironsgationsof manpabAescHPioEs he
annot at i . . he. Uuser' s requirenents. The input video material nmay

consi st t§€§%s§t@|5ﬁ;§1 '3’ edited material (such as one or nore conplete video
productions originally created for a different purpose) or unedited raw

vi deo meFiguieadb isvaiflolwchart bibistreting:s precessdorf propagating a descriptoryalugito gegments

conbi nat, C{Eeeof thg)dl;.v\o ., The system provides such neans by conbining the
funct i on® e IFigdeinafter. Slicing of the input video material into
segnents The system operates primarily on video "segnents", which are

cont i guokiguR $RaddwWchaftdllusiatihg & peteessfor autombtiofegaentationiwthel systearin Fig.
Automati ¢ segnentation nmay be achi eved usi ng known techni ques such as "shot
boundaryzidet ection" or by other ‘techniques such as detecting significant
change in the value of one or nore descriptors: Segnentation nay al so be

per f or negigffe § isRErdwilast ilBsiaahg ¥ pralesfor bitomafi®sdpnedtation o f injiuy videbdeo
material may consist of a set of separate segments which do not require
furt her wetgrishindhe¢ eystendin Bign?ix of indivi dual segments and video material
which requires to be segnented. So segmentation is '1' 4 JUN 200 . ~'VO
01/ 4539 1Figare Bissoflaechact 1Hustratipg p presessiop taprdayn decemppsitienof sramesdy ibtbeat i on
by the system i )t necessarily inplenmented in all variants of the system
| ncor poré’tsie%malﬁgpgr eation of descriptors for the segnments A descriptor is.
a piece of data Qrqya (o d [ > p&%ﬂﬁ i gitd ¢ of
a segnen 1BUSEP f‘&oé‘fcg’g&n%lﬁ%&g %ﬁ%ecmr%uf?rg?%%g gg’si?éé\;ec (g)r S, n%?rdll g&eés,

mul ti di npRenofiefign2ymexi ¢ entities,. Bool ean-val ues, text strings and etc.
Descriptors may originate in several ways-including: inportation of-

descr i pt Pigaresieidtadibvadhaftallistiating a proceistor nergifly segnubatedin it Hyseneiniligdd in
the video nmaterial; éextraction of descriptors by signal analysis or other
processi Rigufd 9 {sEfNvEReY iflusBing apreiths foratteiatie ségnyent selection imthesystent in
algorithmc derivation froma set of one or nore of the other descriptors.
An i nporFiga®; feature of the systemis the provision of a franework in which
addi tional descriptors may be specified and created easily hy building upon
exi st i ngFigaeeH) isedilewchagillystreling peragpss Prpptematic sqausacing hasedonsesetiler i ct ed
by the a%lﬂg%.ﬁﬁ&)eci'fi cations of descriptors. Automatic segnent selection
The system all ows a segnment to be selected (i.e. included as, part of the

t put vid t i . f
't 5P desciEfe P AL krREATY chRpliF LY Shic iy ¥AbIE U i BRI O
Thi s f ungleippeferiblypittplédientdf i ni tion of different output video productions

automatically by selecting different subsets ofi the segnents of the input
video material. Automatic segment re-sequencing '




The system al so all ows segnents to be sequenced (ie placed in an order

whi ch constitutes an output video production) according to the val ues of
one or nore of the segment's descriptors. For exanple, segnents may be
sequenced in the-order of |ower values to higher values, or in the order of
di stance froma given value. This function allows the defini#idi 04

di ff er entywengiRkdeqvi deo productions automatically by sequenpgirxgoseaggnt s of
the input video material in different ways. 1 ~ JUN 200 WD 01/45391 10
Automatic construction of a new video production PCT/S39/00142 At any tine
t he user may:- vi ew t he output video prodgction corresponding to the current
set of ﬁ%hsﬁﬁaﬂgzﬁgﬁﬁ@[ i o.the current sequence. This is achieved, for -
exanpl e; =C1TCKI "Play" transport control in the GQJ as shown
in Figures 2, The user who wi,shes to yiegkdifferent ouf put video

1
product %WQWT&?PQYWQF‘@%?P@ F FRSAYNg wideq productjons LomLprezaxisting YidedmaleNialnt er i al
accor di H&l.&é&cﬁ?t@?ssﬁf Vided mardidl & @8doseh! Slick beidéEb&\dhcﬁmy?&a{ thefaiitte? -

Such an operation in many cases involves just two nouse Clicks for each
out put gembeallymefairedito anthe@ystem) hddrasses ateast bngofsenerabinensistand isswes pr oduct i on

formth et.s the,user. s reguirenents (&ypi.cally invalving,.s manual ..
adj ust n® anag.gt ‘ﬁ&ﬁ"Pn a%fegaﬁlPBﬁ%f'ﬂfé°§é§°ﬁ*8ﬁ?’at $%ﬁ,m§8§ %’Ehﬁ(gghe&grggghgﬁgeng) , the
user nMayme¥RAfividedintatb@dlBesy shof, iiAdxttdioAUT vided efatéridl dikvihg Paraliigng and ai n
variants of the systemthis function may be supplenented by a transjtion
gener at the availatilityi af shesamonntiof vislep imnterial availabls in digital fqrmatardserethe dnternet.

di ssol'ves) ‘and audio transitions (such as cross-fades) between segnents;

t hese t Theisystéro msvobees aalisplaynpdcedighmahatprefarably chabinpesfertutes ofi spreadshests,ual | y

and aurally.pleasing. Variants of..the stemin a rdan | |ternative
enbod: memPLiSR and peafipr T iden raibs TRE R ABp e RS il B o ng
* Fi gur es mhtdrial idbe sopaiehitedalnd ks-esndatenetell 4 diffetddt Pormbiguties dnd.sequencesyd 2 show:
the main elenents of the display Qf threée s stlem r‘iants,l agc rgi ng t
three r€dpesWhish, wemsaispivideogpateria s puAmAtaly P e pyangplis; definie ¢S°Ee§§§iem
100 acc%@gé@eﬁnj&d%@&r&ﬁl t6 e dekiptdes a Grid Wndow 102, a Moni tor
4, ‘an '

W ndow an OvervVview Wndow 106 "as shown in Figure la. The Gid

W ng _and . : - g

105 Shodte shtorh Ay Bbbort RUSARA wfbs oleotmé Bmifikw At by of WiaoFgfidl T

t he set bpfviewiag s¢lpited subsets ef ferbodglofinided higterial in diffidrent ssguences pddscakthec ol um

112 i d to displ i deo "t i|s" which let.th t.h

cur  ent SRR YRDBILY v TR VIR E Splsre Rt gt i WEGH ATl R s, .

second gfteHBE mbbeFofidiridi tb Fortn $ieo pfodudtictisPfok bmﬁﬁﬂa,i privr tvRicehvendioadlst, 1
anpl e,

4 JUN Zpp; WO 01/45391 PCTI S&9/00142 11 for ex .of a wavef or m di spl ay
of part ViSleorAiting aocsst{ ThewysteaymaK furthes EPPROEY 4 Usel Whe pvishes to create video

productions from a body of video material. Furthermore, the system may support a user who

wishes to create descriptions of a body of video material to enable retrieval and re-purposing
of the video material at a later time. Still further, the system may sﬁpport a user who wishes

to carry out other tasks related to video production and description.

The capability and effectiveness of the system depends on the way that the system allows a
user try out many possibilities easily and quickly in a semi-automatic manner in video

production work.

The system may be used as a tool for video re-purposing, editing or archiviﬁg in many video

production scenarios. In one such scenario, a user may reuse video material from an existing
video production to create a new video production. The pfocess of reusing video material is

known as "re-purposing". In another scenario, a user may utilize a body of video material to
create several different, but related, video produétions having, for example, different

duration, different target audiences, etc. In a further scenario, a user may explore many



descriptor colums 110 shows the val ue of one descriptor for one segnent.
The user does four main things when using the Gid Wndow 102. Firstly, the
user defines descriptors by adding colums 110. The descriptors nay be of
any of the four types described hereinbefore. A colum 110 is therefore
defined to allow any of the possibilities: inmport and displf% JUNe200&l ues of
a descriptor created at sone earlier tinme; calculate and display the val ues
of descript80448R racted by signal analysis or other proceBETHGOUI01¢he

vi deo/ audi o content; allow entry and display of the values of a manual
descriptor; and calcul ate and display the values of a descriptor derived
fromother descriptors by a formula or algorithm In the first system 100)
t he userpassiblersequancesvdrpqiickly and ctkatd orieg nidre "ouphear" of vide produetionk0 i s
one or re di.al og boxes whi ch_appear when the user -nmouse-clicks -on the

col um E&M@g SEFERTO; & Yet Who aprofgssinnal videa editqsmaastry pudnyser enters
val ues i o R ates
{he- dosor SPiiits pE Mchalfycf SIE olehing® yideF pidchBict "6 ks Ao RISHRET,

sel ect i ovideaxtditor bhouhbetter sblgrte ptesvisuatize thel efftetb feditingcgendailyidoesndtieed td put -
vi deo production ac%ﬁr di n\geﬁt?mthe_ al.ue of one or nore descriiptors. This is
i | 1 ust r dEEAMGIRC BBRY Atiergat¥ese In p Alb Fuiher spontsim @ diier ma crepte t Hidgo Riedyction

segment vehBrdpidl bedausme ¢ AdRSinipdRaahaepeiisihe segment 118 in respect of
such a descriptor falls below a certain threshold, while -all other segments

are sel L ; R o3 P | L, on
consi st g@ﬁ?te@gﬁ%?g? bgp&é;fé?lﬁﬁ e mﬁigﬁgﬁa&@iﬁ ?ﬁ&i ﬁ% cell hggf ﬁ{[s%g%lwsgct "
row 120 rhany "paths! throughawhidh sley vigecomatetialthay betested ety rapidiy. Eiks isgussful n a

d i ptor .the. | — , trol liing sel ection. Th
apect 1§ cTratina viebiupats 4Pl ies BreRii alleoysinblodi, Al B SReECREY B Bsndfer and
the way dditiig, typErpOslfig, or Rtchiviad othemedid] for kkam 1o el ffayistahd dhde!

descriptors when several descriptors are used together in the selection

process, Edsentia@ip} me\li%@shltphmu&fwaﬁu 8ingldkrRhivaR af%sﬂlﬁaieig@vé Yelbrafdeane or

nore di al.og boxes ich pop up when the user right-clicks in the sanme cell.

Four t hl yProdussion deqls and the gbidity: tescreate a seyvideopredustioni Ahe se of kevlyaeder of a

q i ot RS ) . _, _val.ue to:
i ghest SoPie il enfertlg ¥esdi G of el inaS R R dpRRpld P RbisPERE 1 ©
sor t - by ~ateatioarnd edditiondl ldesdriptars irsgrsaceaiefafifig prdvessu SFhe riewt widéapmdustidipisi sns

! to th . d i bed f. t . sel i.on. The Monit
Wndow Stk A3 FedieRg e AR Bt G BR SPBANESRn U g r om

the cur rsegiestipast viko eqme&eﬁga&aﬁmag% RO HUIBA ST ond BE nlcr@BAMesd dsarifitbal s 122
of the Monitor Wndow 104 allow a standard set of functions to be used:

pl ay frotassetheridsognaterial consistpEboth ifleo snd gedio gemtent. st op; go forward by
one frame, reverse by one frame; fast forward;, and fast rew nd. In other
syst em Viieisystem alsoprpvides,a graphisakyser interfage (G URfeayring a2 dimsnginoal{2P) t hose
skilled drj vifle Bhd alTBYelREs fortﬁg E%&C@ﬁ&e& vidéq%at@?iﬁ@x{d%@oth@?%ﬂ?relﬁ%%rtﬂé .. The
Overvi ew Wndow 106 uses one keytrame per segnent to provide an overvi ew of
t he out pigscripters.o The 3Dugrid simultemaohisly shows areprésentation efithe videacbnient @iyl by

sequenc tem variants may_.use, noti.on i.con 1.coNns) which
repl ay f‘ﬁgﬁ%@gﬁg‘ﬁ?@ #f?s%'% et ﬂ%%ré’ya‘ﬁ‘ﬂy“'&?mﬁ)'@ﬂémﬁ Yriues °§r“£“ | known to
those sldekdripors (e.§ e nubibersidiéin 1 ﬁ)rﬂ? TRe GUIs8pottsd isteRbpdrites dithp! ay
inter-operate closely to provide alternative views of the video material.
For exartpg &t oftoglsyier Aesciihmgpndge purmosing dhevidemmatenial.cur rent  sel ect i on
settings is grayed out in the Gid Wndow 102 and therefore does not appear
in the OYBengixor awadivef video materishherainafier gensrally knesvcasthe flinpplodded on in the

out put i b s e indi cat ) . y I
i angt S, BREGHEArb AL el 60s Wik pesbblE Ve Pl Biduper,,

t he predeshle taéreate aarewavided prodacticafthet'outpart Malebd pesdud¥ioe!t) frokthe i videbe

user clicks.the Pl.ay .control 122, the gutput videq production. is shown in
Uho. MoNTIERTIAN LAHSS BENEVed b3 the Piesises Pﬁt@%ﬁ@n&&mmmw%egp@eqﬂs 88 down
the ri ghtsubied@r e sk I%i&d\éygﬁ«@ GRe 626k vi ew

W ndow 106 tq-shgvfl %‘ﬁg'c’urreg \giéétﬁeon O%ﬁtﬁgﬁgﬁgﬁgg&g}ﬁfggh ttéqfﬂ?étl.. In
addi t i opreduction.nFheithses prpcesses efzegmentation selestomummdsequegingrars perfdrmeddyr i s
able to ' ate i.ndjvidu segrents, direct in both the Gid Wndow 102
ondt he RSt &lelrdiBibla 8 lush 8P APl S Eerromtsd sy PRy 1 o
perform standard operations such as deletion, insertion and re-sequencing
(e.g. by drag & drop) directly on one or nore segnents. Again, the three

wi ndows 102, 104 and 106 inter-operate closely so that a change executed in
one wWindow is imediately reflected in the other windows. The GJ of a
second system 200 according to a second enbodi ment of the invention is

N L Y - o r - ~ n Y . -



WO 01145391 1 4 JUN 2(p4 PCT/S (09/00142 13 such difference is the use of
only a Gid. Wndow 202 and a Monitor Wndow. 203 in the GQJ of the second
system 200. Another difference is the interchange of the X and Y. axes
between the Gid Wndow 202, where descriptors .formrows ZXiﬁlggzgﬁgrrents
formcolums 206, and the Gid Wndow 102 in Figure 1 a. Th S dxifsis a
time axi s g Leh a unit of distance represents a unit o A ~ Thus,
~in Fi,gure’w?@y“s}ggnents of different duration result in cof’ﬁiﬁﬁg@%“%f _
different widths, whereas in Figure |..a segnents are all ocated equal space
regardl ess of duration. . Sone descri pt of val ues are represented ~by
graphs. Al'so, sonme of the descriptors are represented i.n tine-series (i.e.
sets of Segmgatatign mayralserbetiongexirinsically o1 orgside {heisystemy The useumay eltarpate

the. » TorptnedpatiRi ¢ STRESH By 48 maRiat udis L of RETEA S BT ©
© 1 epr esenyigflcdmpletefRxifilitye Thruder RNEstaR NithatdiRRiiRbossitgen éxplore thobroadst ,
each of the descriptars in the Gid Wndow 102 shown in Figure 1 a contains

a si ngl eossibiliiepef owpyfitidro productions and themfinertinetboresulizmanyallya Atasy timey t o
! Seqmantiirioh s FRIGEL Bt wE OO b o FAEH U BHROERARRTIIL i

cont r ol Ithé\gurseny Beladtivin Hd sefjience oRddgnehtsdeford dettling dnthe fibalghan bf the@utpm 212
indicates this) and specifically the material is being segnented on changes
in-the WVfePreduotidlega. The user interface mechani smfor. perforning this

ki nd of dynam c_segnentation consists of a |left-click in the "Segment"

col unm Sesondly.the uses iz ehie ta repiflly. ercatsisemantinglly powedhdaseriptions or appiptations.
right-cly js . j.al | . i f Vs i e~
eqment o vied el oTeB B BRCMCR: o Q0 BT PR RS SiB Uy | 2
G id W ntiffereBOersyimed possiby in whysathat, maymot b dereseenor eantemplateibnethenserd by

nore than one keytiane, per ment . so, the audio content, .is represented
e 5 contiiowed iasnarefns, Ftexpals (s aaps atommah (e e the Wdes

Addi ti onpateNal fdHe s vidkdo s Shiv & d6usth 89an RNkl Vidéd mBtrildtbPRI créiite RAE RideggTENT
in the output, video production., The Overvi ew Wndow 106 shown in Figure 1 a
i s onit trReedyctions fram tapvidge material o As adesiis mapy possibikfiespfoupid videpy i s not as
i mport an i i I | WEoi ¥ | y ' of
oyt ramdto it By be R Spl R iR BERLRE o kol Goi e MBI et R e
segnent .ofdifferentrdesctiptiont,cand(explors tidiferent wagsgf diplying i gacodestiriptjon,sozhathi r d

t of the i.nventi t he second system 200 is

nbodi t | of ,

§up8| endht Bﬁrﬂ?yﬁ&ﬂ?%%%ﬂ%tégg’?%@ﬁ ‘%Sé-sé?qé‘?f’éﬁ?%tsme! | 1 4 JUN ~ 2004 WQ
e i Bl B b i
“exanpl e geipléte videb prdduRtions cHigndlly @bated fFRHi Fereihepdsey otatditedraW videwbased

di splay systens. A'so, elenments such as tinme-code disp]ays, pop-up w ndows
for pl aypsgrialhieh isiheingnssemgbled for the Hrat tips; et anygombivationafthe tWoegnent s;
hori zontal and vertical zoom ng, and other elenments typically used in

non- | i nekhe systamprevidessuchaneany gmpmhmg thedfamatipns émﬁ%ﬁi hereigpfterani pul at i ng
the rows and colums such as inserting, renoving, duplicating, 'splitting,
cutting & pasting, and other elenents typically used in spreadsheets and
ot her prograns using a grid-like or table=like interface are used. In a
fourt h Slicirgfthednpwtoddehmatéenialdnto fegoents) according to a fourth

enbodi nent of the invention, the user is allowed to flip quickly between
sever al Thesystemesperdtes primakiilypdnagiflece’@epments’]) vhicls fve wontigtons piesest ofdhe thput.

This i ort jth b | 1 owi Ltiple jnst . Tor. | e,
o ogr am VHETBRERALAT 2% (ErBSsoRatn AWl S-Bmeniatios Ry os ehieed et B
al | owi ngedhnidued sech@s ‘Ghot' ol deRRBoINVE Y diler\EdMiR)iRs d8bh asHedketid®6 shown

in Figure 1 a to be accessible within a single instance o f the program In
such caségnifieantchange imthefvaluecef anetonone fesstintors sSagmentationanay alke such as

Feat ur SR RER ke RnlRLT: Al P abesdfe RBLE- BT o PhATRE Sy,

Usi ng t hef aS¢séfseparate segments which do not require further segmentation, or a mix of

individual segments and video material which requires to be segmented. So segmentation is



A system according to an enbodi nent of the invention described herein. has
a nunber of functions which a user may generally use in any sequence.
However, there are typical sequences of steps which a user enploys in . nost
cases. Atypical .sinple scenario is illustrated in the flmh‘?l?lgﬂ'{& Fi gure
3. The user initially inports into 'the system sonme vi deo te 1"t he-
"input videgofgdzesial”) in a step 302. If the input video per8GHRbH014S not

al ready segnmented as tested in a step 304, the user directs the systemto
segnent the input video material in a step 306, for exanple into visual
shots, or segnents corresponding to song aspect of the audio infornmation.

The user directs the systemto extract .descriptors automatically using sone
signal &fdmpartantaspest Pgﬁ@ SYSUER; 'ﬂédewelttﬂc’ngtﬂh@f’ﬁ szgné%x&cg[aglg%ﬁsgﬂ%r on) the
system ijphypfentdnbedl B8 vaHiafits @ ffe syftem, di rects the systemto use the val ue of
one or-yore of these descriptorS to select a nunber 6f the segnents of the
input video material and filter out the rest in a step 310. For exanple,
the user may filter out all segnments of the input 14 JUN2~~ ~'0O

01/ 4539i, .PCT, V] } I ve a speech |ikelihood
measur e I'nggg{q f(’ﬁg{\ggaé?e%ir%nquﬁ?gcf@hgfﬂ&h%\@ ?r'te}rlll?sg whose overal | brightness
IS nore an 20%.differe froma sel ected.segnent. Subsequentl e user
directs ‘{Hﬁscgygq’éﬁ? mce.ggaﬂtﬁgr,e,gﬁag%ﬁ Srnggl? gﬁpéescfé’g}:erc?‘gfagpeésﬁ%oggquence
the segn@pingnt Décip@Bs Riybe SfiplEnandticvalidievestons, m@rocess multidimensibnal
anplitude~of the audi-o content of segnents to order the segnments from.

| oudest mumegigiestities, Boplaan yalues, tevd strings and stc; Reserjpters mayPrigingfe ihgevemlect ed.

PPaTen" St ihHEaREOHENGRABE SRR 0N AR BER P tiflet uckihs BeifRRord 1 °0

that a n 0 produ cre romthe 1 nplt vi deo erial is
pl ayed. chiteddedin thie eidebanaiéridlpextrattion ofadestriptors byesigrial atalysimanotbert put vi deo
production neets the .yser's requirenments. .|f e user likes.the result as
Pected RToesseig o yecvidzajandin otk mamaL eitryaat rmiilsie of MERBOIIS cRE%idh,
as a nevirdh@aet f 2 driméte BF BIR ot destiiptdls. MneMmportiifkatine Jfithd Slarsh isthuever)
in nost cases the result typically doés not neet the user's requirengnts so
qui ckl'y. pravisionsdia framewoerkfinwhichadditionaldeserintonsinay b peeified and preatsis8sily i ng
and creatj ifional.: L PLQOr g i < { NQ
201 or - o PR b DRERRERR! Frokavé, BisSRells npRLIHt b oE RARALY 1D
segment shythsadtuahspebificatonsdd descriptars. val ues, viewing the results, cycling
back to incorporate or define yet nore descriptors,.and so on. The

addi tional descriptors nay be of any of the types descri bed herei nbefore)
Many of the steps described in relation to Figure 3 are perforned

aut onat i satdnyatidseghitntsyeétom requiring nerely a few sinple user operations
(e.g. mouse clicks) per 'step) At any point in this process the user may

al so selpgd sydieth SRSVER SQNTROTTHY seledted (e, includal aspasratitiee dyplitdridggi ng and
droppi ng" indjvidual segments in the G.id VWndOM/lo%Eor,ZOZ or .the Overview
W ndow 1pyedugtion) aceerdige to, whetherthe yalug of gpsesmorsafdtsidsseripiors match cerfam, = ¢
adj ust 1 diferia gb %.fﬁfg int6 4icertRAirig?).OThis FEHEABH A116WS Bie!definitionRif@fboint spwal
operations ar sed to fine=tune'results after the process of selection and
sequenci Yigewprodustionsputomatisalie by adcqskudhﬁ@enbsubsmggﬂle gesmetts ofie Ryt
video praduction., ;At-any point in this process, the user may freeze
sectionsv‘?oPﬁiwg%tput vi deo production which the user, does not want to
alter while working on other sections. For exanple, sone segnent boundaries
may be frozen while re-segnentation is applied. Freezing nay al so be .
applied to, both sel ecti on and sequenci ng. The segnent sel ection status of

sone or Automaticsegmentre-spauenclie,  and so may any nunber of segment
sub- sequences: of any-l engt h. 1 4 JUN 2004 WO gfg.[ 4539é P%EGQQI&%M 16
Thi s freEbe sistea elsojallown segmentie berpeqigard (g plased AN QrEFTaKnich SPREURIGS 1

di spl aye, i 7 ' ' Piighieht’h dsceiptors. L0
shade thgutégtg‘hgﬁ% g‘%?{r%"t?m “%"?@ﬁmg‘%ﬁ %%gsg?ﬁe;%ﬂéﬁb%g)rfqéxanp ee, thsg ?ows 108

i N Fi gur Bol example; sbgmens 24§ beseqicposdsinithe owder bflostenvaluesdottnighen valyes,o5in at e

col or. P brad ot dstance from a given value. This function allows the definition of different

Jet

output video productions automatically by sequencing segments of the input video material in

different ways.



The processes involved in introducing,, defining and nmaking use of
descriptors are inportant to the system The types of descriptors described
her ei nbefore nay be classified into four types accordi ng tﬂth ZQU origin.

| mported Descriptors The system may i nport descriptors r"ea at sone
earlier timowMsett are enbedded in, or in some way |inkerCT/S599/041€2 vi deo

mat eri al. These descriptors include segnent's of text script which are

| i nked to segnents of the video where these nay act as keyword descriptors:
Such descriptors al so include descriptdfs generated by canera

i nstrunmentation such as time-of shooting, focal distance, geographical

| ocati on generated by satellite 'positioning systens (eg GPS) attached to

t he canerAutomatic coxstructionhef agrexcvidemproductiop i ncl ude descriptors saved from
an' earlier session using the system In sone cases these descriptors nmay
require iftanypimetths ysohmay view theautpubyidepsprpductiomgonepponiling &y tha eyrennt $ot ek ess.

For exa } i i : CE.| i r t urn the
signifi gﬁ@f@%ﬁﬁgqfﬁg g&& gg%ﬂ?%}?griﬁlg%?}g?vse?h{o%g%aﬁigﬁég%ﬁlggs’tei c(ril’ig(jihH rds such
as pr eposa fRlayidrangpdrt comtjoliincthe GHE as shiown éy Eiganes hand B elheuiseri whedwvighesito a set  of
such i npay; I . J r SO S may be
oxt ract oarir SERREESUAH IRE o Rcio b bR PRGN Bleflfor BCRERENS, C

t echni queddermaserind pcckidingsto o fdegsriptoevaliargd chick the “Rlayfdmnsportagutral. Suehtasnt of
the i r]pmo \é{'aqgﬁ) in@ﬁ%n o Is invi %('Qg ﬁiﬁltwg )ﬁ%m)el & ksafrofe %Ql)&éutmldse%%%dﬁg@dn audi o
spectrogradns, aural “intensity ‘nmeasures, objec oundaries, notion vectors,
cat egor i c@hcelthdaskr lins duindemeutpeyidee prpdugionferni thatinyeets the usér’s tohnip@dentn t hat t he
audi o content n ' : [ re well
nown ¢ o PTiRenY inyBFAETehe M KRG o 541 ap MSBlocRNEARRES BLBIH &

defi ned. sSywdnciag), tewsérasylexparithisdetmress adeatoutpit oidso produdgieneradektgin

"l owl evel ". nmeaning. that the descriptors represent.statistics.and other
gener al . pe5ERR of e e stk FaY be RpBlcheh BT E FileBh Backish ruy

semant i c dlloive thedhsestionwifividko tangisions (sechl as dizkolvedspandawdio stansitidne(smsh ed i n. Even

where such d ri;ptors are further apalyzed in.order t xtract .hi gh-1evel
semantic ‘i’ﬂsfs'g';%&&hﬁ?mts?%mp&s{yﬁegm&? °rﬁéﬁc¥?51'fl§}(eﬁ}bet°"|tpé‘| ?’@fﬁ %r.°81ﬁ°61|9n exanpl e,
the user o visuslly 4nd adBnpledsing rom t he i nput video material all shots of
Bill dinton, or all shots of crowds waving, but an automatic "Bill Cinton
Det ect or "Varantsof thersydtem ireacosrdarich evith ahidreative embedimetts offheinventioRangpl e Wavi ng
Det ect or™ t{rﬁ‘? tn gaﬁ.neral bse.qe?i Le nrugl ilqgll@, meani ng that such a detector
may ei t hel RISy lioa%arﬁg? (Q,%th é'é)egoi‘g Shots of peopl e waving or give a high
percentage of false positives (e.g. perhaps of trees waving in the w nd.)
The systemis designed to exploit signal analysis descriptors to the

ful |l est, ep hiictalh 18k aic } to, or dependent upon, any specific signal
pr ocessi ~ the systemallows the user to "see at a

gl ance" t fq [ (e i J t video

mat eri al @g%%gg#lrll{g’f a? Icl)ztsir’fleVs @8?@?}% oérn?s{/oaflﬂgeecﬁ&%g?g%%yh?ﬁé) aﬁ%‘. em conbi nes
mul ti pl e astesrdingie three respective smhodientnofghelimvention Adiei@ el adirss systdns 401 e

extract | Ofebind SRRk Gmbh AR o GRYS/ibRS, FS5) FiuhS: Winkb@TBNORK capabl e
of incorporatifig any signal analysis descriptor ich may be 1 nplenented as
a sof t war @ Qvedview Windaw 1Q6 asshovof injFigire last i ons), a hardware nodule, or a

firmvare nodule. In the process of applying signal analysis description,
t he syst ehrqfPidiWirdowal 0(34s the vlaisrneqrkspage forthe %fst aysterreHi0s The Gﬂéé’&ﬁd@éég% nt of
t he i nput g4\ ' : . [ : er, a
vector aihour B8 CRARH Fine AT R IrEhS EhGFRin [ i o3 LREEIIT™ L) 2
entity of(caeperspluem 1dA) dneddition, Skpgaial column |/ is ustd sedisplayovidearay be creat ed
by witin ) ' - Lie e, and
addi 11 onay PRy G IePhela: 88 ok dfchdckith i RoEh B LA ACThE,
user nmy sipplemygntedby afecombwhinteklddisplaying azet o ffgudid thrambnyajls’t whickesensist, e,
clicking on the header of arowin the Gid Wndow 202 in Figure | b and
selecting a descriptor froma drop-down list of all avail able descriptors.
In addition to descriptor extraction by signal analysis, certain.
si npl e but powerful descriptors may be extracted directly fromthe input
video material and the organization of the input AVENDED Si ~Ef T 1 4 JUN
2~~ WD 01/ 45391 PCT/ SG9/ 00142 18 video material. One such instance is when
the duration of segnents nmay be used as a descriptor. Another instance is
when the sequence of segnents in the input video materi al




may be converted into an ordinal descriptor (i.e. 1st, 2nd, 3rd...nth). A
further instance is when each segnent has a selection state that is a

Bool ean val ue, i.e. where a segnent is either selected or nbh /g ied. At
any tinme the set of selection states for all segnents may be converted into
a descri pt &¥0 0s1nunber of such selection state descri RAYSIMI4De
created, allowing the user to return to an earlier set of selections at a
later time. A still further instance is when the current segment sequence
may be converted to an ordinal descriptldr at any time and any nunber of
such sequiencampies of 4 wavefammiispldyef parcefttbaaudibd theceirnerdt Each cofl 186 sfghe of

el ect | ONdERIGICBLANS 1 [PhoR he RIBRLS MR, A boleghgiuence descri ptors

for all seg I'nes an ou vi deo production in
all casesr, %%em% flaih l&ﬁn g ugﬁé ﬁ)'é'(ﬁ'id \pﬁﬁo §63) Fifsti etggﬁéu' gé}'mesir hus, once
such a pair of descriptors een- created, e user y at any later tine
qui ckly rdsseriptors by Qddmg\nel‘usm@ﬂIQ)letehbsommommabedé@npoﬁh@l&ur tmedef i ned by the
pair of d i t. ities

A oh ey S te e byl A Bl o B R deRe PRANBL S PRI BRaRIR
earlier vmp&rt@nd;dlspla)pme wdhécs;of ardpsnrlptamremdem sotheeazliar dime; calailite@idude nmanual
processin are fer | a r by playlng
t hem wi t h&%ﬁl?nge Yacf%f:s escrrlpt%rs extrac?egtoxsgn%ﬁ eﬁ¥st1 &%‘tﬂ%? éliog%glgg Igfé &g\/h

process ofidevdandml comen;umllwu elgyfandl Hispleylofitire vahes of em’ammhdesbn[aoxs emqhence

descri pt o data reat emant.i ¢ ) [ Iethe user
may drag (glcgf% angél Pr@ tthsc vlaﬁle%l %ﬁ?éde c?g(r%r Sln(’d%:tr(a %H\V\}g ‘ﬁ%‘( axt%‘qplfl?'uey ar e,
i.e. f romlgdramm I:‘xsthé ﬁtsosyé&adkﬂ)esthé uset intearface mecénamsmé‘asr deﬁmagdwparmsnpfeance
descripto escriptor LOes criptor
(somet hi nghT Ci0 € B oriedt BBEBEFS waicB by Hhon ey BBUAGTRSs GBE LS
nost caseslumibhealiera descriptor actual ly provides a set of val ues

representing "happi ness order” which is not a true "happi ness"” descri ptor
i n the fuSdcomdiy)dedhe lbase of auanwah dascriptonsabegsesentdrs ealabs sicanugdtydntoitise qui t e

d ) 4 JU 0] 91 Manu 9 PCT/ SG9/ 00142
‘?’hgggagsecegéil:ﬁr?fél?e ‘P%ﬂﬁ\‘/@%" f(%ea‘“ Bopagd gesﬂ}?augeém{?fytagégt ot want to create

by aut omagegmemeans and which therefore have to be entered nmanually into the
system This kind of descriptor includes nmany semantic descriptors (e.g.

t he descr Thitddy, thendercaaplias gegninmt ;nl&ﬁmnmkasby whisbeegpeshts ate fclydedorl a) and

t extual descr.iptor the d pt.or i ndjca gcation in Figure 1
a). The s%x"s" ud?ﬁoﬁ %%lg(c’tut tv‘fj epr rPguc(& ccorﬁmﬁ {hf %lesgf;?netoéfm ey al | owi ng any
nunber andestrjppes.oThisrnlhsiratdé sosolyniro? Ghd ‘tinfoenagida Edntent” descapmar)pl e by

i nserting_new rows W ndqw Fi ur The stem

i rrportantYV er%ﬁf)eﬁm °t { ﬂrs asp?xgpger:%tbeé:aglés ?’56’ aglf ogtfggée glrlsvares%eCt ?% rel ated
segnents. snﬂpdﬁhcﬁptOphUﬁbdkMa bﬁfaﬁf&re&lmlcav\{hllealm&emgnmtamter one or nore
manual des kgﬁ een ssugg %f uest a.s g 8 Zflgrrent) t hese
val ues rraﬁf)e‘ﬁ d %‘f?sgralf‘& PSP KoY YT %8156‘??351%'&0 BFSs€gnents as shown
in the fl exagipkey 6f d singld oniselidainalakell lof thEHEdeq' 0029 forsa pangoatar ant when t here

I b d I |
R T R e e T S

descri pt oéentralliag selectiby.€The speuificutibmofthe ubsetiomiules ofor éxampithé em uses to

ol ot ed_ sOimaIRLaRs SELHE e el i RaAbR oY PP ETRPRe F ot he o 1 a
W ndow 20&eseriptérs Gliéreseléral de@cribkdiﬁ.r@hse‘d@@tﬂaﬁih theDdeleatich mfﬁwe.h jare rel ated) so

h he val ri r il h
f, e?;t 2 des & uﬁetd)sthrough ausefle mterfggecmec}?l lerﬁ )suc[ﬁag or?eeorcrg re Slalo%%%xe y to these

which pop up when the user right-clicks in the same cell.

Fourthly, the user re-sequences the segments according to the value of a descriptor.

This is done using a simple sort-by-value (eg from lowest to highest value as shown



In a typical case, an automatic descriptor is used to sort the segnents, so
that the new manual descriptors) rnay then be copied rapidly to segnents
which lie nearby in the display. In a variant of this mechanism the system
may be directed to propagate one or nore nmanual descripiq@rgyN ogell segnments
for which the value of a certain automatic descriptor lies wthin a certain
range. Wth reference to Figure 4a, ste ¢ involved in a rapi d propagati on
pr ocess "Af “’ﬂ@?&fﬁgé‘&? 1p} on ;reorirhyrdistange shy the tfiost systerm 100( thexisat (e.g. does

not app M j e L ested in.a step . 402) the user

i nst ant ?g%ré‘%%tp?\eedhg’gg%l? ia@t%?%ﬂl%}%%g%% i 3 H‘F%Eg}t selegianser assigns a

val ue t ] | .deseriptor, for. one.segnent (the source segnent) in a

step 402?& %Oen WS’E g‘?ﬁlfl ﬁ‘g ﬁﬁé Iﬁ%‘b?g orvieve f’r?)P\étPB’{ ‘Hé?o Produetion r@qugt%ng) fronrihe ol

I eseque buirédy sélsctionsdnd| i criptors) which
quenwireny s Redifice ShEgRats, mmﬁﬁ%mﬁwgﬂ@%ww )

t he usea%ig | i eyes have sone correlation wt e nmanu SF the user
Wi shes t Ewsﬁgiauew apfradadeset ehnctionstto be used: piaysfysh beginningeplagdonce all
1 4 JUNZRG: VO P 00142.2~ . the segnepts, or sonme subset of
t he segmnté%&gﬁgggﬁép (/gér éoe o?dl?)ﬁ%neo?ﬂg?’ ra‘é%rﬁ‘?%bg’&? g’?mFinfa%F forggdaaml  The
pur posefastrewindsr fmgthst syistent vart:pbs Bl ditioRA kraheorhdIREHER %Sﬂt?@? kngndy O

or der the esqgﬁred;;:?]st aggordi ng to their differences (in térms of one or nore
descri ptorgy -ty b, suhednespereted — fonexample adatrwb{oenitdly sel ects one or
nor e of %hé se?msnt,s‘ which Iie nearby the source segnent- and instructs the
syst em 16° Hugvierainders 106 pses one keyzame petsdeguiestmippovide afi ot dreichool t6e
segnent o diBuil ey ment s in-~-a st 412. |f there are renaining
segnent s th;‘Wlkllti ch ?erggl?{tig%tgg&g@% %%18 ?%‘8@3?‘{}8&&1 dsedirnee af segmept  but

whi ch dRystese vidiatnmay lnye metibe idoasl (tivoas)SiEBh feplayDBE dbiSRerdtdR) 4 foppEHidat
operat|a(}lrz'lslualfetcﬁ]ﬁx1 498 does not eval uate these segnents as simlar to
source ‘segnent’ PHE SLPSTEP’VC%OWé‘ttBF}FPSFékﬂ@@éfpth@@g-to choose different

descri pt.or t ntrol resequencing. If there are. segnents which require
to be 2@5 63%1’&88%°§Y9’Fﬁ}éfﬁsr‘ﬂln¢ﬁa¥mﬁ thejdisplay puter-operhteslasslyt topradds altanstiep 416,

t he userew®Byf thekiled e 08 e t f ce.to. Fiqure 4ph, the operation
within slie_ 412 i se_anérz??]%'r E)rgéscrl e,j]sleﬁﬁreg{‘gﬁ\cgﬁs ﬁgerteﬁgugl%ﬁﬁ@&frieﬁh of the
val ue oelecten seitingslis grayed bpttinrthoGrit Wirklow 102 SEghR8fort BoRaad BypsggIBRt S.
The val the: an escriptor is retrieved in a step 420." Then a |ist
of the %5‘?%‘9’ ‘grﬁ‘dﬁgi Etféo af{°£f:‘ &E‘mgégﬂ’éﬁpgretl@%mlﬁntﬂh@omnmmdm t he
nmanual pledetionisihdicatet On B tHRESRAUR i | i3 ; dow @yl 1 1St
t ar get sgglrgere(st on thg~l ist is sel e}:‘t%g) %Ssr@gtg’%agggigg.lﬂﬁ%éﬁ%ﬁé%ﬁfoﬁe
manual 28 VB Biindaye 186 1and by sheyprssence of e opiteid ftamd 1H6sintths BRInitsegment

N a stem 04A [ 0 tH_whet her end of, the |ist "i*s reached
in a st epdgggl .04I fwﬁﬁ Ehet%ﬁ% "Jr%%?ﬁ]tegri %Ve?"“ts“é’g %%Bﬁ%ﬂ“‘i’ﬁ%“ﬂ?%m‘qd&c% Icted in a
step 43bowmin thadenitirSHindetvi0ds Atthe s t2€; thSWaRIIArARRNE $2 PHRREIAGH RN
proces ptors are onl

' sef ul..even ., cases where autonmati c descri 'y
| oosel ?/h éclg%l#g}égto«;&ﬁ%\ﬁf‘ﬁ Vpﬁ’é‘%’h]é}za"é‘fléﬂqfﬁmé tarhef the vemaew Vindowaldéltowi t h a
manual shies €hd dquirht 106&{“%%5&, MRl ni 84 to bring simlar segnents
together is useful when entering manual descriptors, even if this tendency

i S qui TRadEAK: toASSIRNIEY ' y | abel .a certain.segnent with
f our descriugat oys._'}fg%qty Str é@@%@%ﬁ@éﬁémﬂw& YUsL LM avi ng”, and
t hen \Amﬁln t@n@uﬁmlscgmms discilyi igtﬁoamhh,ec(rrricpmh&owflohtahg%&' Ovdslewsegnent s.
To achi he, ser._mght order the segments according to an
aut o rra;v@é g?ﬁk’}} bé‘x Fﬁlsgif%&yﬁt%%%&é@Wit wier tepeyforabstandagdaperaonsisuch ks s case,
becaus delstion) inseBtivsehdSre @ 8hen $ g I ry high contrast 14
JUN 2009 VD 01) 45301 PCTT %56695/{%90%1?2 6 BRI, &oﬂ}%ﬁcﬂ? ot ol P moPe segmen%s.

gain, the three windows 102, 104 and 106 inter-operate closely so that a change executed in

one window is immediately reflected in the other windows.

ng
he

The GUI of a second system 200 according to a second embodiment of the invention is

shown in Figure 1b, which differs in a many ways from the GUI of the first system 100. One
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zr and an automatically extracted notion descriptor (e.g, many small areas
of uncorrel ated novenent which m ght indicate waving arns). The user's hope
is that the resultant clustering groups together a reasonably. high

per cent age of segnents for which some or all of the labels "city street”,
“winter", "sunny" and "crowd waving" nay be applied. Despitie; YoR gy ere
limtatio ay's automati cahy extracted descriptors, : many
cases V\heﬁzoﬁ{fgsﬁgrocess wor ks wel | “enough to maeke the V\DI’E&@?&%@E&
descriptor entry substantially easier, 'providing a first approxinmation

which,, if necessary, the user may then tefine by editing the descriptors
of individual segnents. . This type of chanismis particularly effective
when sedgiehtidfergnge iy the peepfanky e GindgWindomR02AndredylenisersWindoxe 203 inythe 68 ent s

and a gi . & _ n ey fh r. i e, by
t he Luclcf ea%é%}&s){}gﬁgﬂgmoﬁ%tﬁ%id&g%éé%ﬁr@%ﬁn {Egéﬁ[a.ﬁge %2@%‘& g%%?se%g‘gg%l} pt or
space. . ke ?viddﬁﬁdswrﬂo_m wh&e'ﬂga:rgjyoftp ﬁmﬁdowﬁ ZOW}&S& ségthénts Wﬁxﬁnn% 108,
creation qf new descriptors_by defining these descriptors, as gonbjnations
of exist éh"d‘ggﬂ Wlﬁﬁawswgmglw T it oasioes A Siecrrisriry, WhIChraouRt piistancs
which a &SCiudi LS i3 S 11 ' WY k. nore ot her
descri ptrgﬁgéégs var?% Fnég T%&ﬁg’ nei:ﬁ]‘gglﬁéfs E@g%# gg%%éhnggﬁglogg&blg n :
al gor i t nelumnsi 206wifidifferentovidths; whereas intFagure i & sepmienteate atiocatedequal space

i nstructionsg, whi escrj be how.it is to be deriyv from one or norge, other
doscr | puGREe e iR SomeepHipIOrtATAG S8 RPEOnLed B TR hARE T Bt
scene. defséripitts altefiebiid CnRIm@ sRY (K€ 365 bPVAllies A diffS¥ntYoists i fe, as the
wei ghted sum of a cel or contrast descriptor and a particular notion

descri pttypicalingsicaual time interval®rwigh many eongeqiyivevabiies oy aninglp segmeentieFornf a row

- h . - K . . "' N - - - . ' - -
for mul a Jiaiipiél 8 eies Siphorafs Mo Rl &R dEarliol 21D i HllhdsEited
cl osed tihdinwsseries andohhveinsdnyorahes pet segmsyis tlacoatristreath ofilbeydesaiptark i the t he

val ue of .t hi ew criptqr, for, all segnments Qf the video and fills in
cells of@&@?&ﬁ'&ﬁf gh"t‘ﬂ'g‘“&{i&‘gﬁé& W%ﬁaﬁ’ég.smﬂi%vﬁg%l’erﬁ&ﬁm(’wen instruct the
systemto filt, or, sart on the value of this new descriptqQr. As an

al ter natlf‘\’ée JPBS B%ﬂné‘aw&ﬁwﬁmléﬁif%fghtvﬁ%rq-waﬂlet%e%@mﬁwée descripter

f or mul a +f L A8 f I | %8 et ; manner
AL S oA by A BeBont® col RETIIR AR FaBBl] FDmeRe 9 Rur e e

PCTI SGOSire@ripior cpntralling isegmaentatine(the snaghl citclé 24 inshelBegmaptticdhema2idef or e.

" The syst.eqs } ' r ful.f nd

a1 qor |+ HEeyBt Bt 468 ikl Fmd R pphE 3ERhEaLEh aSiets i BE PHLESE BT,
user fi rdmegd Theawserinterfaceomechinisn ferpetformihp ¢hid kil ofityaamic segmnenfation

exanpl e, gi.ve th Jan of vglues f scenes of reeds .waving in the

o g RS ot & Feshotoh in R Sednent aofina 212 B8 SeEBRECOTS) ( o
user naysegiematidiahhd & righe8lidk IR e datnepladdds bpst aaiawg?fefb%kqaﬁ@e&imyme gieaudi 0

| evel s of the crowd scenes (probably 1oud) versus the waving reeds

( pr obabls§gyentation myes (phange insvalpe, minimum segmaeny lengllactqlg anot her descriptor. Y

whi ch combi nes descriptor X with an audi o | oudness descriptor L. The
conbi natlpdie Gdd Windew 202 iwhere spdcs. aljowy, the video xpnteniiis refiressntedibyaorg thannay be

a strin ' ; I 3: o > - nd (X
2 Too0y 7y ReY e por AR, A6 hé RIG RitBR I Reo BBl ofln o chothidougwietbed
descr i ptrather then a sérics@mfiaiidiatthmmbnaik. dtdditfondibg dhé Pstrosy Pl shotisdhd stasit framenpl ex
hi er ar chj e'sD wher e, descriptors are derived. from ot her, descriptors which in
turn ar &8 °§‘J'QF?%€WE'§/§\$,°“?M§ RPIYAUCHPR-en able to arrive at
descriptgrs.whi,ch correlate quite well wth sepmantic el ements of the input
vi deo rQ%?F‘."eW}g(%dOH’ rShewain Fgige { somitied fam @f?t{w g8 equence

Seqment gyQEm 00, WWEE fachlyiOnf R WhilEr i WiKlA B 1180 Artdpobblftl idheGriune vi deo
content for future use. r exanple, e descriptor rowd waving In wnter
street " Windowe02sasfaset ofikeyframee in ahafivontah direqtivini wlxire trere anckneultiple

aut omat i %2% derived qescri ptors, these derived descriptors sel dom provide
a conpl & & RBEHPS accurate semantic description. However, these

derived., descriptors at, | east provide useful ways_ for the user to explore
differ _erpfl a;ﬁ?‘éﬁ%&?‘[’éiﬂ% shawi f |§$’6&?&P‘é‘f¢ togt dambeﬁwn_bp g dyention, .
appr oxi iBé GO of thedResHitysRat 140 WhlifflehBRed BF hddTBYndl RSE- ki fabE cleRRAFRAIAL | ON




Segnentation is an inportant aspect. of the systemthat involves several
issues. In the system segnents span tenporally fromany tinme X to any
later time Y in a piece of input video "I 4 J1d N 200 23 naterial.
Segnents may exist in any length fioma single frane to the félJUN 28yt h of
a.piece of input video material. Typically segnents are semantic units
derived fr‘g,@@ﬁgjaggnt ation based on visual information such_as shots,
"scenes, et¢, Or>adral information such as sentences or parBgFRFAYOUA2 o
‘'voi ce-over narration. Segnments may overlap each other in any way, so that
parts of the input video material may belong to nore than one segnent,

t hough to avoid such overlaps is often d¥sirabl e. Segnent ati on nay be
‘per f or mekinwyh o) thesetskilledyis therart. cFhess elements are deyivee fromosevierat typeSefsofiwaat i an

MR S R A SO R R AT AR A
may be pbges aam?tsyﬂexggldmsb?aeinem eﬁ%iﬂ@d&%i@%mp-ﬁﬁms%k

segnent-ation pertornmed intrinsically may be done dynamcally, i.e., the-

i nput vi playingand timmingthe in/outcheints etiindbeduatsegmentsnherizoatal and vertioal dur i ng

t he operat] of. 4t Au ti,c Se ntatjon.lfhere are many

aut onat e%édt“ggﬁ’n”{"&l?es r? g*?*{e?égg%lﬁ%‘ﬁﬂ‘gs°9i“aﬁ%“qﬂ§?aék’ fd§ ,ed Wa{ﬁu ich may be
appl i ed Additionaliy; alelenarfor @migaﬁtiﬁ%kﬂeyfowé\aﬁwmg Sudrs Gk rtinge bdmdeigyyn t o
those skilled in the art, is Shot Boundary Detection. Segnentation nmay'al so

be done Snlicating aPIting ting & pastingorndathenslenents typicely nsryl in spesadshegisent
each 11 "end SiRerSEAMSE ustliaQriTRle driélle HkORReriL AN kel ShOID. OF DY

identifying sp ersu y ‘recogni zi ng probabl e changes in

speaker . y.d : ' : [ mentat i on perfor . intripsicall
D s I S 7B Mo AVRBWRIRYY ReREPIEIANL O R SRS st GEER 3,1
cases L t invemtiong theusemis allowed ioLﬂi'ﬂ glhidklyri@t\&eﬁmm¥ i&htiaﬁcfbs@ﬁ ﬂie?diis;ﬂﬁly,ieiglﬁ h 0\(11\/? _.
as a owchart. in Figure S,. T escriptors,ar i.J st, i ncor por at ed and/ or
creat ed &Cﬁpqﬁy §1?‘E’}5°3'§g a\ﬁﬁ'_eq%élaf% ; %@@P&W@tﬁﬁﬁ’yﬁéfwmwﬁe B@fﬁn_ﬁ"cgt(gd;
manual | YR ek&hSH, a Progher infhius wﬁmw{ysfehﬁo\agy §itng]lﬂ&ﬁe&&p§ gpsp 8i16WREOT ©-

Thereafter, the user chooses which one or nore e aval e” descriptors

is to bemyltinde Grid; Meniters prd Oyerviave Windovest02t 104 106 showm pFigoze laltaibe step i s
controll . 3 . he GLJl described wth refere to

i gur o | ooy vk e sl e O b oropri, G5 S S5 Al vspiePElBSlsta,
24~ The instancdstiestanddrd vays bivh asegtingtand pasting! These WiysOT0RBSRrridg dita sreset  of
segnent ation u%g% : ggq{tpw ed, by the sysi min a _step 506, These are .
formul ai B ?ffm‘{ﬂ' Bues9f appheationipregrans WeH kuowa toythose skilledhinghe adgent in and
out points, i.e, tine references of the start .and end of segnments, from
the chosen descriptors. One common type of rule for a single descriptor is

.thresho! g-crgsgi ng, either of a descriptor or of one of the tine .

deri vat i+ £ scriptor) In many cases the application of this rule
needs to, be supplenented with rules governing the anmpunt and duration by
whi ch a LRYHESRACEPTHINg to ga cpbgdimeent pfithg inwsntiondessiibed hazeln has a aumberek event .
Tn the cRssy ' [ ey o ; the

il es i e s iRCIE QR P ARl PRy PRI BbRERr BRI | % ner e
t he oversgquencegofstepswhioch auber cnsplaysfinmudst casesf A Baitat simplalBrenaio & NOT

oper at or; i nhosed on. t rul. for individual descriptors.. The.chosen
o “dor 1 rmuSEH inTRE BR et prBelibcl e bast Bitall trBprS BT et R soineivif
nat er i almaterial #iefinfald FideSmaetiAXERRsCpTF022 B B8 TiguE vRRE WRitérid] ihbt afiBadiudi 0
anmpl i tude descriptor nmay be created and the segnentation rules defined such
that a regmspigAantested ip pstopPicthemsenditectsthe systenbtosepment fhe inpubpidepel ow a
certain ft I I gl ' s back
Sbove { RaeRRm e SOf Kl Riadtple bl e ok T UEhoe s AR i SRORET |

hi st ogr aaspyct of thetdudiv infartmatisn.aThe vicndirects thealystemso ekpacddsscriptorbi ne t hese

descriptors i.n sone fornula to-produce a new descriptor X, then segnent the
vi deo naﬁué?“f‘%‘r"aﬁ&‘ﬁ?fl&isweﬂgﬂe ahﬁ‘f War‘?%‘?ﬁdg’é’dﬁéﬁﬁef‘?s%?@&fsé geach
time thersay@R@ysteniii alstepSB08f The -u@éiqﬁ&fiéiée%tsi 6 89<igh o uélerth& b@llué)ﬁ? bfdTor

autonati c segnentation may be inplenented using not only scalar
descri ptaers olfhagse deseaiptars to seloep b aumbesefthpsegments afthainputvider materiat andes

carty stoufTheXeRTEANTh a0, E8: Fabteid TaEier RELATAT Slialihoubih®D aid bt

moved on to other kinds of processing such as selecting and sequenci ng)
creating manual descriptors, reducing tine-series descriptors to

si ngl e-val ue- per-segnment (described in nore details hereinafter), the user
usual |y makes only m nor changes in segnentation. This is because ngjor
re-segnentation, notably automatic segnentation, tends to corrupt the

o o ey T o o



1 4 JUN 200 WD 01745391 PCT/ S&9/ 00142~ 25 support for re-segnentation. In
provi di ng support for re-segnentation, two groups of issues ~~ involved are
considered. The first group of issues concerns which organization of the
video material a re-segnentation operation should apply to in a scenario
where the video material has been re-Qganized by earlier sgllfechi on_and
sequenci ng actions. In general, segnentation and re-segnentdat JHN 200
processes wigifasiohe user wi shes to apply to the input vi deﬁc’i‘ﬁh@s‘/&ﬁkz (i.e.
the segnents in their original sequence or flow), not to the output video
production. An exanple is a scenario in which~the user has been working for
a time and has created a selecti on/ sequepce of segnents which conprise an

Vi deo. meriare iR Fhich e s poEeh ERRibod Bt esd Bod . o7 B @i ghont i ng e

Vi deo negdphients WiREE Sverall BHgRiedsqs fIdRE lﬁﬁ% 90%%{%&?&&’5% selfdd Qeflent 1Ot

basis. In fact, what the uSer wants to~do In this case Is to re-segnent the

i nput Vi ga i o i Qnal ' i Uj i t he

sof oct | oATRCERARY, B wed diiedts e kel o BB ofdhe W AIRestBRER%E "W,

r ef er enceequenclitijeisegntentsdn v atep 84 2e Fonbianplg ticwses may usdihe peylpsmphtudeser i bed.
In some cases. the, s séégmls not .able to re-g&glgg&he current

sel ect | oﬁf’gg é’ﬂ{ﬁcﬁé" gapats £ Qrdgr b SCMERs rgin Ipwdestlo quintest Theses henn ¢ he
way the disRts the ¥yeéih isberd ' : , th.a step
602 and al | ow t he usgpgg%ﬁ%g?dtsﬁ%h?grﬁg?ié gﬁﬁ?%ﬁeﬁ@flﬁg?ﬁdﬁggﬁfgisﬁso :
pr oceed)Stehin &:sfep 214 sq thet a paveewputaddedprodudtiontcreatedsfram ¢he( iSFicvideohatefial

of SepranplesBe IR Yo AR BRI RES RS bRy BtSRIE R oniioe ot ep

606. Thethsysértsreqeivendmss.t 0 t he origi nal sel ectionl sequence state, i.e, that
of the input video, material, with all segnments selected and w thout any

r e- sequeHehd et ke thé fRulb @Stes®d th Q%EB €6, tRéHisek H&Prr&re&ﬁﬁ%&ﬁ kPxpokt the St €D
610. Subsequently, the systemuses SELcuR to app é't he previ ous sel ection

state tdepHbasARe idep filempsion 31§ apdshe uses’ sguor shedy dgwever, SEmost | R t o

sequenc : j 8 14 | ' efore
o Segeirorh Rl Hpi Iy ATRE ok thesBiE Pooliémts b GuitR? 1S
oper at i dtherefare snteprsandteRatimecpréceds of incdrporating mhd ereativey siditionaldesatiptatsinys be
what the_us ex ts. In neral , the.techpi que i §.succe ul in cases
‘wher e thsééjq'gosga%éebﬁ?'é?'ﬁﬁ‘?’q%ﬁf}%?@&p%?% \)’Hﬁ?%ﬂﬁ?‘ﬁ “éﬁﬁﬁggﬁnts iri the 1
4 JUN 2(geteciif)/Beduéhafd tRGEmERIbARA R tBSns aé§c1inb§| veRes, MRS tHRfredlS,
pre-existi et of segnents, but is only .partly useful when re
segnment a"cyicgﬁg g%ﬁks‘@é“‘??ﬁ?%?tcé’ﬁ define yet mosedesstptors, apdse en.oFhke additional over al |
nunber cﬁeswaggqﬁa%, bd 5f~ﬁyfozmé¥%€éé§fe§éﬂtfeﬁ;ﬁhre§rﬂﬂ‘f&ej n any figure) according

i

to a fifth enbodi rent of "t he ent| on, ere are-two Gid Wndows (for

exanpl e, Mty 8 thV e UEs D2 Rire3Adn Lo Fifl Btk RETOR

~The. first %r i d- W&ﬂdowcsﬁgiwﬁs)‘ r% ggllltndﬁlg{n\%gdggprm eri au'iﬁlﬁfc%féﬂéf}tﬁ’ge? nal state
and t he sysiemwmteqaining mereljomfeshsimple user epegations e.g.onpuseslioks) phestepr r ent  out put
vi deo production. The first Gid Wndow is therefore used to re-segnent the

mat er i alAtany poird is s procsithe Wenthayalso seleci andlsafeenté eeghenesahamnllgefpuence

state an Q,.GI e/ adjusi .. addijfiqnal descriptors. . .These w ndo re
"synchr oeg‘la;zng }f?byg‘g%rﬁ%?é yﬁiﬁ‘fa%%m%f “‘gav Mf?ﬁ”?@% 1i“r*ﬁ"lf ﬁ@ggiﬁ g@pwé%sﬁ'%@g&w are
ref | ect alie Qvevienr Wialby 106, 1thealse pesibl&d s¥EmeMmatidialikatubily 23ehoG i d
Wndow is..a slightly sinplified version of the Gid Wndow 202 shown. in

Fi gure |adjushiher"in"and "out’ pointy ofFepmpanis diraesbs Tumicallymanyel opentiens aspsed
Sequencgq gak 4ifSre (o PR nt

col um. oAI so, It f‘g&gagﬁgﬁ‘éﬁﬁ?‘?/&ﬁg?ﬁ&!eegf% eyﬁqggﬁnm ﬂ%@ﬁ%?@?gﬁ%: of
descri ptroeduced aonighviutitiefithy ofitpnt widep productitin, descri ptors are onmitted from
the first Gid Wndow. The user controls such options according to

pr ef er erAteanyIpoire irs thit prosyss] teussr aedydirétde bectidns 6RthB ol Uide® ptodattidme
inventio gﬁ hshovvn in Figures éa, ...2b, 2c and 2d, all three operations -
Segnent YNghthediserdaes nat wang to altervdile Werkineonetherseatiens; Fosexample.somei d

W ndows .sediientPRUNEIH AR hh ' _% Pgl Vi irg’rﬁ ' LN the
ori gi nal eés}'?ate wth segér?etbnet 6&%8‘%%1?%%3 'tﬁt oltb'?%ieidi r?((g%g2 upg'jfﬂ?r‘iagéed and
i s used appligiktoibhoth selectnjand sequensing.s Thersspmenbd selectionatatdof soffle@r 881 ect i on

W ndow the. sel ect,i on state of eagch of fhese segnenfs and allows -
Uhe. se Pope iy pHoeh, el sf o Fuilibet O sogleat fFesaRees o4 AuOREU Shows
the selected segnents in a new order conprising the output video production
and allows the user to-alter the sequencing. Bach of the three




wi ndows may have a uni que set of descriptors. The wi ndows are synchroni zed
so that changes of segnentation perforned in the Segnentation W ndow 252
are reflected in the Sel ection Wndow 260 and the Sequenci ng W ndow 270;
and changes in selection state perfornmed in the Sel ection Wndow 260 are
reflected in the Sequencing W ndow 270. A Monitor W ndow 28b4elibeies

" playback of the video fromthe Segnentation W ndow, the.Selection Wndow or
‘the SequeMQ@BH45¥hdow. 1 4 JUN 2al WO nl1145391 PCT/ SGO9/REEFSGHINI42 | t he
Segment ati on W ndow, the Sel ection Wndow and the Sequerici ng Wndow, there
is a top bar 290 for providing identification of the-respective wi ndow. A
star 292 in each wiildow is used to iderdfify the descriptor on which the
type of Topefrédzinpst@ieisimor steavi in Rifige Beutadidzen statentlaybe displaged-t. théwusenbyd
li-ne 294 in_each w ndow shows the current cﬁrgtii tion wt th trigggr,es ective

wi ndow; ‘awheshanisy syabas nsing a particyler epler tgshadethe segmentgindhe Grid Windaws14% ¢ he
frame sh i i ' ( - ey ] her e
is also Og?@%\'/n?% %@ﬁ?ﬁltﬂ%@ﬁ@g%\? %@g%b\%ﬁ&acg’w%ﬁﬁélgg%%ﬂ%%q%% %e‘ical e
col um ZGth anliipropiisé cdlegNum descriptor 296 is the ordinal nunber of the
segnent and is cal cul ated and di spl ayed automatically by the system The
scal e col um :29% al ways appears as the last colum in the respective w ndow
and .provi des the maxi mum and m ni nrum val ues for each of the descriptors in
t hat: re%w ndow. As shown'in Figure 2b, the unsel ected segnents-are
shaded i _ | ecti on Wndow 260) and these unsel ected segnents do not
appear | L0 Al 784 J : i m_ﬂ i ng
W ndow %ﬂ?ﬁceﬁ%ﬂ%ﬁ%@mﬁﬁ@gﬁi& f?%fﬂg?g’%gl?%“sg%%ﬁﬂg%{ﬁ?g? ns nunf)ers
di spl ay ad tist systeen. | Tivetypbedf desdriptars desceibbd hereinbbiare sy be classified mbefwrval ues

i ndi cate the val,ue of, the.,descriptor D Fuzzy G3 for the corrésponding ,
segnent YRISACEHBIESOMALOHER | ssues concerns how to handl e descriptors when
the wvideo material is resegnented after descriptors, specifically

si ngl e-val ue- per-segnent descriptors, have been created. To illustrate the
probl em_ consi der a case where re-segnentation results~in one segnent where
ten segrimmparted Descxlptareyi ously. Cearly the val ues of the individual
descriptors for the ten segnents, or their tenporal scope, y, ,be, | ost
during rEheswgienymay inport descaptorsereated;at 5051&“@%‘1‘@@%‘8@@%??%@%9?@@3 PFU| e,
exanpl e %ﬁ'&%%l MG DM S RRB M ‘gﬁés'teUE téts RRAMTR Segments Bf tewbigtript  he
segnment PouUndar i es are Shitted I'n the re-segmentation process. if the

exi st i ngwisieh arlinked ¢o sggnoents/of the sides whetethesednayhact as keyavard descriptass:eSych g

danger the descri pt.or, val.ues. do not |y .correctl . nt S as
ety qdepriS ARG Bo g aeETnit SRty el Ehteh oy e RIRRRGE T
appl i ed shoefing, docul distice, geogtabhical laculion gphetatet by Beteliite positidringisystenesh®gs es
to re-se(gyment. For exanpl e, ext;\rct&% and, deri vedbcgeieféi Ftors ms%ﬁe

r ecal cul @¥kptisehed todhe ruBEraguieeAsHt B Sesampiary ey 1REHes o IO SEY ¢ ¥9%8n,

| & Nl el sBdsil G OBy REmP LOGAALERed B3N dRekijiBrsamithaire ! he
descriptors. In tf’ue case of “extracted descriptors the new val ues are

r e- cal cuhterprétationor ctbmversiqn as part of the importation process. For example, it may be
” desirable to filter a script in order to tun the significant keywords into descriptors and

discard the connecting wards such as prepositions and conjunctions. The system may be

supplied with a set of such import processing modules.

Extracted Descriptors

Descriptors may be extracted ﬁ'o-m the input video material by applying signal analysis
techniques or other kinds of processing to the video or audio content of the input video
material. Typical examplés are color histograms, audio spectrograms, aural intensity

measures, object boundaries, motion vectors, categorical likelihood measures (e.g. probability



1 4 JUN 20(1 WO 01/4y91 PCTI S@&91 00142 . . 28. input video material by
signal .analysis, and in the case ~of derived descriptors .the new val ues
are recal cul ated from ot her descriptors. For descriptors which cannot be
recal cul ated, the values for existing segnents may be~copi eq PUUN%@ ned to
provide values for the new set of segnents with a "best attenpt’

phi |l oso . . lesin th ase ere n se nts becone one, a single
new val ﬁgﬁ@%{ﬂ{dé@gogﬁ@dgf) f@e@leﬁ?ﬁﬁﬁ?q% » PG W’W‘E%@%@?‘l’sﬁﬁe g’@ﬁkﬁ?w’ﬂ%. For
nuner i cahosdakillet Pi theSirt!dhld heWedhed BreddnMRlyA g @finddM Ni mum or  maxi mum of
the ten values: For non-nunerical descriptors such as text strings, this

may be tdueh hitoblatiOdllyl HRrabRA déatrivots aﬁrgeﬁgfglfl]m%%&{-ﬁ%pme%{in%&ﬁt fhgn "There
are many possible variants of this approach; which nay be provided as
opt i ons desaripters repsesent statisticeand otiher ganerahmropertiengfi the sighals,buyaoiethakind of

desi r ablkeg: kC b . r_when t.here.is tential |oss .or

m sappl i @1 ?18%@2? er%%[%g' Eﬁﬁpé@% ‘V%\ﬁg auRE lﬁg‘g%{y Fqc;b%@eftdateﬁﬁ?g%ﬂgr Eygp where

pr oceed sachidéstripthes aus irthdp atal i il 6rdePtodx@aeaigh-RiverRhfantib ULt chOthBave -
the current status [lor Pr%fiSi ble later retrieval. As a further exanple and a

more el ABOMEAE BSBFaLY BAC relipkles Han @smple, thesponay wish to jdentifis Goartha inpuh

I NSt anCc&%deomBeridl j A€ CFYSHE ' | | bi [ L.han
oae set o]‘eosné 8?7% n{&g}(@?égﬁ Ia[t;jg:ﬂﬁpzl M@;ﬁﬁ Pﬂ?h\g gsfdlf ggovg%%vgﬁ% %él E?rli %&8@%& ﬁl?ltue ach

of t hes&lintan Peteetor d memendlyi teyond the statsefthett’ Esstss EPeoploWaspyDetedtofiny
figure) cording.to a seven enbadi t of the invention) different sets
of seg rre“ga&a igg{ﬁergloqen uzteflﬁe%&f’gf TEuNRe HEEW&&%F?tWYb‘“é%?BH’& hghy. This is
gener al Ipyrcemage ofehbts oﬂge@;ﬂe R o%rg?v%@mbrc&ﬁﬂg%f ﬂﬁé?&iﬁ{r&f @.-g. As an
exanpl em% vi deo shot with a sequence in ich a man enters a room fol | owed
by a woREHePHPdrees &aving ipdhawinddget her for a while before the man | eaves,

is considered. If this video shot is described by three descriptors, "~nan
pr esent ‘The syiierais dasiemed to exploitisiznal laralyigis deschiptors fodhe Sitlest; bt it franet linfitett hes e

descri ptor, L : I.RL: 3 tely | ied. Such a
yat em (i o e Rp0h My 8pel i R A LB} 3Rl ) Bk 8RR AB s or <
in thi s theusaptod’secTitiaglireal’ theeresmyoft filteninh @nd/oyrkseduéntingOthi it ivideowi t h
segnent S?| ect i on.se&utgnﬁi%?il.p For exg I if the "man present” descriptor

i s chos8W'FHr #€8 & AETPH valufie SECARGLY, the¥eterreaompings multiple onmti cal | y
segnment gekchiftord\of thishénd fir Qb acilbve WBR RIiAIEBktracH6 @%ﬁmﬁ%%ﬁ}m%. to the
exact tinmes when the man enters, and the out-points to the exact tines when
t he nmanThenthesystem is a frgmgrwvedocapgble of IBLELrAOE/ 8ES ENEDAnysi O sdiyor which

"wonman ek ri r for nt, sel ection, the

i deo sy PEapletnEAds Shoetdliofe s B pro iR e B g, 27
Segnent &rmware modile hithe prozessnqflapplyinpesigial suudysid ddsomption, ¢ieedsRnt fredidesand
out points, for the "ma res " segnents.i.g raised, The solution in such a
case nof _ﬁa|°§el??né8‘ 7 Oﬁﬁr%ﬁ’szlg_géb??éﬁgmgﬁ?fg}e‘?PWHEFQIWS‘F%@}W preg data
segnent slehet madybe & ¥mERIMDEKYY] £R%tcd, B K845 8 Boblewh vale! IehabResr siE, 47 eat e
segnents atl d adj ust seigrrl ent in and out points to frame accuracy or

bet t er , SHHUIEXQ AN cBtIE Rf 2y pihgsidatagiesir acy, while viewi ng and auditi oni ng

the video material. . This process may be ‘achieved using well-known user
i nt er f adiEnekaahistpuiescritens negymirestedis writing thesedescriptoteas plugdiis for thepr ovi de
ways fog i

e fwel i ps” and ta adjust.th nts _in.and out
ot nt 5. DR RGP A oo BB i et 31 b Se R BRChRe i w202 1 n
Fi gure tilmeb{Themuérngayt éreploy aRg obgieve@RcHFIOMHRN by tiiﬁ@'bﬁl?&ﬁ%ﬂhxﬂble’& BfoliHesn MRy
first z orﬂl(ggtog the,rg}gel n,of interest, then use the nouse to drag one of
verti cal*®icA 80w dn, 1ich §VindewreA? & Figyrelh andselestinga descripkasifon o
suppor t dfPtdodd figert a§£fa%le°&es€:§98ﬁnt ation points for different
descriptors) this process my carried out for individual descriptors. In

th NSt : L{E Nt ertical .|| in th id. Wnd
200 i 1 T fERon S R s RRALAGh AR AR AE St b Bhat Db Pruesinferd "
_(I:_ or r espomytibagxtracted dissctlyftina thedapatrviddorhateialan®thelorgbmidgysrodf thdfpusyst em
O ' .

AMENDED SHEET



nove segnment boundaries in such a manner is generally neaningful only
before the input video material has been re-sequenced, or where the
segnents on both sides of the line in the Gid Wndow are fggﬁjiNg {Js parts
of a single shot in the input video material. Reduction of scr% or from
Ti me- Seri eV@ /48BN gl e. . Val ue- per - Segnent The system al sPEVIINW1I#he user to
convert a tine-series descriptor, for exanple the "Audi o Amplitude”
descriptor 210 in Figure Ib, to a descriptor with one val ue per segnent,
for exanple like the "Shot Length" desciiptor 220 in Figure 'Ib) through a
r educt i orviggooederial. @hg sichingtanesd's whernsthp gerationcpfisegnzentsaaydieiused astai | i ty whi ch
allows th . J i 4 a

Feduct i ontepeiisr. ABoB Blinck NSy AT dellahle cratarl A oMb Reg BufM, 7

aver age ohaybd conperted inte an erdinakdsscriptdrifiess 1§todndt Irdt..ndl¥gnent , or the maxi num or
m ni mrum of the tinme-series values, or sone other such function. The user

i nt er f aceA fgtienimstamaetiowhenadathesegiment has 4 selectiomstate thatlis a\Booan ¥8gy ie.

PCT/ SG9/ 4 0C f.Or amml e sel ect
o ow | nofarg reltepl i ERREsRlediF ot Blec @ ARGttt A HoriRfe 2 T

Ther eaf t eall sepmentsmay betonrerted antoe descriptern Amyt numbedof sReltsetsetierostale ngl e val ue
Per Segne e;[scriptcgé1 gas g%gr ted gﬁoﬁk ﬁx%égér% reglsrq%cagl'e ief é& gtsse%ui&rs%g faflr @

di al ogue DOX." Segnen erarcnies egnents may also exist~in.a fi erarchy.
For exanptire$. ~an entire video production nmay be a segnent, while at the
same tinme the scenes that constitute the entire video production exist as
ot her seghmtill Surtharidstarte is wirendleotusrentisegmend prguénce may b eonyerests apidinal as yet
nore . segs: e - i ay

oi il  ancireih sl iR 3P R er Pk ehubite BEEARBH Sy obendh YL EY

syst em . doabinatips ofveset ofselettéondiesdriptuid for Hibssgments arfdox sebodzsaguence t he exi st ence

of hierarghie n that re i i Vi [ in the
ot put o1 S PR R alTEaehdHhuy R the rofRe hERR il BRATEIRT B cably | 10
al | ow t heexesmwhere thevideoamaterial hastivyn wtsegreentain tThus odce suels @ pair of dtegiptarbed wit h

reference to Figur 7,..8a and 8h. . A. 1] ' with a

t op=down 12135%8% %ﬁt{afs%\ﬁ ’u%err OCH ég{sjané' ﬁ%t&xl-ﬁt‘ln%&uiék%f%%@?kﬁé?%ﬁ%%ﬁﬁ% . The user
starts byvidegpredictiogddfined bynthe paiv ofitescripiire rThad alloms theausentakkplonemimasy of | ong
segnents in .a.step, .702. The . user.. | i descr i pt.i.0ns .. .hese. | ong

segnent s P%S‘E“‘i Tpnictay B%I&d‘S?Sﬁlfyyd‘ff?‘?mr@?u’faF gaﬁlgt@m{m@gf%%&fd%ngagaglf%p 706

subdi vi degeriitie (bspBgialBampertint what theselversioas insladematuml procassiag)gnd 708. When t he
user subdivides g segnent the use emoves.or, hides t.he "parent” segnent in
a step 718PRgreHen "tg'Bﬁf"I“? Eﬁag‘stﬁ%{‘Pégﬂ}sW ay&%‘?‘wﬂtﬁm‘.‘m V8r, before the
syst em pepdtwedis t he operation in step 710 the system supports subdi vi sion
by allow ng the descriptor values of a parent segnent to be propagated to
al | the "Abhjel fiirther inssangeria vihen d procesg of menwmlideduencing dollospé by thic@neation ef st ep 712.
The system al so.perforns .operations where any. or 1 _of ted

descr ] pt orSuemRae e OB RREH s cBhR a8t Fbtefnr e S, on
segment s drag & drps segivéntaitth stiGencespeing'te how "hhppy"shdydire; ii 81 foom ieppiesthi | dr en
segnent s e A utomati c_or manual segnentation ocess. A sgcond

wor ki ng. i st A oeETthon oriles T30 BRs AEERAL e SRerBi o bes i 3G

f 1 owchar t §"happihesgtidescripier (sonsktliig whick cquldna ds extmacttd bg aifitlychuvantdticr ef er ence to
Figure 8a using a scen rh'g t hat j nvol V%ﬁ’ a n‘gnbert ?f lse}sments.wm ch are
typi cal | yPRESSS TIRRF Pasesdy ihadesqripfor aefpally nyvades a Setof Yalpes FEPTREANCE st ant i at ed
and whi ch“lagpiaeds orter suiieis heth the “Giphess” dasceipidr in the fillbendeNbul G@mARY 011 45391
PCT/ SG99/ 00142 3t sgqsgencingé1 in or dagr to form an out put video production.
The obj ecPirpesedfuch adescHALSpiteAetNa% oss is to nerge toget her groups of

segnents in order to form parent segnents, thus sinplifying the

representation of the output video production. . In the case of bottom up
conposition, the user initially segnents the video material into a set of
vi deo segnents known as child segnents in a step 802: ~ The user creates an

out put video production in a step 804 by the process of.selecting and
sequenci ng descri bed herei nbefore. Thereafter the user chooses a set of
child segnments which are to be nmerged in a step 806 vvhexe the segnents
chosen are contiguous. in the current output. video production) The user
subsequently instructs the systemto nerge the segnents to forma parent
segnent in ~a step 808.



Orice a parent segnent is forned, the user optionally instructs the system
to renove or hide the set of child segnents which were nerged to formthe
parent in a step 810. The user continues nmerging different ghatuns 2004
contiguous segnents if required as tested in a step 812. The operation

pef formed YO OIMSIHystemin step 808 is described in furtBEySGA¥Q#I s with .
reference to Figure 8b. The systemobtains the list of segnents that are to
be nerged in a step 820. The systemthereafter creates a parent segnent by
concatenating the child segnents in a s‘?ep 822. More specifically, the
system ' cMapyad Descript¥ssegnent with an output video production start tine
equal to the start tinme of the first child segnent and_the duration of

whi ch equBhese gredeseripiprs fvhichahe usenis upablesr dgeq nof fantip Frege S% gHARENC MeAE syst em
recal cul afgsynichin@dbredfal €@ viRaterimiaatallyib tﬁel'k?st&ﬁ.r ¢his KERGTRALrMSE NY t he
formul a/al gorithm for each descriptor iri a sfep 824. Then;.in the case of
i nport ed insludesmeny Femepatie deseripsprs (e-g-ae degesiptaningliating the prasensg obfGeorgeh

descri pt e f 2 : : Gk ondi ng
descri pt gIElFIE Feeggﬁidgt%tﬁﬂtdg%gg@nt ighﬁgmss%@goég%%ﬁrlﬁ?@sca{é%gﬂ ati oﬁ&?rray be
per f or medThesysiem sunporss entonfor this kinseof desetiptor atallowing: any aumbgand Bparbl e) in the
case Of aniiFichdripfiofdeRhala -SroF Aol iiselfl nb Sl Biid Friddawi St case of
string descriptor 'the pre erred optPon is typically to select the val ue of
t he stri nefFRigmntb.mast frequently in the set of child segnents. There is
usual ly sonme information loss during this operation which the user accepts
i n exchanBhe sysem importaniy supportsrppid propegatipnef descriptos values to aeglatydragments.391

PCT/ 8099./12%1&@0%2@&3}%&5% la prov¥ds wheteSRte SR OF hdtHhandPKScrRRRIhdve b ul at ed
and the inported-and manual . descriptors have been assigned. val ues for

t he par enassigaadgyatuss for a Ningle seamentnthesd valies may be Heplicated wéry dwickly éala wéates i pt or s

f th i n. . . bot h
wor ki ng. nal PSR B Bholindne AGRHGEH bif ol Biha 385 i S S0l 00 PV 0
pr gcess ~w1|nxentt}me _a:serlara?wnytwesf wpuicnin by ey of indivetiom p tipical Wee will kaveal , and
subsequen \V . [ - : e user
creat os e TS, B Seh B8 Mok BufifUTRP Bt P BerbE AL IR AN

t . f : ; . st . Of h
yot om " Thicufiln Blectsm ARG S A% MbphPrap pr R RichIL LSRR TH % and

unmer gi ngmeahfnisie dgrused to tiring wélatehsegmentsiclose toragchothier ipgbedispipy @rgein thegnents to

i ngl . L t
2gai n-as SR MR A e WA R Rk R R, SR Bl T
exi sti ng wueé) ofmhmiabdeseniptor(sd may be eapiddyeasilyite these nelptedispgraentsev el

representation of this kind is stored in the data structures of the system
t her e wi | In aggpiend case] angwtomagie depaxiptor is uged snsortibespements.tsahat themeyymagual

recal cul a q@% B ?e\%ﬁé Gﬁ%ﬁ' Bich1 gded vi ews.
Furt her m)éeg? t @‘s“?i%htéﬁ;%%g‘aﬁéﬁ‘g‘!é}mgl‘?o _srét\gl)era %gin?% Féggﬁ?@ﬁ%e%%hi es of
segnent s vasiantef this mechanism, the systeemayba directed|tocpropagate ong¢ onmorgsiantal a par ent
segnent ¢ ! i Ladr 1 .C Al in the
mput vi ARl Pnls B whlth it ahle SO BeAR AR BORMMELE

cl ust eri neprtain ranige. segnents. The alternative. clustering of segnents may,
for exanple, correspond to one or nore possible output video productions

i n. whi chWitheferenge te Eigurerta, stensdnvoived it a rapidpropagationipragessrestegardad.sifwhi ch are
cont i guoug,.i i Vj j -y g lection
Funct {on. g nnilf Beind) dledndl bl gt HE bR 1 0% infigle A ad SRARACT,
enmbodi menstep 4R, thhaser instantiatenthe sepintortin & step 4. Regardicss the uagriassigns@gnent s
appear in i I I n

ol et e, “iiio Sl el A HE g (B L ldben i ARUMECTE L ¢

t hese segtiem¢hwoses enciorsndre otheridescriptorsitoXiohirdl @G4quanriod inpedg1408. The user

typically chooses descriptor(s) which the user believes have some correlation with the manual

descriptor the user wishes to propagate. The user then instructs the system to resequence all



PCT/ S@9/ 001a2 33 The sel ection function shares several things in conmon
with the segnetxtation function therein. For exanple, selection may be
performed automatically according to descriptor . value or perfornmed
manual ly. In the case of manual selection, the selection st #e m@ﬁ*her
sel ected or unsel ected, may be controlled by, for~exanple, Q%W- cki ng
at the exty top of a segnent colum in the Gid Wndow igure |Ib
and choosiWé'gf/f% either "select segnent" or "desel ect segangﬁltsgg%gqllg%ns.
The process of automatic control of selection by descriptor value is
described with reference to a flowhart jn Figure 9. The process invol ves
i ncorporating or creating .descriptors.dnd choosi ng one or, nor

re of_,
such~dedhe sagments, pvsaunsubset afitee ssgments; wingthe valis of theotherdpseniptor(g} inds

whi ch goyerpn.h t he descriptor.valu i - i Qn= i sLons
are the ¥ e -Ongﬁcipﬁr%oggllse{g tg'.?%_m ?¥¢§§%§4@§§%§éﬁ}éa¥§’§°ﬁ%§g’? gﬁel sg%g(?f/g{c’@

Sel ect rhé ge tsCacRorEtheil 8iffefdneed @itenhs biione/od mereadeseriptosy friont the
exactly matches a given target -value.. Another typical rule is a .

Pr oxi m tspuselsegmentul e where a segnment is selected if the value.of a
descriptor differs froma given target value by.less than a certain limt
amount . Phefuser subsequepily sélectsibre drsmereRA thesegmentstwhich Be npasby the sougent i s

selected if the.walue of a descriptaor, fal Lihin ~ e pno
he casdeBrelaBiHErOhe SyRER Lo p BBhs Fudndhl G ite itk

t he val yg Qﬁttﬂ%&sbmbﬁbSiQS%ﬁémg rastgy4nnmbi ni ng singl e descriptor rules

- wi.th the Boolean relationships AND, OR & NOT. After defining the selection

rul es t oraRpd frerEmhithSRgARAtsSWhich SRANE BE adsberied The Vilhedf B¢ sbiree segham i n a

step 906 and tested in a step 908 if the descriptor value of the identified
segnent tmbahicthdo notiliearearbyasdentedl ing step 414desaise e wwrequReiRs OPRIBHAR IHEeRN

whet her e SCr | .l i L s t i i e
et 1498 acE AR Al Bend 4Bl bk 1R UEoe BREhG, F pRir i AcRp YT
step 912stepl408 toychbose different dexciiptoi(f) toleentreirksduemsimgnt s the | ast segnent
to be tested against the selection rules in a step 914. If there is another
unt est ediffipgearisetinents yaticieqgieeto He asighdd #disfegent nianual desatifgtpr edlée and | oops
. back to step, 908 thereafter. To.glerform@%t'rgnati c selection, the system may
use not %ﬁ?‘?%@ﬁmﬂlﬁé%?‘?%mysr? Buto signs re conpl ex descriptors such as

vectors) matrices and, stri n%}sﬁ Seclyencj ng 14 JtIN 23%9 é,lf'll 4@%91 '
PCTI SGooMathraferenee 1t Bigueg o ihe onprationcvithin siep 447 is £ xg n rgiatigp fo
system Wale! i i i segnent
<t quonc O BreHsBRiGroARY yRfIE of nehiRIRHGIBR f ol gttty Ribeby ey
time, thegmentseThevalyewf tie nhenuad destriptor daretreved in 8 siep 420 Then a bist afdhect ed

segnents_in the cyrrent sequence., The CUrrent i (. n
anch s RATEN & neTRloaRr e G ool e il i FREG Broptfprdb e 2 1
Fi g]chr e |%rop£giteﬁﬁe_rouiMd\Mra¢my 4206 The firitgarpet sbgﬁwnﬁﬁlqﬁmﬂist isgelcempdf lirea ;tep

per f ormed automati ca accaording, t escriptor values.o rforne

manual | ﬁ%%qw@l%%é@manﬁérﬁ%ﬁ%ﬁ%ﬁfﬁﬂw ﬁ?@gﬁd%?o%toﬁ SYEEEY ni ned by
an oper aéégﬁﬂnﬁm%taﬂ%.aﬂ%ms e S EPRRLAGK thE ¢HE BT the 1f501s reached rta st 428.
clicking at the extrene top of a segnment colum in the Gid Wndow 202 of
Fi gur e | 1f natydheinexd tirget sepmentin the listos selentechin a/step 430 aadhde sySemIe¥ns Ranual

sequenci%?p%z performed. The process of automatfc control of sequencing by
descri pt q‘ue is described with reference to a flowhart in Figure 10.

The procgss invpolves incorporatin creatin cli i one
or nore g‘é@‘c‘? TaBICRIOPRERUOB REQGSES I C@L‘E}vﬁg ﬁ%f%ﬁg‘ﬁ&ggee@é&%%ﬁ%d%%sgggé bﬂR%'I es
whi ch gopgEdly Bentelated vwigsthicichbrbteMatictae ubdr anmtoiodabel twdthoe menued descniptateci si on
are defined I1n a step 952. A typical .rule.is a Sort-by-Val ue rule wher

segnent sABY erdssingavhisl teads tringosimHar spgments dpgetherds psefiyvwhen qugrngrpanial) o
; I N ) . o _ ) T
Sort - by b b il Beddndy is Yuf WEBK oA o RIFE, thksGrahay Wbél 4 Coriin
descri pt sugmeat withdbfirf dussriptorsticity gireat?, “mantge’t “smnyd and terowdaveying’™s ard dienp| e
nuneric difference or, a Euc|idean distance. .This rul.e is rtigk I

pover f ul W8 tPRECRAgRLE this feperintion LTiRITts 8?’5’ o othnt ﬁf%mﬁ%tﬁjolrra iaﬁgeY%@% %{f dser

Segment Sy; ?dt Brddthd yeg%lﬁm?s dcabiiflg 198 MR ¥matiehlie eﬁtfh%t&mg@fﬂe@@ﬁﬂﬂf @0l color

sel ection Tunctions; e sequenci ng function may be nmade dependent on the
val ues otontastinghis cass; because sunnyTsnowpstieetimagaegencraibyohayc yeri kigk cogfrast)
function may be perfornmed by~conbining the descriptors in
formul ai c/al gorithtnic ways descri bed herei nbefore. The sequencing
mechani sm may al so i nvolve a hierarchical sort in~ which the sequencing is
first determ ned by the value of one descriptor, but relies on other
descriptors when the first descriptor has the sane value for many segnents.

T )

o o o o o b o o oy
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| etter, and so on. 1 4 JUN 200 WD 01145391 PCTI S@9100142 35 The
sequencing rule is thenwsed to establish an order for all selected segnments
in a step. 954. In step 956, the segnents are concatenated islthidNdMer to
produce an .output video production. To perform automatic sequenC|n? t he
systenlnaMW9§@Mﬁ$ﬂ only scal ar descriptors, but also nor eP€EREP400142
descriptors. such as vectors, matrices and strings. The enbodi nents of the

i nvention are preferably |nplenented using a conputer, such as the

general - purpose conputer shown iri Figur® 11. In particular, the

functi ongldi Muwmdtfc@nﬁaﬁ&amdbﬁoﬁdﬂes(ﬁitMecgemalny bmdllwaahofmfoemrm to.
Figures 1 to 10 may be inplenented as software, uter program
execut i HQOWQM@WE’&FMWPF%WW %W%nﬁ%%%éd’@%%s tb?'tgg%“ﬁ‘l‘l&‘&ct ion are,

ef fect ed t

comput or SFALEPHER E8her d deado bty Bg s CprbalRlor Hnéif ot SR bl o

| npl enentht Mbelstieitp srests, S wiiited)'s ‘sufinytbahid ‘@roved wvapiap® maf ba apyliadu tmaspm thgr am
that usually: performs a particular function or .related functions. Ai\

descri be¥Vese Limitatiops egtﬂdmgs ayforpatieally- @%@@ﬂé‘ésmt%&ﬂx@k HESRARYGAEES el

har dwar r, the
sof t var S bropEe bollBal SlbuBh Kol G S o phudl s %ﬁ%ﬁﬁ%&“ﬁﬁ%ﬁst or age
evi ces ehsiegmirbddi ap nao ) ; npoesfazy,dhe ys ni nefine bye

de ehei Mdnlgalﬁmp praximatisrwhich; i $axy,dhé yser vapl ¢labni nefine b

conput er J{ n@ﬁ% r.re bIe |um and then carried out by the
conput er g bt F8 Pg’rﬁ cI udes ~a corrputer readabl e nedi um
havi ng s ch software qQr g co recor hat can bhe
carried FW%"&"& $18/18 pafih ngﬁﬁééeﬁ?"%g' rpé ?fFBbd‘é#apﬁ?ﬂi?&?gﬁoﬁﬁ? he
conput er giprrhetAtved the s Sétndils a’iﬂ %@1@%&% UBhd differeheyindy B8 a | ow
data transm ssion rate and I ntel bI e speech ‘communi cati on i n-accordance
wi th thed&ihbddﬂonemplg,fb}ttheﬂlm gtsmncerﬁ@rmaygwqunbmsthﬁmd}rnpmw%ed for
illustra |ve oses and ot her configurations can be enpl oyed wi t hout
departin f”?% 3 ‘'scope and spirit of the. invention. Conputers with which
t he enbodi nent can be practiced include TBM PC/ ATs or conpati bl es, one of
the Macintosh (TM fanmily of PCs, Sun Sparcstation (TM, a workstation or

the |ike foreqoing is rrerely exenplary of the types of conputers with
whi ch t hB® 'éi?%‘g ﬁﬁg Tf the invention.my be practiced. Typically) the

Sof t v o1 “e@SSbaﬁx‘»’«'eréae@wawos% ¢ HERiPTER Ve LN e TR TS ot ed as
g'ogtc fof?%egenﬁf%f%sgeﬁiﬁ%n@ns HEEAHR HeSdript@a I ThE theltRdiof SomBiddtibe Aty ded
formulaic, in whick a new descriptor is defined as a formula contalmng one or more other
descriptors as variables. The method of combination may also be algorithmic, in which the
new descripfor is defined as a set of instructions which describe how it is to be derived from

one or more other descriptors.

For example, in the “sunny winter street with waving crowd” scene described hereinbefore, a
new descriptor, X, may be defined as the wexghted sum of a color contrast descnptor anda
particular motion descriptor. Typlcally the user creates X by clicking on the header of a row

in the Grid Window 202 shown in Figure 1b ?.nd entering the required formula in a dialog

box. Once the user has defined the descriptor and closed the associated dialog box, the

system automatically calculates the value of this new descriptor for all segments of the video
and fills in cells of the row with the updated values. The user may then instruct the system to .

filter or sort on the value of this new descriptor.

As an alternative to personally entering the foimttla, the user may select a-formula from a

predefined set of formulae and algorithms in the same manner that signal analysis descriptors



WO 01145391 PCT/ SG9/ 00142 36 using the processor 30. Internedi ate storage'
of the program and any data nmay be acconplished using the sem conductor
menory 3|, possibly in concert with the hard disk drive 29. In sone

i nstances; the program may be supplied to the usex encoded on f §U' or a
fl oppy disk (both generally depicted by block 29), or alternat'lt‘/-I{)| | d
be read bywdnerasser fromthe network via a nodem devi ce conpgflgﬁgl ?4the
conputer, for exanple. Still further, the software can al so be 'oa edzinto
t he conputer system 28 from ot her conputer readable nedi umincluding
magnetic tape, a ROMor integrated circuigh, a nmagneto-optical disk, a radio

or infra s NEg 16554 QR t Nt he£o ter and anoth devi ce,
a conput g@%ﬁaﬁ%&%@@# grﬁss-ﬁ%ﬂ&g@]ibaeg %&K%eoﬁfocf &r E,ﬁe g%gerg R vp&qs&s,qg?fetéﬁ gost:

| nt r anet standardudd ngefehforiulaeand aigstittensfordékciiplopdsraiatien. r ecor ded on
websites and the |ike. The foregoing is nerely exenplary of relevant

conput er Irigyjritd] ehaveeihiy Foint@h Ber FRRPIHe Hew' REGHR 9&& ¥ ticed
wi t hout departing from the scopeerangPsEilrbiﬂt&of tégpl n hﬁ%ﬁﬁeﬁcﬁpﬁc{g%
f or egoi nEnaYafisexample,givp ghe samesgngeofivahus forsoenss véreeds vgvimgiptieduind. f or

vi deo regyds; i Lk d apchi ving for~a video production are,

i sol osofEufsE By St b AN SR lHe ditddho Bl it Biihe Destymnt e realig,
appar ent thab theneisaksubbtastial diffdtencaiih thehudicsva¥ of the St Qeﬁ@é’{p?oﬁabﬁl loﬂéé)msr ous
changes and/or nodificati.on.can be nade w t hout departing fromthe scope

and - spi r VETSB the jeaving zeeds (probablyiquicty and make nap of this 0 by seatihgatiersy st em
for proc H WHRA ; I Jad I Ngq. PCT 00142 neans
for er eata ?%h?g}ft})gscr [ pctB gf@“geﬁgggg@ ?c}r(él( ﬁ’é‘ﬁgqp@gﬂ"y@‘ﬁgg@%ﬁFﬂ%{°§ﬁga{&F o for a
cor r espofempigatonieanld bg fermulaia (eig. M ads* Koy bub akermbtively Yanapbt petringidédided:

productign fro | east two_video segnments, including neans for selecting
sai d at ﬁggls%n{lg%&t\l}f%gmggs@r?&mgs‘accordi ng to values of at |east one

descriptor .corr di t.0 aig | east two video segnents and neans far
sequenci ng sai dﬁiffgéggfwﬁil %@Ssegrrents according to values of at |east
one descriptor corgesponding to said at |east two video segnents. 2. ' The
system as in clai m¥1T $19Wd WHaRg injwintegistiestieans for di spl ayi ng at | east one
grid, each of saii d at least one grid having as references representations
of said at |eas?¥5¢wo video segnents for a first axis and said at |east one
descriptor corresponding to said at |east two video segnents for a second
axi s, wherein each¥c®iin said at |east one grid displays a representation

of at least one.value ascribed to one of said at |east one descriptors
cor r espohdiisn By building descriptars out of combinatinns of atber deseripgotspotehtiallinin cngilexn as

in clai MidrarMi& hdte Jal . rid includes a.pluralit rows,
sai d pl Eiru al]rairt yg“{)‘?]!lér}g\?\/g.bl clgiﬁ gcfrlsj gﬁ%ﬁd;ebvgfrﬁgé ‘(5?%&&??9’??‘3 B&é%b'r‘h tPﬂ’g”é&? &‘eat | east
It wo Vi dederived type; the.user ia oftewabletolatrive at &Wg_ﬁpﬁbﬁ‘é whigh @U&hﬁt&@ﬂfe@?ﬂ 'Q{th sai d at
east twp, Vi se ..and a row provldrng tine-series graphica

repres e\rll\%gfaflgﬁ gleg’fegge"glttﬁﬁl’ QPP&)%S? “\?Q"ﬂg sihgge ges(ggg@rq pey thedrerussdirasiesy t o
one of smdkeqtierce 86dméPofthe IRIcd B PrSvide new descriptions which label the video

content for future use. For example, the descriptor “crowd waving in winter street” may be

useful in a video archiving application. Like all automatically deérived descriptors, these -

derived descriptors seldom provide a complete and totally accyrate semantic description.

However, these derived descriptors at least provide useful ways for the user to explore

different arrangements of the video material or a quickly produced approximation to an end
result which the user may then réfine.

Segmentation

Segmentation is an important aspect of the system that involves several issues. In the system,

segments span temporally from any time X to any later time Y in a piece of input video
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each of said at least two video segnents is indicated in one of said

plurality of rows. 4. The systemas in claim3, wherein said gt heﬂﬂ{ one
grid further includes first and second grid, wherein when a- Vvt ¥ eri al
I's, input into said system said first grid represents said input video
material in substantially an original state and second grid represents said
out put vIHEBEG, SERITRAY ariet in 2enlength fram s ainglef framé toghe ICRHSBDIA piece

cor r espopfinBgt \h : ' rid. . 9. Tie systemas in claim1l,
further jncludi n?‘%g?ﬁgl-?%’?%& gg?ﬁ%rgﬁ?rgﬁgrfl?l%{fr}gutﬁgpaﬁ@rﬁ%d%n@w@nts. 6.
The syst Beicdgnivisual informstiombechei shats)isderi®Bans of firalineHhialbn E@gﬁis ;%tggées

i ncl udeso{zﬁ{%a&{%rof%r eat i Q/g vi depo di ssol ves or audi o cross fades between

vi deo segnents. b 7.0t PHESYEFEREAION, Segtapnts may whenlap eack afher imemryswiyo o

creat i ngthat plesf it iput ieddud Sreri ARARS | o escriptor. and at

| east one yalu ascr?bed jthere?o cre%é'zlg{& tgﬁ%%hiag%lnﬁﬂg??%tﬁtgﬂuglhtf)dwggi d
syst em 8¢ I?é{e‘iipétl%ﬁﬁed’sdqsﬁabiﬁ-ai m .1, wherein said means for creating a

descriptor includes nmeans for extracting a value for a descriptor

co(r:I r es poPdERfgiation anay bﬁaz_ﬁ;@agqcémtsildy tlm;;yhtgl%_iﬁngr witBinahe @@,_@ehﬁ/,%:rsp@lf 1;/i S\ﬁo or
audi o cogyd . i deo. segment .. 9., The systemas in claim erein
said means %oFaTng%?&ela |e§6n % iB%rﬁTegrexm%’élcﬁ]@éhs deng heforeusing thatsystgmado val ue
for a dewoedspthose cideo empeiatli MOHth& w8s. e SaHT; vi deo segnent s
14J3JUN %g%;l WO 0&145391 PCT/ SG99/ 0%%62]5?&3@@%"%};%‘3%%‘% | egp%?fe%?‘a'?‘ﬁ |
number 4 BECBIPGLAL intg fhesypieat. n spntrast segeritationetfored Etisidally niydRo

segnent sdone dynamically, i.e., the input video material may, if desired, be re-segmented at any time
during the operation of the system.

Automatic Segmentation

There are many automated techniques for segmenting video material, any of which may be
applied extrinsically or intrinsically. A common techniciue, well known to those skilled in the
art, is Shot Boundary Detection. Segniéntation mayalso be done using audio information,

for example, by creating a new segment each time the average audio amplitude drops below a

. threshold, or by iden}ifying speech versus music, or by recognizing probable changes in
speaker. |

In the system, any automatic segmentation performed intrinsically is treated as an operation
on one or more time-series descriptors. In such cases, the process involved in defining a

segmentation operation is shown as a flowchart in Figure 5. : '

The descriptors are firstly incorporated and/or created in a step 502 where the descriptors
may be imported, extracted; manually entered, or derived using any of the ways described
hereinbefore. Thereafter, the user chooses which one or more of the available descriptors is

to be used as the basis for the segmentation in a step 504. This step is controllable by the
user through the GUI described with reference to Figure 1b.

AMENDED SHEET



10. The systemas in.claim1, wherein said nmeans for ascribing at |east,
one value to a descriptor includes a formula or algorithm having a
reference to at | east one other descriptor.. | 1. The systemas in claiml,
further including nmeans fox segnenting video material i nput1 kgjlﬁ{ ﬁmd
systeminto video segnents, said nmeans including: neans~for ntitying at

| east one WwayP@Ysasy region in said input video material andy 45.”9 .
said region as a video segnent; neans for choosing at |east one descri ptor
whereon said identifying nmeans is based; . and neans for defining at |east

one segment ation ruI e goverm ng said |de9 I fying neans. 12. The system as
cegrent | TOUSH et adlsee i segrapecBgnen eggﬁﬁ‘%%gfa&ﬁéééﬁ@s”ﬁ%géu%ﬁaw
segment sy ro]v@dedTH}Bth@!?s‘té?ﬁlﬁgbysﬁé 1 iBsd gre tiggﬁﬁlﬁic%ri c@diﬁ%?ﬁxgrsf&ﬁl ﬁgg%?ﬂ“ ng

further includes neans Iving a val or a esc corr&spondi ng
to each #ie @Ivdtl@!e@ﬁmgmsmtmaﬁd outpmxts,agn&mbseﬂagensesl afthé s»teﬂtyan«t epyofig or

- conbi nin e ch or correspondl n to said f set .of
vi deo seS %tgs,%'om e 9&9@ T8 FOrBHEO1 tYREH s@gémmfe@sqwtmﬁe
syst em aghredhivtd-6logsig %&hmr&hdhpiﬁldﬂ ofBAdSE the hm%e&gﬁ%\'ré&%f'tﬁh‘:&édgﬁﬁofmans

for . identifying and representing a different set of segnents for
each of &nmgnyeases thetapplication of thiprude needs ® bérswxsbmmm ndescgcmermﬂg the

Syt om- Ao SRR by ol ERERDI o nf cRBed R et cbiBR e e GRLr

and end bvem.s In)ﬂhe aasel Wl@di'e SEenRitioR Ys Eksé@ﬁlboﬂh%&mpl@d‘ds&li';btéisl e rufe§ incTitR

system a further including neans fox deriving a single value

froma p nt?ﬂ%‘@?rﬁﬁﬂ‘&l%@&@éé@%?’@@%?@% tb‘? oyerald sesmantasion rule is a

2 1 ﬁsﬁf’z‘?‘ﬁf‘?“"?‘&??"ﬁgfw. T2 R B NOT et s BRI Heulcs By mdiifagdl ot o

segnent dmcop@r;; I 'Dlmatthosgn mfdcﬁnckbsngmegtmnn sylesiime tthmmp@lwdiforesegrhcmmphe riptor

correspoo &ﬁ dsts' ggéie video segment is copied to a descriptor
correspon %1 ﬁ? lity of video segnments by progressive

decorrp05| A stemas.in cla,m1l) xt:her, inclu nmeans, f or
merging a 6?’&?‘%?@%%@%6@&%}%%@@@g?i@b%‘HF AGECERIQT I0AY, &?%H%Fi‘tﬁ‘? .
vi deo segieasgmentation flds deGhed kilcﬂ‘%ﬁ’at%%%&hﬂ:eﬁ‘h@ tRlattdadiptibR R awdio
descriptor, .correspondi ng to said single video segnent is derived from

val ues ofmBlitwds drqnstslow-eoriaimtweshold vabledar a certain mininyng fimeeanekiien crosses The
syst em agadkhbovHY thres olf& t Rﬁ&ﬂlw&aﬂﬂ)lmom%% 140find8 S0P bor ﬁfsf@ép&%( of

sai d output video produ
motion vectors and othcr wsual descriptors, combine these descriptors in some formula to

produce a new descriptor X, then segment the video material according to the rule that a new
segment is created each time the second derivative of X exceeds a threshold.

In the system, automatic segmentation méy be implemented using not ohly scalar descriptors,
but also more complex descriptors such as vectors, matrices and strings.

Re-Seghentation

In most cases, segmentation is done in the carly stages of processing the input video material.
Once the user has moved on to other kinds of proéessing such as selecting and sequencing,
creating manual descriptors, reducing time-series descriptors to singlé—value—per—segment
(described in more details hereinafter), the user usually makes only minor changes in
segmentation. This is because major re-segmentation, notabiy automatic segmentation, tends
to corrupt the selection/sequence/descriptor structure created. Nevertheless it is sometimes

necessary to do major re-segmentation later in the process, so the system also provides
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wherein. said selecting neans selects, said at | east two video segnents
according to whet her values of said at |east one descriptor lie
substantially within a range of target values. 21. The systemas in.claim
1, wherein said selecting neans further includes neans for rnddi 2o
selecting_said at |least two video segnents by direct user ' hLon. 22.
The system%gl/*sﬁs’lcl aim1, wherein said seguenci ng nmeans Of@ﬁ@g)&@%hat :

| east two video segnments according to the difference between val ues of said
at | east one descriptor and a target valye. 23,. The systemas in claim,.1,
wher ei n sai d sequenci ng neans furt her iﬁgl udes nmeans_ for manual |y,

sequenc suppostfor reasegnientatipnt Iwopreovidiitg suppont fergeisograentation, WS%EYOHB’F]P%W‘!&?F i"on.
24. A nethod for processing video segnents, said nethod including the steps
of creafVelved @%E@F&%ﬁﬁf and ascribing at |east one value thereto for a

S| ot The fssharonoo LienmE RACeTS AT E BRI LR el el ¢ O
sel ect B fibﬁ' siuld ggpg% id H0: SEARR VRITRR ARG MeAAINs beenvalarganiodd 1t | east
|

one des ptor corr nding to said at |east two video segnents, and
Sequencieadies sélectian andasquenving actitms. Irgensnalssegnentetiomgnd 1§-spAMGRIGUBR At | east

O e a5 R kS o e S hac B, BFBRR i 7N

further o}i@iﬂd‘?&cﬁﬂn&ﬂﬁ’Mpn&ftomewqﬁﬁivmofﬁmd@ﬁ@ﬁ- one grid, each of said at

| east one™gri1d having as ‘references representations of said at | east two

video . SEOmRihSifPlcef Ai&ﬁ%&hm{h%u@%aﬁ%&%rﬂ@ﬁa%ﬁ A5 o 2
corresponding ‘to. sald at least two video segnents foi a second axis,
whe' ei n selection/sdquence af segents whishicompeisean eutgptcydenproductiopy SYRIRWEIEL of at
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fact, what the user wants to-do in this case is to re-segment the input video material in its

original sequence, but without losing the selection/sequence comprising the current output

video production.

With reference to Figuré 6, a re-segmentation proccsé of this type is described. In some cases
the systerﬁ is not able to re-apply the current selection/sequencing after re-segmentation, or is
not able to do sé in the way the user expects. Therefore it is desirable to warn the user ina
step 602 and allow the user to cancel the operation. If the user decides to proceed, the system
first iar‘cserves the selection state (SELcur) of all segments in a step 604. The system then
preserves the sequence of the set of segments (SEQcur) comprising the current output video

production in a step 606.

The system reverts to the original selection/sgquencé state, i.e. that of the input video

" material, with all segments selected and without any re-sequencing in a step 608, and carries
out the re-segmentation in a step 610, Subsequently, the system uses SELcur to apply the
previous selection state to the new set of segments in a step 612 and thereafter SEQcur to

sequence the new set of segments in a step 614 in the same way before re-segmentation.

The system may not always be able to perform the operaﬁqns in steps 612 and 614 or the
results thereof may not always be what the user expects. In general, the technique is
successful in cases where the re-segmentation involves relatively small adjustments in the



I ncludes the step of displaying a plurality of rows, said plurality of rows
I ncluding: a row visually representing said at | east two video segnents; a
row visually representing audio content of said at |east two video
segnents; and a row providing tine-series graphical representations of a
plurality of values of a descriptor corresponding to one of14alUN W04 east
two video ; , Wherein the tenporal extent of each | | east
two .vi deo 3‘2‘8@%{’% is indicated iny r one of said plurali 13{?12%93/8%2 27.
The nmethod as in claim26, wherein said step of displaying said at |east
one-grid includes the step of displaying_first and second grids, wherein

when an input video material is providedy said first grid represents said
i nput vi ctay anderd peintsi of theprstexisting betywf segnuamtsybnhis oxdypastly neefelewlaondregr i d
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i ncl udes,,t he st f. Lnporting a descriptor.and at |eas ne, val ue
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the step of extracting a value for a descriptor corresponding to a video
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and the second Grid Window does not have the Segment column. Also, it is generally not

desirable to show the complete set of descriptors in both windows, for e.g. manual descriptors
are omitted from the first Grid Window. The user controls such options according to

preference.

In a sixth system according to a sixth embodiment of the invention as shown in Figures 2a, .
2b, 2c and 24, all three operations ~ Segmentation, Selection and Sequencing are performed
in separate Grid Windows. The Segmentation Window 252 shows the input video material in
the original state with segment boundaries 254 (dotted lines) superimposed and is; used to
define and adjust these segment boundaries 254, The Selection Window 260 shows the
selection state of each of these segments and allows the user to change these selection states.
The Sequencing Window 270 shows the sclécted segments ina new order comprisin_"g the
outpﬁt video production and allows the uséf to alter the sequencing. Each of the three '
windows may have a unique set of descriptors. The windows are synchronized so that
changes of segmentation p'erformed in the Segmentation Window 252 are reflected in the
Selection Window 260 and the Sequencing Window 270, and changes in selection state
performed in the Selection Window 260 are reflected in the Sequencing Window 270. A
Monitor Window 280 enables playback of the video from the segméntation Window, the

Selection Window or the Sequencing Window.



formula or algorithmhaving a reference to at | east one other descriptor.
34. The nethod as in claim24, further including the $tep of segnmenting an
i nput video material into video segnents, said step including the steps of
identifying at | east one tenporal region in said input video material and
representing said region as a video segnent, 1 4 JUN 20p4 WO JUN 2006391

PCT/: S&39/ choosing at | east one descii ptor.whereopxsal

i denti fyi 2@%@%‘31. s based, and defining at |east one segngﬁfgbg%?plfﬁl e
-governing said identifying rrieans. 35. The nmethod as in claim 34, wherein
said step of segnenting includes the step of resegnenting a first set of -
vi deo segnents into a.second set of videU segnents. 36. The nmethod as in

cl ai m'35in thnSegnentationiWindaw, dlie SeleptionWindowand mmseqmmmewlsdm théreds i vi ng
| f di t h_of t d
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cor r espojgeiséltoti@entiTR itk ddstritbr &ﬁvhiéﬁ the QOW?erfoﬁﬂed in tﬁ@fbs?&ﬁlh@d as

in claim34, wherein said ste segnen i ncl udes the step o
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segnent Sshby/naﬁallﬂelhmudﬁwlﬁddwﬁm or adjustment of start and end tines of a
vi deo segment by direct user manipulation. 39. The nethod as in claim 24,

fiuther In@EREFMe thide wih@dvs) thefeisialloRBown & ispatidl d%éﬂr%rﬁch@%&s Plapiel ity of
tenporal ly successive val ues of a descri ptor correspondi g 0 one of said

at | eastSeshnyi Handeaysaaiacolumn 294 TheupatiegNum deseripignd segdinabo142
number of the segment and is calculated and dlsplayed automatically by the system. The

scale column 298 always appears as the last column in the respective window and provides

the maximum and minimym values for each of the descriptors in that respective window.

As shown in Figure 2b, the unselected segments are shaded in the Selection Window 260,
and these unselecteﬁ segmchts do not appear in the Sequencing Window 270 in Figﬁ,re 2c.
Also, in the Sequencing Window 270in Figure 2c, the descriptor “D_Fuzzy G3” 299

~ contains numbers displayéd at the lower left of each cell for that descriptor. These values
indicate the value of the descriptor D_Fuzzy G3 for the corresponding segment. |

The second group of issues concerns how to handle descriptors when the video material is re-
segmented after descriptors, specifically single-value-per-segment descriptors, have been
created. To illustrate the problem, consider a case where re-segmentation results-in one
segment where ten segments existed previously. Clearly the values of th§ individual
descriptors for the ten segments, or their temporal scope, may be lost during re-segmentation.
A less serious, but still potentially undesirable, example occurs when new segments cross-cut
old segments, i.e. where the segment boundaries are shifted in the re-segmentation process.
If the existing set of descriptor values is retained in such a case, there is a danger the

descriptor values do not apply correctly to the segments as newly defined.

There are several ways to manage this problem, which may be applied individually or
together, and apply at the point the user chooses to re-segment.

For example, extracted and derived descriptors may be recalculated because these descriptors
include a generative definition, i.e. the formula, algorithm or procedure required to calculate

the descriptors. In the case of extracted descriptors the new values are re-calculated from the



.~ 45 40: ~ The nmethod as in claim?24,, further including the step of

subdi viding a single video segnent into a plurality of video segnents,
wherein a. value of a descriptor corresponding to said single video segnment
i's copied a descriptor corresponding to said.plurality of video segnents by
progressive d~cornposition. 41. The nethod as in claim24, furf OBN 2004

I ncl uding the step of nerging. a plurality of video segnents by aggregating
sai d pl ur &0 0y45091 vi deo segnents into a single video segnePET/SGRO0M2N a .

val ue of a descriptor .corresponding to~ said single video segnent is
-derived fromval ues of a descriptor corresponding to said plurality of
segnents. 42. The nethod as in.claim?2428further including the step of-

pl ayi ng iRk kidks nthtQiHdl BY kighh CRRALRIOMGHI RS casé 3£ ddived TR HHoR thd fevevallien 24,
wherein said selecting step Includes the step of selecting -said at | east
two vi dere recgjoulated front othdi degctiptorshet her val ues of said at |east one
descriptor lie substantially within a' range of target values. 44. The

met hod &or desceip@irawRith cafsot de fecattuthteie tieotaluey for expstingsegrents niay betcopiedf

manual |y sel ecting sajd at -1 easj. two vi deo segnents, di rect, yser
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val ue. derivetl gutdiNatdfally fin €/ e sBiag sROTIBCINr pOMAcAlgles@iptatsshismayde aas i n

claim 24, wherein said sequencin tep furth I.ncl udes. b

manual | FVEBETGR AN P B auB ot e vilbts” dios neeatpieHsl GrsPirsugh os

mani pul agitQftingd, this mdy 5OHR Hr&lof BeReH @aTusY, Of tHelmbst coMhesTIhe@ny THEer are
segnents, including: ‘a conputer usable medi um havi ng copputer readabl e

pr ogr ammeayepossblewvariants of this appreashgwhichmay berpspvided apartions fon theyset dnent s,
said co fiLer program product having: conputer readabl e program code neans .
for creating a descriptor and ascribing at |east one value thereto for a

correspondj ng. vi de ' , ' f or
sty A ahe PR for2 o0 dtncraR defARAD ark BAARRL Gl B 460 BERA 15
i ncl udi rg ntisapplitstion efatdah | Fhipalgystie as¢o deddswhetherstel prodeed gnd ifithle ager | east

two vide o .
- d%es decide to proceed, prompts the user to save the current status for possible later retrieval.

As a further example and a more elaborate solution, the system may support multiple
segmentation ihstances, i.e. in which the system maintains data describing more than one set
of segmentation points and the values of the descriptors for each of these multiple

segmentations.

In a seventh system (ﬁot shown in any figure) according to a seventh embodiment of the
invention, different sets of segmentation points for different descriptors may be maintained.
This is generé.llj' most useful when there are several manual descriptors. As an example, a
video shot with a éequence in which 4 man enters a room followed by a woman, and the two
talks together for a while before the man leaves, is considered. If this video shot is described
by three descﬁptors, “man present”, “woman present”, and “talking”, then thg temporal spans
of these descriptors overlap provided the descriptors are accurately applied. Such a system
maintains segmentation information for éach of these 3 descriptors in this example. This
feature may then be invoked in conjunction with segment'lsélecﬁon/sequencing. For example,
if the “man present” descriptor is chosen for segment sele;ction, the input video material is
automatically segmented so that the in-points of “man present” segments are at set to the

exact times when the man enters, and the out-points to the exact times when the man leaves.



segnents according to values of at |east one descriptor corresponding to
said at | east two video segnents, and conputer readabl e program code . neans
for sequencing said at |east two video segnents according to val ues of at

| east one descriptor corresponding to said at |east two viggquuegpnts. 48.
The product as in claim47, further including conputer readable program
code nmeanswbissdespP! ayi ng at | east one grid, each of said ?&E&E@ﬁ&uﬂ?e grid
havi ng as references representations of said at |east two video segments
for a first axis and said at |east one descriptor corresponding to said at

| east two video segnents for a second axjgs) wherein each cell in said at

| east o rigd displays g .representation of at |east one value ascrihed to
one of ggtil ’ g?“@@?@tp rgﬁ‘fg@dégﬁ?sﬁb%ﬁ‘g de&w& 6?fr1985'|’i‘§ntt‘°’8i)"t9ﬁ8n’&*‘°§1&f’ﬂs%t 1§ east
two vi de‘@.s%ggeﬁea%,comgpgndwmlgqgsc}qg&ll 45391 PCT/ SG99/ 00142 47 49. . The
product .as rn.claim47, wherein said conputer readabl e program code neans

for display said at:|least one grid includes conputer readabl e program code
means for displaying a plurality of rows, said plurality of rows including:

a row vimﬁhws{gﬁgnqgﬁgﬁ_i ng said at |east two video segnents; a row

visual | y repres I'ng audi o content of said at | east two video segnents;
and a r vi di | NRp-serie raphi cal, representatiqns,of. a plural,ity of
val ues 0 tgé eosvgre?%?’hireyg"gﬁsgg Bih‘g'y ﬁ‘ﬁ“ﬁ%}e Giedn gpd QU Qf“&tf‘%‘l’retagtmmgr“&#%eo
Segnont Ssegitlents 4 Ridel e The BPAtian inf¥ibk A bastinofaglly s iﬁ%hadauatsegﬁ@ﬁtaﬁbmrvi deo

segnents Is indicated in one of said plurality of rows. 50. The product as
in cl ai namnallyadiusied segmentating (Khersystempsonides i pgeesminc whichthewser sy create

di spl ayi | ; : | : ' ' er..readabl e ..

pr ogr am ‘Semeits dnd b EFARliinha dut ey AR bty e BRE fr cFBRRR el
i nput  visdeplewecceracy) white viewitighmd ,auditioning ithestidecrna@riak PT1dS process3naytbd nput

video material i,n suﬂ tantially ap original state and second grid,
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claimd47, further including conputer readabl e program code neans 'for

creat i nglHeRIARSSE Mg #lse i¢ved disestly dwthedrid Window 202 in Figure 1b by maving
the lines between segments. For example, the user may first zoom in to the region of interest,

then use the mouse to drag one of vertical lines 218 separating segnients. In any system
where there is support for different sets of segmentation points for differerit descriptors, this
process may be carried out for individual descriptors. In other words, instead of moving an
entire vertical line in the Grid Window 202 in' Figure 1b, the user only moves the part of the
vertical ling corresponding to a particﬁlar.deséﬁptor in a Grid Window of that system. To
move segment boundaries in such a manner is generally méaniﬁgful only before the input
video material has been re—;equénced, or where the segments on both sides of the line m the

Grid Window are contiguous parts of a single shot in the input video material.

Reduction of Descriptor from Time-Series to Single-Value-per-Segment

The system also allows the user to convert a time-series descriptor, for example the “Audio
Amplitude” desdﬁptor 210 in Figure 1b, to a descriptor with one value per segment, for
example like the “Shot Length” descfiptor 220 in Figure 1b, through a reduction process.
This process is supported by a reduction utility which allows the user to select the descriptor
for reduction and select a reduction rule. As examples, the single value per segment may be
the average of all the time-series values for that segment, or the maximum or minimum of the

time-series values, or some other such function. The user interface mechanism to enable this



52. 'The product as in claimb51, wherein said conputer readable program
code neans for creating transitions includes conputer readabl e program code
nmeans for creating video dissolves or audio cross fades between video-
segnents, . 1 4 JUN 200 WO 01/ 45391 PCT>S@9/00142. 4% 53. | uﬁgfﬂﬁ oduct
as in claim47, wherein said conmputer readabl e program code héa

creating aVW@8yss3pt or i ncl udes conputer readabl e program coPET/SEBN®1420r

i mporting a descriptor and at | east one val ue ascribed thereto created
prior to inportation into said system 54. The product as in claimA47,
wherein said conputer readable programcdde nmeans for creating a descri ptor
i ncl udes peeuERs By bé,Foflaking16)t6 ANGW kOsker RSt § fiw MAbigaet vy @oﬂ&'ﬁlﬁ‘ﬂdx@r a
descriptor corresponding to a video segnent by applying signial analysi§ of
vi deo or ahthgicstremelathef the rewi dhencafier theuser selects a BN fthm entitldd éRedimeitn cl ai m

47, wher ¢j. | s [ e program.code .neans far creat.i a

descrt pt St S8 TRl AR AL TS B SR B AE A es o e i Ealidpipox

val ue for a~d~scriptor corresponding to one of said at |east two video
segnents by assigning an ordinal nunber in accordance wi th position thereof
in said gt- | east.  two video segnments. 56. The product as in claim47,

wher ei n égﬂeﬂbﬁfﬁlﬂ@hiﬁseadabl e program code nmeans~for .ascribing at |east
one value to a descriptor includes conputer readable program code rrieans
for ascrPBEMENSMmay also ¢xist dn-a biesarohy. JEorezampledanientire Wbﬁomm{hlicﬁgnmaydmlaul a or

al gori t higy, | : _ . r scriptor. S57. The

or oduct et it 3SR Bk oo Gk BRI ML erBE BlgeP bRmeti el
neans f ootheesegandnts) gnd alb thenshiots thatdenstitaledhis stendsrdixist ué getancrege@mnéis. Thisk
conput er readabl e ﬁ{‘%gram coge g;gps i n¢l udi ng: .conputer readabl e program
code neaf{SEPGHS TFEALOF Prosguige 1 SPlAYS gL wsly,rangthis option isimadenput vi deo

mat er i al aRdhbleAB RS EdRE id'the $P4tm! BtRS nRy rdt ¥b dERrabRYTEMEse, fOP ERIMAE, theadabl e

program code neans for chooSing at |east one descriptor wher eon.” sal d
i dent i f yenxigterea@ihiprardbigsanay maah thatitherejisuplidated wiblegih 2654 in RETO\GBRidx014 2
49 corri %,gd%ﬁ&ﬁadabl e program code neans for defining at |east one

|

. segnent onrule governing said identifying nmeans. . 58. The product —~as
in clai ' er.ej aid .co e; ,readahl e program code aps for

segment | T s R el Siobpe PRt R SR8 heShoPt Bl ol PP Seendbbtpan 1 ng
a first tiekse afe dekdibedagiRdrendeth Figur&er,®adnggp! of video segnents. . . 59.

The product as.in claim58, whereln said conputer readable program code

means f oA Seowerking'eftotabesrds With wdes-deAidet RhpdsRRRARbEsPERANALE £0de means
for deri \él ng a value for _a descriptor corresponding to each of ‘said second

set of vHaWEhabiggLs TyTheassestageby seeaippting therinpw videsimefeniallintes wtalk ai d
or oduct . Rauber JTIRPRgHie if s, ke 138 arPlict RIS ole 1l sogtfies
for ~ ~inzyepiEdd.iand onhif veipired esitrstedrin r steg 05 sulptivigestie dantesegmants ifitor
Ldenti Ty e Bl S5 258, When the user subdivides a ségm_ent the user removes or
hides the “parent” segment in a step 710 to évoi& conflicts such as the duplication. However,
before the system performs the operation in step 710 the system supports subdivision by
ailowing the descriptor values of a parent segment to be propagated to all the “children”
segments during the subdivision operation in a step 712. The system also performs
operations where any or all of the extracted descriptors and derived descriptors are
recalculated for the children segments in steps 714 and 716 respectively. The subdivision

into children segments may be an automatic or manual segmentation process.

A second working method accords with a bottom-up composition process shown as
flowcharts in Figures 8a and 8b. The process is described with reference to Figure 8a using a
scénario that involves a number of segments which are typically many short segments, for

which descriptors have been instantiated and which have been subjected to selection and



a different. set of video segnents for. each of said at |east one
descriptor. 61. The product as in claim57, further including conputer
readabl e program code neans for segnenting an input video material into

vi deo segnments by enabling definition dr adjustnment of start and end tines
of a video segment by direct user manipulation. 62. The produgtJUls2B% cl ai m
47, furt.her including conputer readable program code neans for deriving a
single valweoimnssgra plurality of tenporally successive val pegsgdo/dis.
descriptor corresponding to one of said at least two video segnents.
01145391 1 ~r JUN ~ 2(p~ PCT1S®9/00142 50 63. The product as in claim47,
further including c..onputer readabl e. prggram code neans for subdividing a

single ' [ ' ' ' S.etherei n..a val ue
of '8 dedeieRRUERler i ich & Sl brRinith U PRE BIRER i iy T 2
descri ptpifbc;e!s@fsrtéSrmg_éilogethbﬂg@apﬁoﬁegih@htb irvordEr t6i fO8R ﬁﬁﬁﬁﬂﬁ@if@n&}’th@é ogressive
deconpositiQn, S4. The product as in claim47, further including conputer

r eadabl SiBPByMEHhe spsesoptatian pHthepuinit Midea ppaduetion.t y of . vi deo segnents by
aggregating said plurality of video segnents into a single video. segnent,
wher ei n In thextage ofbottomiap coinposition,ghe usep initiallysegmentsithie videgmaterialiinto & sginent

is derived.fromval,ues of a criptor. correspondi ng to said uraljty of
‘segment Soﬂg{e_o SCETRENts %ni)\gn it Sﬁgﬁe nsin g F%P %82‘7 ?ﬂ? H?ﬁr ﬁé‘?a-%ﬁsr?a“@h?“ﬁ §1dl‘ca8 nput er
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producti_gn. " The product as _.in claim47, wherern said conputer

66. . ) C
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oact s 3eE S b len oFABRS I B Rl o AR TR,
sel ect i sgbseguehthtinbtewrdd the wpster de mesgegire ségnentsctorfoing g parentbepndeat insedteyes of
sai d at 6‘i’;)%ast one descriptor.lie substantially within a range of target
val ue. ~* The product as in claim47, wherein said conputer readabl.e

program code nmeans for selecting said-at |east two video segnents accordi ng
to val uég'w('ffa Rarent segment %r‘ﬁ%l‘w optionally festycisdhe sysiem tp ”&fnq"ﬁ%ﬁ‘dt’\m
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wherei n-said conputer readabl e program code neans for sequencing said at
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and a targef..value. ;69. The nethod as in claim47, wherein sajd conputer
r eadabl &'Brsgr MQTESHEF! s (e Sy SteRfeates aRrp v snement With 2810utR Vide@eo segnent s

accor di peoduetiy@btdR1in¥ eqifal 108 StaREnIONBE KRk Ohild MhRIPAPHE GuiMiondrd at

| east two video segments neans includes conputer readabl e program code
means f drhiphueavals the s of the dwgation of allithe ehild segments. vi deo segnents by direct
user nmani pulation. 70. ~ A systemfor describing video segnents, said

syst em iTheisystemgecaladates dlbextoactest deseriptomsiforsthe gatsut segment wsiog thecr i bi ng a

first v r or_a gorr.espondi ng  ¥j d se nt. .e.reans.for grouping
o o 11 FensbAfERln K calty ARCHERRRT S WBH 814 Thor FP TR Tt coliRREa AR .00 e (o
val ues ofanatl desasptoS)the@ikteirdbeives valu@rofeac dspapet fug thopaantGefibifron deo
segnent : and sai(} at | east gne other videp s,egrr‘ent; and . neans for

ascri bi #ip ¥aliss ofithesgoresponding dessriptor i each ghild segment o tep 836nENig to. said

at _ operation may be performed using one of several user-selectable methods. For example, in

the case of a numeric descriptor 2 mean value may be used, while in the case of string
descriptor the preferred option is typically to select the value of thie string found most
frequently in the set of child segments. There is usually some information loss during this

operation which the user accepts in exchange for the simpler representation.



| east one other video segnent. 71. The systemas in claim70, further

I ncl udi ng nmeans for selecting said at | east one other descriptor. 1 ~r
JUN 200g WO 01/45391 PCT/ S@&9/00142 . 'S2 72. ~ The 'systemas in claim
71, wherein said nmeans for grouping includes neans for conp {jl ng sai d
values of at |east one other descriptor corresponding to sai Wt deo
segnent an | east one other video segnent. .73: The systemas in
claim 72, m&‘&?ﬁsal d means for grouping further i ncl udes ﬁ@'ﬁﬁ@ﬂ’@ﬂ“z
sorting said first video segment and said at |east one other video segnent.
74. The systemas in clairri 73, wherein said neans for grouping further

i ncl udes means for sorting said first vido segnent and said at least one
ot her vi @noe a&gmtaﬁed&asa@tsnrhawabeémbﬂcﬂu&d and thelitipogted eand mayiuatal ue,
sort- by |stanc nmul ai, c ]t gﬁ al gorithm c sqQzting or _hi er archi cal
sorting. 933“1’ & @’fgl“'  valugs Far the Paggatisegmentat sbfﬁtﬁWscai%ﬁlatgsr@BﬁFtrﬁ

further ?%édmdgﬁ&@%”hg?&egf& pglé/%tgjagi I nspection of representat |_ ons

of said first video segnment and st one..other video segment

using a I as.in cla 75,
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t hr ough’ &ap- dbwn; décohiplogitiba peodeELerthé Qseranslysdliang afmdtates dielinpdtl vided Batdhl
first desc tor cqrresponding to said at |east one other video segnent

after vi $ S?Fé’ﬁé Y Faaying ontg ‘?‘%ﬁ?ﬂb&!ﬁﬁ?‘&P‘P%‘rﬁ%ﬂ process ay thepyper erpateafiieas in
claim 734y ? mh&“{ﬁeans far creating said first descriptor and
ascribing Ssaid st val Ue thereto includes nmeans for manual |y aSS|gning

el Scoo o it midh 8f & échlscBRGH P pemork tckidly B e B RpRER L

means f othecystai. ﬁﬂué pvifles ad&noniﬂmsslmltms aueh a8 flexible merghed shd unsdrginglofe
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subsequently may explode the. parent segment again as children, with different but generally

related descriptions existing at each level in the hierarchy. When'a multiple-level
representation of this kind is stored in the data structures of the system, there will be no:loss .
of data, nor any need for the system to recalculate data, as the user alternates between merged
-and exploded views.

Furthermore, the system may also allow several different hierarchies of segments to co-exist,
one for the input video material in which a parent segment consists of a set of children
segments which are contiguous in the input video material, and others representing
alternative hierarchical clustering of the segments. The alternative.clustering of segments
may, for example, correspond to one or more possible output video productions in which a
parent segment consists of a set of children segments which are contiguous m one possible

output video production.

se[gctién

The selection function is an important part of any system according to any one of the
embodiments of the invention. Segment selection defines which segments appear in the
output video production. By default, all segments are selected, but segments are excluded

from the output video production if these segxnents are unselected.



79: The Systemas in claim78, wherein said at |east one .other.
"descriptor coirespoadiag to said first video segnent and said at | east one
ot her video segnent is automatically extracted. 80. A nethod for describing
vi deo segnents, said nethod including the steps of creating first
descriptor and ascribing a first value thereto for a, correspﬁﬁdJLWgZWfdeo

segnent ; g{‘{al@' said first video segnent .with at | east 5 | deo
segnent accor ?4§891t0 val ues of at |east. one other descri p?gﬁlsg‘% lﬁ‘@é%ondi ng
to said first video segnent and-said at |east one other video segnent;

ai ~d~ ascribing said first value to said_first descriptor corresponding to
said at | east one other video segnent. 8¥ The method as in ol aim 80,

furt her THesalention funpsionisharenseveral thingsiin cemmen a¢ith the segraentatinn-functites cr i pt or .

- 82. The 20d i 1 aj —Wher e i 1 f groypi i ncl udes t he
step of @%%r-?%}xg{aﬁp g?’ \g}éa{%lgé -namaetpqrfégilgd %q{émgtﬁ’%@y ag%%fgﬁgggéf’mp%’ :

cor r espovslu®gr performied nfantisity. VindeOcaze 8Rahuad 8électdntthelseleeie staecwRéther Vi deo
segnent . JUN 200 WO O /45391 PCT/ S(39100142 54, 83. ~ The m et hod' as

14
in cl air$gleated onymselested, geaybeseoatrotied by, dormxampieurighteclicking aidesentreme topop of

sorting | ' Ie g at,d eas her..vi deo segnent .
34, The Bene bkl GREIPANAD0 3P HG R 1y 8B Ag St ittt ikt e

t he st epsepinendtdri‘desetett sbghenstoptiod€o segnment and said at | east one ot her

vi deo segnent using sorting techniques including sort-by-val ue, ‘

sor t - by - Thépress of botoftiatia c6ntesliof s¢leotiondydiREdriphdT valueSs dedciiBed WithltbRFeics i cal
sorting. .85, The method as in claim83, wherein said step of grouping

further tofcflowehartinFigires. Fheprasgssdnye]ves iscaporating arereatingdeserpprsaadt at i ons

‘ 4 i . P ol ; I o
sing. a s hdosing 6P 00t fibh ediftof kool iR BiodSR pfbockSt intd ABF0GFIRENE
“wher ei n whicl goserarhowf thg desepiptey vhlnes trausliteintoiskdertiohdesisions afe theat defiriedgn a

t hrough sai ser_i.nterface means for ascyibing said first value to sai-d
vt CaeSth Padro oaift SepBe iRttt i dMaas Spigudtiegiers s pesent ittt n
after Vi fhdakaluenTRIeEdriplorxadthy MatlcRiY £808 AfdePPilue.: ARSthel HPiAPAIOR AS I N
claim83) wherein said step of creating said first descriptor and ascribing
sai d fi rEroximity Selestaplerwhare a segraent issslested if e valuawhridpsriptorglifieng feomia 1 r st
va'l ue t0pi%ah thrfdt vifue $§ 365 Y certain limit amount. A further typical rule is a Range Select

rule where a segment is selected if the value of a descriptor falls within a given range.

As in the case of segmentation, the selection mechanism may be made dependent on the
values of multiple descriptors by combining single descriptor rules with the Boolean
relationships AND, OR & NOT.

After defining the selection rules to apply to the segments, a segment is identified by the
system in a step 906 and tested in a step 908 if the descriptor value of the identified segment
meet the criteria according to the selection rules. Depending on whethér the descriptor of the
identified segment meets the criteria, the identified segment is marked “Selected” in a step
910 or “Unselected” in a step 912. The system then checks if the marked segment is the last
segment to be tested against the selection rules in a step 914, If there is another untested

- segment the system identifies this segment in a step 916 and loops back to step 908

thereafter.

To perform automatic selection, the system may use not oﬁly scalar descriptors; but also more

complex descriptors such as vectors, matrices and strings.

Sequencing



88. The nethod as in claim87, wherein said step of creating said first
descriptor and ascribing said first value thereto includes the step of
'manual |y assigning said first val ue having semantic power to said first
descri ptor. 1 4 JUN 200 WO 01/45391 PCTI S~99/00142 55 89. 9 4~Jun %
riiethod as in claim88, wherein said step of creating said first

descri ptor. [ i ncludes the step of automatically extr | east
one ot her ‘gélsb(‘:}r“g’gior corresponding to said first video seg%@ﬁsag?@lggi d at
| east one ot hervideo segnent. 90. A conputer program product for describing
vi deo segnents, including: a conputer usﬁpl e nmedi um havi ng conput er-

[

readabl'e program code' means enbodi ed. sai d nmedi um for descri bing video
- segnent sThesssquencingpfunctionpis ag impontans ot of v system acsardingto anyamaief thepr ogr am

code neans, for creating a. first descriptor. and ascribing a,f.irst yvalue
thereto ?'%denﬁlﬁ? Pgéﬁdﬁ}fﬁ _ nv?‘o%@“?&%ﬁ?ﬁﬂ?’fceésoﬁﬁﬁf% °E%°§g‘h°8fsén;§‘?8§&é‘ﬁ1 code
means f aRd&y preghdtibnS A tchnlitingd, the deRnEQEPRNEdeY prididttioh easdistoarthesbtasf Vi deo
segnment according to values of at |east oiie other descriptor corresponding

to sai d. selectsd sogments i thesnirenirrequenice. dhe purzent sesyencs in e fflerds vdigftent ; and

ot adeBRene apbedy Bk RtE {EB0 il S PARAR 26k i e Soaiel = @

91. The wWiRidwe106in Figurel!lal m 90, further including conputer -readabl e program
code neans for selecting said at |east one other descriptor. 92. The

product @gubfifg ﬁtﬂag*g% Jpert'\sﬁﬁé@&xnoﬁaﬁ&ng QBIIHERE t6 8adABloP vRILEOs b foAried Means

for 8groupi ng .incl Udes conputer readabl e . program code neans fox conpari ng

sai d valmamually. In thecdse obmanun] eiruencisgthperser way be dpteneingd by an opergtion r st

vi deo se n nd. saj l, f | ; ~~ WO
01 4530 U0 it 4REirE sl lprif lenfifs, Wb Shanfpi6Ay ARNIRY tho odrethediibfa - B
sai d'  cosepuhent colwad abtie Grid Window 202 of Bignee ftoand dragging the column horizontally

to another location, manual sequencing is performed.

The process of automatic control of sequencing by descriptor value is described with
réfe:encé to a flowchart in Figure 10. The process involves incorporating or creating
descriptors and éhoosing' one or more descriptors to coritrol the sequencing process in a step
950. Rules which govern how the descriptor values translate into a sequencing decisior are
defined in a step 952. A typical rule is a Sort-by-Value rule where segments are sorted |
according to the value of a descriptor, f01" example from lowest to highest value or vice versa.
Another typ'ica_l rule is a Sort-by-Distance rule where segments are sorted according to-how
mﬁch a deéci‘iptor value differs from a given target value, for example the simple numeric |
difference or a Euclidean distance. This rule is particularly powerful as the rule may be used
to sort segments according to the segments’ similarity to a target segment.

Like the segmentation and sglectioﬂ functions, the sequencing function may be made
dependent on the values of multiple descriptors. The multiple descriptors sequencing

function may be performed by combining the descriptors in fonhulaic/algorithmic ways
described hereinbefore. The sequencing mechanism may also involve a hierarchical sort in.
which the sequencing is first determined by the value of one descriptor, but relies on other
descriptors when the first descriptor has the same value for many segments. This is

analogous to the process of sorting words alphabetically where words are sorted based on the .
first letter, then within that the words are sorted based on the second letter, and so on.



groupi ng further includes conputer readabl e program code neans for sorting
said first video segnent and said at | east one other video segnent. 94. The
product as in claim93, wherein said conputer readabl e program code neans
for grouping further includes conmputer readable program code neans for
sorting said first video segment and said at |east one othen {vyue@gegnent
usi ng sorting techniques including sort-by value, sort-by-distance,

f or mul ai ¢ ‘@9%! /#%§! al.gorithmic sorting, or hierarchical soPETHG/eH42 The
product as in claim 93, wherein said conputer. readabl e program code neans

-for -groupi ng- further includes conputer readable programcode neans for
provi di ng visual inspection of represent%?t lons ~of said first video segrrent

and sai detseyemsingank iothearusvd thestabligrmnordesiongllaclested segrbents mcestép9shg a’
di splay.. 96. The product as in claim95 wherein said co ute readabl e
pr ogr amlnét?ae"'a'ge%@sla;nt@m&amsajma&ﬁdtlﬁébls PFfter tRRrOdueERANRUPYVIdES: yat i ng
throughdﬁ g I nterface conputer readabl e program code neans for
ascri bi ng sal flrst value to said first descrlptor corresponding to said

at | east h 0 n [ V] e

ot coe RN koG QoL Al b nck PRESENBF BB Bt

r eadabl enm@gﬂ@némdssaﬁl;ﬁom&sas‘@et&geﬁétﬁa@aslaisdiﬂgisrst descri ptor and
ascribing said first value thereto includes conmputer readabl e program code

nmeans forhermahﬁzyn@%fuﬁ%mh&%féﬂrbfe dy/ﬁﬁﬁl&néﬁeé akiflg hichbmpude sath B @6 98.
The product as in claim97, wherein said conputer readabl e program code

means f dienenabRRIPASe eomnputen shownds Figupe bt bypartiadan therfunationalityior proogssing:

t her et oy /00142
57" pr ogririie St SETRARE bl TRARE o Fhutts 10 1690 ety S stiiRE
semant i’ ofpeotipute psegramf ex&uhmge&cﬁmmbmputer ThHe systéﬂﬂand)mthodtfomdem claim
98, wherein said cogputer Jeadaple, p m.code -means ating said
first dd’srﬁ‘ﬁ]‘}%f’&af% chedhy SR tioRs i e Paffwans hat afc eRREOR I ﬁ%%mg‘f}ﬁﬁ)ut er
readabl erpyQana mayse i gﬁ: nfeQas 3Hé foﬁbf&ﬁb&‘neﬁf&mgicmﬁnﬁéﬂﬂ pRécesgast one
ot her descriptor cofresponding to said first video segment and.said at

| east orstepst Hemodilddoa ey ofatomputerprograi that wsusdlperiaer s particular fagetion
A{Yr.

. Ae. AS A%ﬁﬂ?@dz{“l\%f Spasdsseribedin e foregoingza fiodule can skso ‘§9“ peckpess aF. A
AE . A A fahctidnal hardware umt fox_' use with other components or modules.

In particular, the soﬁwére may be storedin a computer readable medium, including the

stofage devices déscn'bed below. The software is preferably loaded into the computer from

the computer readabie medium and then carried out by the computer. A computer program
product includes a computer readable me'di..u{n having such software or a compiter program
recorded on it that can be carried out by a computer. The use of the computer program

product in the computer preferably effects an advantageous apparatus for providing a low

data transmission rate and intelligible speech communication in accordance with the

embodiments of the invention.

The system 28 is simply provided for illustrative purposes and other configurations can be
employed without departing from the scope and spirit of the invention. Computers with
which the embodiment can be practiced include IBM-PC/ATs or compatibles, one of the
Macintosh (TM) family of PCs, Sun Sparcstation (TM), a workstation or the like. The
foregoing is me;ely exemplary of the types of computers with whiéh the embodiments of the
invention may be practiced. Typically, the processes of the embodiments, described .
hereinafier, are resident as software or a program recorded on a hard disk drive (generally

depicted as block 29 in Figure 11) as the computer readable medium, and read and controlled
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CLAIMS
1. A system for processingl'vid_eo segments, said system including:

means for creating a descriptor and ascribing at least one value thereto fora

correspondmg video segment and

means for assembling an output video productxon from at least two video segments,
including means for selecting said at least two v1dco segments according to values of at least
one descriptor corresponding to said at least two video segments and means for sequencing
said at least two video segments according to values of at least one descriptor corresponding

to said at least two video segments.

2. The system as in claim 1, further mcludmg means for displaying at least one grid,
each of said at least one grid having as references representanons of sa1d at least two video
segments for a first axis and said at least one descriptor correspondmg to said at least two
video segments for a second axis, wherein each cell in said at least one grid displays a '
representation of at least one value ascribed to one of said at least one descriptors

corresponding to one of said at least two video segments. -

3.  The system as in claim 2, wherein said at least one grid includes a plurality of rows,

said plurality'of rows including:
a row visnally representing said at least two video segments;.
a row visually representing audio content of said at least two video segments; and

a row providing time-series graphical representatiens of a plurality of values of a

descriptor corresponding to one of said at least two video segments,



U 10 U.$10% U& ()-M *"10% U& ()-F(10% U& ()-!$$109%A1& () -
AUdE] _@L0% *#10% 0& ()- 3(10% 0& ()-L#10% 0& ()-:10% 0& ()-1 #10% & ()-
LM 10% 0& () - >?@Mhnb@09% ! ! &F
"109658& () - z" F109%5& () - 3310%& ()-"109%& ()- 10' 0 10' 0 10" 0&siE4 LR B () - m
1 ##dEb@L0% ! @ s! 109%6& () -

" 10958 () - WEHAANE () - F&lO%S& ()- &Y@10%& () - &@1096& () - § Egﬁ}sﬁyﬁ(\/ﬁ~§$%%~
_@0% SHLO%H ()- L10%H ()- "10%% ()- !'110%4H& ()-z 105 1
105, * 1 10%68& () - ZC% Y96F8,_8RAE~_@L0% #10%&! () - & 1098 () - " 10%& () -
@O0%H& ()-"10%4& ()- @O0%& ()-& :'"' (z(LJE~ @L0% 9+#10%4& ()- &) "10%4& () -

&Y' #10% () - NEY' #1067 () - M&%/ 10948 (%1 1% () -

(2)K)))))) xrierendhetonmere pxtentef cpohpfigid at leatiies yideo segments is indicated in
92#109 / 10%4&

D)) er, aehpiadpli ctteye Yy#mé?() 51006 ()-

4, The system as in claim 3, wherein said at léast one grid further includes first and
second grid, wherein when a video material is input into said system, said first grid represents
said input video material in substantially an original state and second grid represents said
6utput video production, and a change to said ﬁrst grid causes a corresponding change to said
second grid.

5. The system as in claim 1, further including means for creating transitions between
video segments. |

6. “The system as in claim 5, wherein said means for creating transitions includes means

for creating video dissolves or audio cross fades between video segments.

7. The system as in claim 1, wherein said means for creating a descnptor includes means
for importing a descriptor and at least one value ascribed thereto created pnor to importation
into said system '

8. The system as in claim 1, wherein said means for creating a descriptor includes means
for extracting a value for a descriptor corresponding to a video segment by applying signal

analysis of video or audio content to said video segment.

9. The system as in claim 1, wherein said means for creating a descriptor includes means

_ for creating a value for a descriptor corresponding to one of said at least two video segments
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by assigning an ordinal numbet in accordance with position thereof in said at least two video

segments.

10. The system as in claim 1, wherein said means for ascribing at least one value to a

descriptor includes a formula or”algorithm having a reference to at least one other descriptor.

11.  The system as in claim 1, further including means for segmenting video material input

into said system into video segments, said means including:

means for idehtifying’ at least one temporal region m said input video material and

representing said region as a video segment;

means for choosing at least one descriptor whereon said identifying means is based; .

and

" means for defining at least one segmentation rule goveming said identifying means.

v

12.  The system as in claim 11, wherein said means for segmenting includes means for re-

segmenting a first set of video segments into a second set of video segments.

13.  The system as in claim 12, wherein said means for segmenting further includes means
for deriving a value for a descriptor corresponding to each of said second set of video
segments by selectively copying or combining values of said descriptor corresponding to sald
first set of video segments.
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identifying and representing a dlfferent set of video segments for each of said at least one
descriptor..

15.  The system as in claim 1, further including means for segmenting a video material
input into said system into video segments by enabling definition or adjustment of start and
end times of a video segment by direct user manipulation.

16. The system as in claim 1, further mcludmg means for deriving a smgle value from a
plurality of temporally successive values ofa descriptor corresponding to one of said at least
two video segments. '

_17. The system as in claim 1, ﬁ.uther including means for subd1v1dmg a single video
segment into a plurality of v1deo segments, wherein a value of a descriptor corresponding to
said single video segment is copled toa descx_jlptor corresponding to said plurality of video

. segments by progressive decomposition. _ . |

18.  The system as in claim 1, furthcr including means for merging a plurality of video .
segments by aggregatmg ‘'said plurality of video segments into a single video segment,
wherem a value of a descriptor corresponding to said single video segment is derived from

values of a descnptor corresponding to said plurality of segments.

19.  The system as in claim-1, further including mean‘s.for providing playback of said

output video production.
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segments according to whether values of said at least one descriptor lie substantially within a

range of target values.

21.  The system as in claim 1, wherein said selecting means further includes means for

~ manually selecting said at least two video segments by direct user manipulation.

22.  The system as in claim 1, wherein said sequencing means orders said at least two
video segments according to the difference between values of said at least one descriptor and

a target value.

23.  The system as in claim 1, wﬁergin sgici sequencing means further includes means for

manually sequencing said at least two video segmeﬁts 'by direct user manipulation.

24. A method for processing video segments, said method including the steps of:

‘ creating a descriptor and ascribing at least one value thereto for a corresponding video

segment; and

assembling an output video production from at least two video segments, said

assembling step including the steps of

selecting said at least two video segments according to values of at least one

descriptor corresponding to said at least two video segments, and

sequencing said at least two video segmients according to values of at least one

descriptor corresponding to said at least two video segments.
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each of said at least one grid having as references represéntations of said at least two video -
seghients for a first axis and said at least one descriptor ¢orresponding to. said at least two
video segments for a second axis, wherein each cell in said at least one grid dispiays a
representation of at least one value ascribed to one of said at least one descriptors

corresponding to one of said at least two video segments.

26.  The method as in claim 25, wherein said step of displaying said at least one grid
' includes the step of displaying a plurality of rows, said plurality of rows including:

a row visually répresenﬁng said at least two video segments;
- arow visually representing audio content of said at least two video segments; and

a row providing time-series graphical representations of a plurahty of values of a

descriptor corresponding to one of said at least two video segments, )

wherein the temporal extent of each of said at least two video segments is indicated in o
one of said plurality of rows,

217. Tﬁc method as in claim 26, wherein said step of displaying said at least one grid
includes the step of displaying first and second grids, wherein when an input video material is
provided, said first grid represents said input video material in substantially an original state

* and second grid represents said output video production, and a change to said first grid causes
a corresponding change to said second grid. |

28.  The method as in claim 24, further including the step of creating transitions between
video segments.
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-'?.9. The method as in-claini 28 ‘wherein said step of creating trzmsmons includes the step

of creating video dissolves or audio.cross fades between vx_deo segments.

30.  Themethod as in claim 24, wherein said step of creating a descriptor includes the step
of importing a descriptor and at least one value ascribed thereto created prior to importation

into said system.

31. The method as in claim 24, wherein said step of creatmg a descriptor includes the step
of extracting a value fora descnptor correspondmg to a video segment by applymg s1gna1

analysis of video or audio content to said video segment

32. The method as in claim 24, wherein sa1d step of creating a descriptor mcludes the step
of creatmg a value for a descriptor correspondmg to one of said at least two video segments
by assigning an ordinal number in accordance with position thereof in sald at least two video
segments.

33.  The method as in claim 24, wherein said step of ascribing at least one value to a
~-descriptor includes the step of ascribing said at least one value to said descriptor by using a

formula or algorithm having a reference to at least one other descriptor.

34.  The method as in claim 24, further .includ'ing the step of segmenting an input video

material into video segments, said step including the steps of

identifying at least one temporal region in said input video material and representing’

said region as a video segment,
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choosing at least one desctiptor whereon said identifying means is based, and

defining at least one segmentation ruje goveming said identifying means.

35. The method as in claim 34, wherein said step of seginenﬁng includes the step of re-

éegmenting a first set of video segments into a second set of video scgménts.

36.  Themethod as in claim 35, wherein said step of segmenting further includes step of
deriving a value fora descriptof corresponding to each of said second set of vidéo segments
by selectively copying or combining values of said descriptor corresponding to said first set

of video segments.

37, The method as in cla1m 34, wherein said step of scgmcntmg ‘includes the step of
ldentlfylng and representmg a dlfferent set of video segments for each of said at least one

descriptor.

38. " The method as in claim 24, further including the step of segmenting an input video
material into video segments by enabling definition or adjustment of start and end times of 2

video segment by direct user nianipuiation.

39.  The method as in claim 24, further including the step of deriving a single value from a
plurality of temporally successive values of a descriptor corresponding to one of said at least

two video segments.
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segment into a plurality of video segments, wherein a value of a descriptor corresponding to
said single video segment is copied a descriptor corresponding to said plurality of video

segments by progressive decomppéition.

41.  The method as in claim 24, further including the step of merging & plurality of video
segmeﬁts by aggregating said pluralify of video segments into a single video segnient,
wherein a value of a descriptor corresponding to said siﬁgle video segment is derived from

~ values of a descriptor corresponding to said plurality of segments, -

42, " The method as in claim 24, further including the step of playing back said output
video production. -

43.  The method as in claim 24, wherein said selecting étep includes the step of selecting --
said at least two video segments according to whether values of said at least one descriptor lie

substantially within a range of target values,

44,  The method as in claim 24, wherein said selecting stelp includes the step of manually

selécﬁng said at least two video segments by direct user manipulation.

45.  The method as in claim 24, wherein said scquenciilg step includes the step of ordering
said at least two video segments according to the difference between values of said at least

one descriptor and a target value.
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‘46,  The method as in cla1m 24, wherein said sequencing step further mcludes the step of

manually sequencmg said at least two v1deo segtnents by direct user mampulatlon

47. A computer program product for processing video segments, including:

~acomputer usable medium having computer readable program code means embodied
in said inedium_ for processing video segments, said computer prégram product having:

computer readable program code means for creating a descriptor and ascnbmg at least

one value thereto for a corresponding video segment; and

~ computer readable program code means for assembling an output video production

from at least two video segments, including

computer readable program code means for selecting said at least two video
segments according to values of at least one descriptor corresponding to said at least

two video ségments, and

computér readable program code means for sequencing said at least two video
segments according to values of at least one descriptor corresponding to said at least

two video segments.

48. The product as in claim 47,‘ further iﬂcluding computer readable program code means
for displaying at least one grid, each of said at least one grid having as references
representations of said at least two video segxﬁents for a first axis and said at least one
descriptor corresponding to said at least two video segments for a second axis, wherein each
cell in said at least one grid displays a représentation of at least one value ascribed to one of

said at least one descriptors corresponding to one of said at least two video segments.
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49, . The product as in claim 47, wherem said computer readable program code means for

display saxd at-least one gnd includes computer readable program code means for displaying |

a plurahty of rows, said plurality of rows including:

. arow visually representing said at least two video segments;

wd

arow visually representing audio content of said at least two video segments; and

arow prov1dmg time-series graphical representations of a plurality of values of a

descnptor correspondmg to one of said at least two video segments,

wherein the temporal extent of each of said at least two video segments is indicated in

one of said plurality of rows.

'50.  The product as in claim 49, wherein said cqmputér readable program code means for

.. displaying said at least one grid further ihclud_es computer readable program bode means fof
-displaying first and'second grids, wherein when an input video materia,l is provided, said first
grid represents said input video material in substantially an original state and second grid '
represqnts said output video production, and a change to said first grid causes a

corresponding change to said second grid.

51.  The product as in claim 47, further including computer readable program code means

for creating transitions between video segments.

52. “The product as in claim 51, wherein said computer readable program code means for
creating transitions includes computer readable program code means for creating video

dissolves or audio cross fades between video segments..
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53. ° The product as in claim 47, wherein said computer readable program code means for
creating a descriptor includes computer readable program code means for iinporting a.
descriptor and at least one value ascribed thereto created prior to importation into said

system.

54. The product as in claim 47, wherein said computer readable proéram code means for
creating a descriptor inciudes bomputer readable program code means for extracting a value
for a descriptor corresponding to a videa segment by applying signal analysis of video or
audio content to said video segment.

55.  The product as in claim 47, wherein said computer readable program code means for
creating a descriptor includes computer readable program code means for creating a value for
“a-descriptor corresponding to one of said at least two video segments by assigning an ordinal

number in accordance with position thereof in said at least two video segments.

56.  The product as in claim 47, wherein said computer readable program code means: for
ascribing at least one value to a descriptor includes computer readable program code means .
for ascribing said at least one value to said descriptor using a formula or algorithm héving a

reference to at least one other descriptor.

57.  The product as in claim 47, further including computer readable program code means
| fo; segmenting an input video material into video segments, said computer readable program

code means including:

computer readable program code means for identifying at least one temporal region in

said input video material and representing said region as a video segment;

computer readable program code means for choosing at least one descriptor whereon,

said identifying means is based; and
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govenﬁ.ng. said identifying means.

58.  The product asin claim 57, wherein said computer readable program code means for
segmenting includes computer readable program code means for re-segmenting a first set of

video segments into a second set of video segments,

59. . The product as in claim 58, whérein said computer readable program code means for
segmenting further includes computer readable program code means for deriving a value for
a descriptor corresponding to each of said second set of video segments by selectively
copying or combining values of said descriptor corresponding to said first set of video
segments.,

60.  The product.as in claim 47, wherein said computer readable program code means for
segmenting includes computer readable program code means for identifying and representing

- a different set of video segments for each of said at least one descriptor.

61.  The product as in claim 57, further inéluding’ computer readable program code means
for segmenting an input video material into video segments by enabling definition o6r

adjustment of start and end times of a video segmént by direct user manipulation.

62. The i)roduct as in claim 47, further including computer readable program code means
for deriving a single value from a plurality of temporally successive values of a descriptor

corresponding to one of said at least two video segments.
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for subdividing a single video segment into a plurality of video segments, w_h_erem avalue of
a descriptor corresponding to said single video segment is copied to a descriptor

corresponding to said plurality of video segments by progressive decomposition.

64.  The product as in claim 47, further mcludmg computer readable program code means
for mergmg a plurality of video segments by aggregating said plurahty of video segments
into a single video segment, wherein a value of a descriptor corresponding to said single
video segment is derived from values of a descriptor corresponding to said plurality of
segments. |

65.  The product as in claim 47, further including computer reé.dable program code means
for providing playback of said output video production.

66. - The product as in claim 47, wherein said computer readable program code means for
selecting said at least two v1deo, segments according to values of at least one descnptor
corresponding to said at least two video segments include computer readable program code
means for selecting said at least two video segments according to whether values of said at
least one descriptor lie substantially within a range of target value,

67.  The product as in claim 47, wherein said computer readable program code means for
selecting said at least two video segments according to values of at least one descriptor
corresponding to said at least two video segments includes computer readable program code

means for manually selecting said at least two video segments by direct user manipulation,
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68 The product as in clalm 47, wherein said computer readable program code means for -
sequencmg said at least two video segments according to values of at least one descriptor
'c'orrespopding to said at least two video segments includes computer readable program code
means for ordering said at least two video segments according to the difference between

values of said at least one descriptor and a target value.

69.  The method as in claim 47, wherein said comphter readable program code means for
sequencing said at least two video segments according to values of at least one descriptor
corresponding to said at least two video segments means includes computer readable program
code means for manually sequencing said at least two video segments by direct user
‘manipulation, ' |

70. A system for describing video segments, said system including:

_ means for creatmg a first descriptor and ascribing a first value thereto fora
correspondmg video segment ' '

- means for grouping said first video segment with at least.one other video segment
according to values of at least one other descriptor corresponding to said first video segment
and said at least one other video segment; and

means for ascribing said first value to said first descriptor corresponding to said at

least one other video segment.

71.  The system as in clalm 70, further including means for selecting said at least one other

descriptor.
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0S#10% 22( \‘ﬁ/gﬂ'g )ﬁﬁlguw aim Ade f‘ »&l)lir;m said mégns for groupmg includes means for
comparing said values of at least one other descnptor corresponding to said first video
segment and said at least one other video segment. -

73.  The system as in claim 72, wherein said means for grouping further includes means

for sorting said first video segment and said at least one other video segment.

74, The system as in claim 73, wherein said means for grouping further includes means
fbr sorting said first video segment and said at least one other video segment using sorting
techniques including sort-by-value, sort-by-dlstance, formulalc sorting, algorithmic sorting,
or lnerarchxcal sortmg

75.  The system as in claim 73, wherein said means for grouping further includes means
* for providing visual inspection of representations of said first video segment and said at least

one.other video segment using a user interface having a display.

76.  The system as in claim 75, wherein said means for grouping further includes means
for actuating through said user interface means for ascribing said first value to said first:
descriptor corresponding to said at least one other video segment aftcr visual inspection of

said representations.

77. The system as in claim 73, wherein said means for creating said first descriptor and
ascribing said first value thereto includes means for manually assigning said first value to
said first descriptor.
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78. - The system as in claim 77, wherein said means for creating sald first descnptor and

ascnbmg said first value thereto includes means for manually assigning said first value

. having semantic power to said first descriptor.

79.  The syst&n as in claim 78, wherein said at least one other descriptor corresponding to

said first video segment and said at least one other video segment is automatically extracted.

80. A method for describing video segments, said method including the steps of:

creating a first descriptor and ascribing a first value thereto for a corresponding video
segment;

grduping said first video segment with at least one other video segment according to
‘values of at least one other descriptor corresponding to said first video segment and said at

" least one other video segment; and’

ascribing said first value to said first descriptor corresponding to said at least one

other video segment.

81.  The method as in claim 80, further including the step of selecting said at least one
other descriptor.

82.  The method as in claim 81, wherein said step of grouping includes the step of -
comparing said values of at least one other descnptor correspondmg to said first v1deo

segment and said at least one other video segment.
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sortmg sald first wdeo segment and sa1d at least one other video segment.

84.  The method as in claim 83, wherein said of grouping further includes the step of
sorting said first vided segment and said at least one other video segment using sortlfng.
techniques including sort-by-value, sort-by-distance, formulaic sorting, algorithmic.sorting,
or hiérarchipal sorting. ' '

8s. Ihé' method as in claim 83, wherein said step of 'groui)ing further includes the step of
providing visual inspection of representations of said first video segmerit and said at least one

other video segment using a user interface having a display.

86.  The method as in claim 85, wherein said step of grouping further includes. the step of
actuating through said user interface means for ascribing said first value to said first
descnptor correspondmg to said at least one other video segment after v1sua1 inspection of

said representatlons

‘87.  The method as in claim 83, wherein said step of creating said first descriptor and
ascribing said first value thereto includes the step of manually assigning said first value to
said first descriptor.

88.  The method as in claim 87, wherein said step of creating said first descriptor and
ascribing said first value thereto inclides the step of manually assigning said first value

having semantic power to said first descriptor.
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89." The tethod as in claim 88, wherein said step of creating said first descriptor further
includes the step of automatically extracting at least one other descriptor corresponding to
said first videéo segment and said at least one other video segment. '

90. A computer program product for describing video segments, including:

‘a computer usable medium having computer readable program code means embodied
in said medium for 'deécﬁbing video segments, said computer program product having:

computcr readable program code means for creating a first descnptor and ascnbmg a
first value thereto for a corresponding video segment

- computer readable program code means for grouping said first video segment with at
least one other video segment according to values of at least otie other descriptor

cprrespohding to said first video segment and said at least one other video segment; and

computer readable program code means for ascribing said first value to said first

. descriptor corresponding to said at least one other video segment.

9. The product as in claim 90, further including computer readable program code means

for selecting said at least one other descriptor.

92.  The product as in claim 91, wherem said computer readable program code means for
8 groupmg includes computer readable program code means for comparmg sald values of at
least one other descriptor corresponding to said ﬁrst video segment and sa1d at least one other
video segment,
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93.. The'product as in ¢laim 92, wherein said computer readable program code means for
grouping further includes computer readable program code means for éorting said first video
segment and said at least one other video segment.

94,  The pfoduct as in claim 93, wherein said computer readable brogram code means for

grouping further inc.ludes'computer reddable_: program code means for sorting said first video

segment and said at least one other video segment using soxjting teéhniques including sort-by-
value, sort-by-distance, formulaic sorting, al_god'thmic sdrting, or hiefarchical sorting. |

95.  The product as in claim 93, wherein said computer readable program code means for
grouping further includes computer readable program code means for providing visual
inspection of representations of said first video segment and said at least one other video

segment using a user interface having a display.

96.  -The product as in claim 95, wherein said computer readable program code means for
grouping further includes.means for actuating through said user interface computer readable
program code means for ascribing said first value to said first descriptor corresponding to

said at least one other video segment after visual inspection of said representations.

97. The product as in claim 93, wherein said computer readable program code means for
creating said first descriptor and ascribing said first value thereto includes computer readable

program code means for manually assigning said first value to said first descriptor.

98.  The product as in claim 97, wherein said computer readable prégram code means for

creating said first descriptor and ascribing said first value thereto includes computer readable
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99.  The product as in claim 98, wherein said computer readable program code means for

creating said first descriptor and ascribing said first value thereto includes computer readable
program code means for automatically extracting said at least one other descriptor

corresponding to said first video segment and said at least one other video segment.



