WO 2008/008043 PCTISG20071000203 1 Creating a new music video

by intercutting user-supplied visual data with a pre-existing music video
Fielghabdhadmsention The invention relates generally to comptesc2007/000203
generation of data productions. In particular, the invention relates to
automated editing of pre-existing music video by intercutting

user-supplied visual data (i.e. video or image data). Background of the
invention Today, media formats used by consumers are primarily digital,
whether video, still images, or music. The decreasing cost of computing
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Casual User- generated video production s Of particular refevance 1o this
invention. The main attraction Efu8éisgdhara#dMEg80 productions is that
they feature the users own content. People are naturally interested in
watchinigldefdhe indertidmbw people they know personally, or shot in places
and at events to which they have been. Even with the rise in casual video -
production, however, there is still strong demand for professionally-edited
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according to the American Heritage Dictionary (online edition). WO
2008/008043 PCT/SGZOO?/OOOZOS 2 Music videos are highly
entertBagkgrenndief he mveMipmusic, popularity of the

Today, media formats used by consumers are primarily digitai, whether video,
still images, or music. The decreasing cost of computing resources has
resulted in emerging markets of casual media production. Casual user-
generated video production is of particular relevance to this invention.

The main attraction of user-generated video productions is that they feature
the user's own content. People are naturally interested in watching videos
that show people they know personally, or shot in places and at evenis to
which they have been. '

Even with the rise in casual video production, however, there is still strong

demand for professionaliy-edited video, such as that shown on television.

Music videos are one popular form of professionally-edited video content. A
music video is “a filmed or videotaped rendition of a recorded song, often
portraying musicians performing the song or including visual images
interpreting the iyrics”, accordmg to the American Heritage Dictionary (online
edition).



artists, and great production quality. One key aspect of the production
process is that visual elements are synchronized to the music - transitions,
effeeiap@mdseiscourse the footage itself (lip movements synchoarsizeeh 1000203
the singing, dancing timed to the music's beat). Some casual video
producers emulate some of the techniques used in professionally-edited
music videos. To provide continuity and 6 set the mood for their
productions, many casual video producers use popular music recordings
as audio background, and attempt to synchronize transitions & effects in
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rise of the "video mashup'". A "videq. mashup" is a video, production.
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mashups using conventional video editing tools requires considerable
talentsé?ﬁjf'%ﬂg?ﬂcﬂ‘ﬁﬂmﬁ%%?‘ﬁﬂ@fﬁﬁﬁ§ﬁ§t}e tried to address the
problem of casual video production using computer based automatic
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Us20 seggrd{ 5&%’?& ;I'\lllérﬁgo%te%k Mg gfée%ﬂh%e%%’é%er%ashup”. A “video

‘ mashup” is a video production combining parts of various often unrelated
videos to make entirely new productions.

Video mashups often use a pre-existing music video as a foundation, and
“intercut” additional video material into it.  Creating video mashups using

conventional video editing tools requires considerable talent and effort.

A number of inventions have tried to address the problem of casual video

preduction using computer based automatic methods.

Some inventions in the prior art focus on using a "template” to determine the
-structure and composition of the output production. The patent WO0039997
{Dekel Eian, Earthnoise Inc.) describes a method for automaticaliy or semi-
~ automatically creating "video movies” from “templates” that describe a
-temporal hierarchy for creating the movie. Slots in the template have
associaied keywords and material to fill in the slots is obtained by looking up
the keywords in a video database.



a method and a user interface that presents "themed templates" with
annotated slots that guide the user as to what kind of material would suit
thewslat@puspose. For example, a birthday template might hewessiotsign2os
party preparation, visitors, a shot of the cake and candles, blowing out the
candles, and party wrap up. The user shoots video or pictures to fill these
slots and the invention combines the usefs visual data with graphics,
sound effects and such elements specified in the template and creates

the output production. Systems that simplify editing using templates
typically have the characteristics of the inventions discussed above. The
patent UUS6,243,087 Eg\%?[k Davis et al, Interval Research Corp.) is about
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creati medi roduction from input media including video,. . ..
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derive chtBeteRfsa dexissaboMsich describe the input media and

which are derived from the input media. The style of éditing is controlled
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PCT/SEegRRd4AePA8Rvork” (FDN) that describes relationships between portions of
input and output media. The input media is “parsed” to generate a content
representation. An FDN is established that incorporates input media, content
representations and other functions. The FDN is then executed fo create the
output production. In this case, the FDN is considered to be equivalent to a-
template, but the sense in which “template” is used in the two inventions“
above is more static than an FDN.

The patent GB2380599 (Kellock Peter Rowan, muvee Technologies Pte. Ltd.)
is about automatically or semi-automatically creating an output media
production from input media including video, pictures and music. The input
media is annotated by, or analyzed to derive, a set of media descriptors which
describe the input media and which are derived from the input media. The
style of editing is controlled using style data which is typically specified by the
user. The style data and the descriptors are then used to generate a set of

~ operations on the input data, which when carried out result in the output



4 production. This step incorporates techniques that can be taken as
capturing a human music video editor's sensibilities - resulting in a
pradbictisosdaere the editing, effects and transitions are timedtea@manmatos
music track. Since no significant constraints are placed on the input

media and most of the tedious operations are automated by computer
means, it presents a least effort path for the average camcorder/camera
user to create an enjoyable stylish production. The commercial product

by muvee Technologies named muvee autoProducerTM is based on the
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invent@fah R epoSiBRE5 AN 38 FAMENERIAD create their own video

mashups - or "personalized music videos" - with far less effort than if they

were t@ Hse & rb\f‘?ﬁ'g%%ln iilgl'go editin_g to_ols. Note that the present

mventm‘r@i‘&%@m@‘&‘m‘n‘g‘new music videos based on a pre-existing

music video composition. The user's own video and pictures when used

in comtriagiesenihviitiorenmdaingduideieidanmessiiagaidhes, systems
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in general terms, the invention proposes that a pre-existing music videc
(which may be a professionally-created music video) is intercut with a user's
own additional visual data (pictures or video). In a first phase, a plurality of
temporat sections are defined in a pre—existing music video. In a second
phase, which may be performed by a non-professional end-user, video media
specified by the end-user are intercut with the pre-existing music video
according to the temporal sections

Preferred embodiments of the invention make it possible for video enthusiasts
{0 create their own video mashups — or “personalized music videos” - with far
less effort than if they were to use conventional video editing tools.

Note that the present invention relates fo creating new music videos based on
a pre~existing music video composition. The user's own video and pictures
when used in combination with the pre-existing music video according to the

methods laid out in this document, may result in & productidn that gives the



5 illusion that the user's material has been an integral part of the process
of creating the original work. The term "intercutting" is used to describe
thevseidhs@osmdzination process. Combining the user's video archkpictureso203
with an existing music video requires new methods that crucially
differentiate the present invention from the others referenced above. Prior
art techniques which use "templates” (W(§0039997, US2005084232A1)
provide no methods to automatically create output with the music track of
an input music video and where the user's material is combined with the
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necesemtengtied messnto which user's media are placed. Further, a
template completely specifies the structure and style of the output,

Where(?s glﬁéﬁ)reﬁ%nt inyentjon provides methods that may result in .
significAMPUHILHSHESET & YR HRICIYFRS iR BP GXIEpeesisufivRagRauires
video zatinecthinde thyah gretiaitt uifcoé titate uheuirdseetdfosnibe fsaseRtothers
inventj ' I I 3 requir S,

ditore e e W S Ra e, (i fessr

latter H2E AP BREASRIM IR S BAMAS SrsdRrBHioamtinalk tletn pariBtar
any inthetrricinithek afausediimtsi eidpobpeodtetohanddhe matsiaitrack

to whigh those parti f vl .SVF nized in_the input video, . ..
Rega%lgia]g U_S6‘§£%g)%g7?’t g*%@ﬁ#gﬁé%?ﬁégéﬁ&aeﬁ%\?@ﬁ |0%Réj§r}1( %@Ctens’t'cs
thought 1o XSyl Rat oM ik etisicayidepas el eharaatenation pbtagimy e
input Thesreisltanasdioacnmmiesine ioremerbasyCRTRYEN:basedHmethod
to ge 7 fram,a class of inputs is.in ral

oo el TR QU i (AT 858 PR AR et fer. 2

descrigpiate serrglaielhsneoies dhe structure and style of the output, whereas

the present invention provides methods that may result in significant

variations even given the constraint of uéing the input music video as the

underlying structure of the output. Therefore the present invention differs
~ significantly from those requiring templates.

One- key.difference between the present invention and GB2380599 is that the
Iatter has no provision for maintaining synchronization between portions of
any input video that are used in the output production and the music track to
which those portions of video were synchronized in the input video,

Regarding US6243087, the methods of the present invention can be thought
of as part of a "functional dependency network” incorporating the input music
video and user media. However, any computer based method to generate a
class of outputs from a class of inputs is in general equivalent to an FDN
description and is therefore too general a description. Such general FDNs can

also be found in other systems such as the “Max” graphical environment for



also be found in other systems such as the "Max" graphical environment
for WO 2008/008043 PCTISG2007/000203 6 music composition. In the
mavre spreifisigontext of using an input music video, the methogds@idheozos
present invention are novel compared to those described and claimed in
US6243087. Optionally, by making use of additional style data, the
appearance and feel of the pre-existing nfusic video can be dramatically
altered in various ways to create variant productions based on the same
material. The original work is thus personalized using. the users own

mediaag COgsotish 6 NOmBRs iU %g?&?ﬁﬁ?s 40 gr?sn?nstic video
invention, various terms or nomenclature used in the art'are 4&tined as '
followd™er MERAHS Ghis P Ry VRN RER:AIPYR! iEoTBBRTAIY, thosrydrspribed
sensegandciaiyedrirall8&B4308r production for which the audio part consists

of a piece of music, and in which the editing of visual data is

synchronized to that music. Typically, a music video is "a filmed or

videotptianNa o making dee Rfcrfditiera! sidn gar tiemppeasiciemand feel of
perforthinpréhexiting prusiclidingcdr iRl draseeediVeiRieiNg BedEGRays to

(from j ritage Dictignary). The term "pre-existing music )
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the infth§ RETFRIBEsE HSiRgdhtivReThevpleredistanyl chalsie ofidaden most
cases would be a professionally-produced music video. The term "new

music.!g{i)deo,;'cgg{&rs to the music video generated as a result of using the
meth in this patent. We also refer to this as the "output

production”. WO 2008/008043 PCT/SG2007/000203 7
For purposes of the present invention, various terms or nomenclature used in
the art are defined as follows:

The term "music video” is used herein in its common, everyday sense, namely
an audiovisual production for which the audio part consists of a piece of
music, and in which the editing of visual data is synchronized to that music.
Typically, a music video is “a fimed or videotaped rendition of a recorded
song, often portraying musicians performing the song or including visual
images interpreting the lyrics” (from American Heritage Dictionary).

The term “pre-existing music video”‘refers 1o a previously-created music video
which is used as one of the inputs to the present invention. The pre-existing

music video in most cases would be a professionally-produced music video.

The term “new music video” refers to the music video generated as a result of
using the methods described in this patent. We also refer fo this as the
“output production”.



The term "additional visual data" refers to pictures and/or video files

supplied to the system by the end-user. The term "input media" refers to
thesenting,emtiection of media files from which the output progactiamisneszes
created. This includes the pre-existing music video and the additional

visual data, supplied by the user. The term "temporal section” refers to a
particular portion of a video, defined by a fime range. A temporal section
typically has a duration that is greater than zero (i.e. its end time is

greater than its start time), and less than the duration of the video of

which itig gRAMadRBRA B8 LSS k@%&t&%ﬁ&ﬂ%&%&)&%ﬁ@&%{%& WilBpried
durations equal to the full duration of the video are valid, yet trivia

extrem3 BESYHRIS X 1RepsF41S8Ection typically has a duration that is

greater than zero (i.e. its end time is greater than its start time), and less
than"thﬁ'n,ﬂfgrﬂ{'%p% HREQVd e Gt Wil Liga B&f&cﬁé‘?o éﬁmdi[’?‘ﬁ%“ fom which
data" refers to the temporal boundaries (i.e. start and en Times ?_or one

or morBEHipYERredesinms isgieatern “Hivsinaluriesde sre-pefaling gnusic video
tempoeaicsthetiauitiotiz visest st gupplsie Moge desined during the
annotation phase, and for which at least one .type of modification has

been specified. The phrase "type of modification” refers to a particular way
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video &hththedasetmbichddaiamaristiampsre! veCliogO8bossatons equal to
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of video that is contiguous, . ,
ex'Ereme -exampglles. }§ temporal section typically has a duration that is greater
than zero (i.e. its end time is greater than its start time), and less than the

duration of the video of which it is a part.

The term “location data” refers to the temporal boundaries (i.e. start and end
times) for one or more temporal sections.

The term “modifiable section” refers to a temporal section in the pre-existing
music video defined during the annotation phase, and for which at least one
type of modification has been specified.

The phrase “type of modification” refers o a particular way in which a section
of video may be modified using additional visual data. The simplest
modification is replacement, i.e. a temporal section of the pre-existing music
video is replaced by additional visual data, however there are other types of
modification which use both pre-existing music video and the selected

additional visual data.



I.e. with no intervening transitions. The term "transition" refers to the
behaviour at the temporal boundary between successive segments in a

pregyiciignesdds instantaneous zero- duration transition from areasegm@nt2os
to another is known as a "cut". Transitions with non-zero duration, used

where successive segments have temporal overlap, include dissolves,
wipes, and numerous other transitions th&t are well-known to those
skilled in the art. The term "style" refers to a video editing style in the
sense used in muvee autoProducer and in UK Patent GB2380599, with

some %&e@ﬁi@%gmtswﬁe%%it&ﬁ&t}ﬁsttgséﬁméf%féﬂtlﬂ%%ﬁﬁgms,
that ma% be performed on the input media to create an output production,

and msy 28 RANIBYEADD ERNSHARSg music video (or a reference to it)

and annotation information for that pre-existing video. The term "style
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specif%axgﬂ%%%gﬁant npzl%}{oa&ua _m%iven instant in the ouﬁt%ut roduction as
well as the effects and transitions that Should be- qsed: The tarm enrts ave
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systenhathiehveipkysioally pepdsiaiedinges a0d also operating a
computer system remotely, e.g. by supplying commands over the internet.
For example, the computer system operated by an end-user may a server

system W &POEEYEIgeisssRTd (208100 GR0S irptop epneriUuspdianyuvee

respecisrenshosesndarPidPaHRSNESNEsadtRlih some extensions. The
style describes the the kinds of editing operations that may be performed on
the input media to create an output production, and may also include the pre-
existing music video (or a reference to it) and annotation information for that
pre-existing video.

The term “style author” refers to a person (or persons) whose role is to
annotate the pre-existing music video, in cases where such annotation is

done manually or semi-automatically.

The term “edit decision list” (EDL) refers to a data structure, or its equivalent
representation in a file, which specifies what media to play at a given instant
in the output production as well as the effects and transitions that should be
used.

The term “operating” a computer system includes both a user operating a
computer system which is physically proximate a user, and also operating a
computer system remotely, e.g. by supplying commands over the internet. For

exampie, the computer system operated by an end-user may a server system



productions. Brief Description of The Figures Preferred features of the
invention will now be described, for the sake of illustration only, with

refarenardesthe following figures in which: FIG 1 is a flow chagtysgo07/000203
summarizing the steps of a method which is an embodiment of the

invention to generate a new music video from a pre- existing music video
and additional visual data. FIG 2 is a flow hart showing steps of a
possible implementation of one step of Fig. 1, for automatically
determining temporal sections for a pre-existing music video. FIG 3

illustra F&?&Yj ﬁﬁﬁg@éﬂg%g%ﬁg@&%‘jﬁt Q?egégi%% tep

of Fig. o obtain loc data for the tempor sections
chart FFTRRUE[RNSteps of a step of Fig. 2, for obtaining a subset of
temporal sections for which a possible modification will be specified. FIG 5

isa floﬁ’r@?@f&ﬁ?ﬂﬁéﬂg ﬁpp‘gs‘_s?gugegnplementatlon of another step of Fig.
1, for speciiying a 1ix type with varying priority for each

temporal section. FIG 6 is a flow chart showing a possible implementation
of anom@f@tea m‘atﬁt@slﬂﬁé seleatiog &l AslerRtssbI P MAYAle of

section me t usin iQri 2008/008043
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operation of the embodlment DESCRIPTION OF THE PREFERRED
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which is_an diment of the invention to generate a new music video
from a praéJ 8e)(IS |(r%1g{rﬂ11?s[|rév\?ﬁé°& 3%8%%?&&5 n%%%ﬂjeﬂféom&ﬁé%

has twexisting music video and additional visual data.

FIG 2 is a flow chart showing steps of a possible implementation of one step
of Fig. 1, for automatically determining temporal sections for a pre-existing
music video,

FIG 3 illustrates how music and video descriptor data may be used in one
step of Fig. 2 to obtain location data for the temporal sections.

FIG 4 is a flow chart of the sub-steps of a step of Fig. 2, for obtaining a subset
of temporal sections for which a possible modification will be specified.

FIG 3 is a flow chart showing a possibie implei‘nentation of another step of
Fig. 1, for specifying a fixed modification type with varying priority for each
temporal section.

FIG 6 is a flow chart showing a possible implementation of another step of
Fig. 1, for selecting an ordered subset of temporal sections for replacement
using priority.



phases, annotation 110 and creation 120, each comprising several steps.
In the first phase 110, the pre-existing music video is annotated with
infaratiomshat will guide the creation of the new music videgdmgaae/000203
second phase. Typically, the first phase is performed by one or more first
users (for example, associated with a commercial organisation supplying
a music video) and the second phase is%’erformed by an end-user. The
annotation phase has two steps. In the first step 111, temporal sections
are defined within the pre-existing music video. These temporal sections
may bramagifiedcniianidiianakids e spariich i sanplisddmdne first
user in the creation phase 120. The temporal sections may cover the
entire duration of the pre-existing music video, or only parts of it. (inmost
casespiBcieMnoRIceqtim e ritFeRRrReD evgdapningNt the EDL (Edit
Decision List) which was used to produce the pre-existing music video is
available, however, and the temporal sections correspond to segments in
the prel@xidsndlawi shanpisonarzirgipeiEss sicnvetind adethafs an

transitigisAitidhecs BsoRdaiat 14 2 o dhasnnaiptinnrhass, ABS YriRare

types of modification to be lied to each of the temporal sections are
specifRiE D 5i5 K05 RO PRAHBAR MR 828 simBRIIRD BRA Y the
tempgrizdss tomobatioru$dd arediseadichdZ20nagdbeonupascanspiresibslefoy.
example a "picture-in WO 2008/008043 PCT/SG2007/000203 11 picture"
modification in which additional visual data is presented in a rectangle
within'a fadiEteRRSe JibRRRr e FEta IRicadiaRs ADSfRSRIMENIN the
seconidipimastinrctieattwiti §@0e dheaweatisioitte mésveneaie didsing the second
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annotations created In phase 1. The creation phaSe has several steps. It
the StERPMAE REVGHIESHTRACADDECHRISFABAHIAN BHeRIUNgi & A deo)

and the second phase is performed by an end-user.

The annotation phase has two steps. In the first step 111, temporal sections
are defined within the pre-existing music vi&eo. These temporal sections may
be modified with additional visual data, which is supplied by the first user in
the creation phase 120. The temporal sections may cover the entire duration
of the pre-existing music video, or only parts of it. (in most cases, the
tempaoral sections will be non-overlapping; if the EDL (Edit Decision List)
which was used fo produce the pfe‘-existing music video is available, however, '
and the temporal sections correspond to segments in the pre-existing music

video, the temporal sections may overlap at transitions.)

in the second step 112 of the annotation phase, one or more types of
modification to be applied to each of the temporal sections are specified. The
types of modification could be as simpie as replacing the temporal section

with user media, or they may be more complicated, for example a “picture-in-



For example, if the method were implemented on a personal computer,

the end-user might select one or more video files and/or pictures files
threughosodil@selection dialog box. In the step 122, elementsof tlagoe7/000203
additional visual data are selected for use in modifying the temporal
sections defined in step 111. Additional visual data may not necessarily

be selected for every temporal section; it'fhay be that elements of the
additional visual data are selected for only a subset of the temporal
sections. For example, the selection step may be such that additional
Visua gieigr iR RS RRRA'SHaNNBI A GaReh DB Boohaladational o,
visual data Is limited, it may be |mposs e to ditional ViSUaT
data fOFBIRA EEmiENA ﬂ%‘é%%@pstBISfmeear@rﬁfé?ﬁmmug@otiwor

which elements of the additional media have been selected in step 122,

one or,;g%e % féas%ﬁgp ﬁee;I % modlflcatlcs)psv fé)r tE]Se sectl%nrjrgwhere
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possible modifications were specified, step 123 may use only one of them
depending on the characteristics of the selected media, e.g. if it has
high-riotihstere 2 fremendusse moditaiason cbllestionaxdsifditibas! leeual data.

MotiokcsieRidR: W@%MW&%‘%@M&@%@Q&Q@@M cemputer the
PCT/SGé?{rOO?/OO 3 12 in ste 124, the modified sections are combined
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specifies what media to play at a given instant in the output pro nas
well a8 ¥H8 R MSURhdRi2 A SRS teeresslinbe etieelad for every temporal

section; it may be that elements of the additional visual data are selected for
only a subset of the temporal sections. For example, the selection step may
be such that additional visual data must never be repeated, in which case if
the pool of additional visual data is limited, it may be impossibie fo selected
additional visual data for every segment.

in the step 123, for each temporal section for which elements of the additional
media have been selected in step 122, one or more of the specified types of

- modifications for the section as specified in step 112 are actually performed.
For temporal sections where more than one type of possible modification was
specffied in 112, itis not necesséry that' all those modifications be performed.
For example, if two possible modifications were specified, step 123 may use
only one of them depending on the characteristics of the selected media, e.g.
if it has high-motion, step 123 may use modification A, whereas if it has low-
motion, step 123 may use modification B.



Manual, Automatic, or Semi-Automatic Annotation The creation phase 120
is automatic apart from step 121 in which the end- user indicates a
coliectimpmémdditional visual data. The annotation phase 11@;hayyexeno203
can be fully manual, fully automatic, or semi-automatic. For cases in which
the annotation in phase 110 is done manually or semi- automatically, the
user performing the annotation will hencéforth be referred to as the "style
author" to distinguish him or her from the user supplying additional visual
data in the creation phase 120. Note that the "style author" could be the

same jRekspn 88, 1R HRANNBCEElNL RIGSS BRIt BRleeSaRIRI Y Hhe
sameﬁ%erso_n., Furthermore, the tasks performed bg{\the style .author could
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Some manual annotation steps could take place during the production 0
the pRIMGRINRIFALEINAALE ARTRBITHORET diaias e alRrporardETRSiRns
definetianssiayidlid wad correspond to segments in the pre-existing
music video, as defined by its EDL. The editor or producer of the
pre-existing music video might additionally create information specifying:
which'{@Rkhy NEQERHESO8 rePFRBOH Ela AR re not; the
modification priority; WO 20081008043 PCT/SG2007/000203 13 the.
types of modifications that i dﬁ%e. . feplacement, picture-
et A e B HaR At AR A Do onc-
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For cases in which the annotation in phase 110 is done manualiy or semi-
automatically, the user performing the annotation will henceforth be referred
to as the “style author” fo distinguish him or her from the user supplying
additional visual data in the creation phase 120. Note that the “style author”
could be the same person as the user in creation phase 120, but is not
necessarily the same person. Furthermore, the tasks performed by the style
author could in fact be split among several people. For the sake of simplicity,
in descriptions that follow, “style author” shouid be taken o mean one or more

" people involved in any manual steps of the annotation phase 110.

Some manual annotation steps could take place during the production of the
pre-exis’:i'ng music video. As mentioned earlier, the temporal secfions
defined in step 111 couid correspond to segments in the pre-existing music
video, as defined by its EDL. The editor or producer of the pre-existing music
video might additionally create information specifying:

e which temporal sections are modifiable, and which are not;

» the modification priority;



Depending on the editing tools used to create the music video, such
additional information could be embedded into the EDL itself, or stored in

a sphamRefada file. Effects & Transitions The EDL may inclpslgsadsitieiasds
effects beyond those in the pre-existing music video. Here are a few of

the ways in which additional effects might be used: Effects may be
applied to selected portions of the end-udér-supplied additional visual
data so they better match the sections of the pre- existing music video
which they modify or replace For example if the pre existing music video

had a "scratchy old effect, aS| ilar effe t could be a Iled to the
e usor* BB T ALOAF QB S o EHE - TR B Bl re

over the entineptimegpiard the new music video in order to. give the
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zoom-gasatriggered on strong beats in the music. WO 2008/008043
PCT/SG2007/000203 14 A slow-motion effect could be applied to
varying degrees to match any slow-motion effects used in the pre-existing
musicEfigets &Trangdians of course could apply to fast-motion effects).

The EDL may include additional effects beyond those in the pre-existing
music video. Here are a few of the ways in which additional effects might be
used: |
e Effects may be applied fo selected portions of the end-user-supplied
additional visual data so they better match the sections of the pre-
existing music video which they modify or replace. For example, if the
pre-existing music video had a "scratchy old film” effect, a similar effect
couid be applied to the end-user-supplied additional visual data.
¢ A single effect may be applied over the entire duration of the new
music video in order to give the portions of the pre-existing music video
and end-user-supplied additional visual data a similar look. For
example, the pre-existing music video and the end-user-supplied
additional visual data may both be in full colour, but nonetheless be
readily distinguished because of the characteristics of the lighting used
fo shoot them. By applying an effect that converts the cutput to the
grey-scale, such differences in colouring disappear.
« Additional music-driven effects may be applied, for example, white
flashes or quick zoom-ins triggered on strong beats in the music.



Parameters for such effects could be determined manually or
automatically. For slow-motion effects, for example, the degree of

slowemaiianmst@sapply to selected portions of end-user-suppligg-aachtianaos
visual data could be determined in one or more of the following ways: If a

style author has manually defined the modifiable temporal sections of the
pre-existing music video, he or she might'#iso manually note the degree
of slow-motion for those sections; If the EDL for the pre-existing music
video is available, the degree of slow motion could be read directly from

that EDL, The degiesof sipmafioncould b estmaleday uomatic .,

analysis of the pre-existing music v!de%,apc?rhgga}mp?g'%_de _|mat|ngn}ﬁe
total amounslgPrrRAtEN BERG R fo-thennee-eishngitvsiegdeo. - (The same

slow-motion ¢ dypicalbbuseshpipte fubemdnsussiads soft, and less when
the music is loud. A degree of slow-motion to apply could therefore be

determined by analyzing the music track to find the loudness of the music
duringheatestgroier socticiectatoulllive datafifingdmanualiypingiuteatatically.
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transitions which are not merely cuts (though they may include cuts) that
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sections of thiagres eHaRIMAEHBNIEHI Coritlac\WERENIS/008043
PCT/SGZQ 0?( %%OEBE fc:nlr5 the pre-existing music video is available, the degree of
siow motion could be read directly from that EDL;

¢ The degree of slow-motion could be estimated by automatic analysis of
the pre-existing music video, for example, by estimating the {otal
amount of motion from frame-to-frame;

e In music videos, slow-motion is typically used more when the music is
soft, and less when the music is loud. A degree of slow-motion to
apply could therefore be determined by analyzing the music track to
find the loudness of the music during the temporal sections that will be
-modified, and mapbing that loudness to degree of slow-motion.

The EDL may include additional transitions which are not merely cuts (though
they may include cuts) that were not present in the pre-existing music video:

« [f a temporal section of the pre-existing music video is replaced with
more than one portion of additional visual data, a transition which is not
merely a cut may be used between those portions.

« Transitions other than merely cuts may be used between selected
portions of additional visual data and unmodified sections of the pre-

existing music video.



In the simplest case, all the transitions would be cuts, however any other
type of transition may be used wipes, dissolves, and other transition types
knawnoedgdiese familiar with video editing. If multiple transitippt¥pes 266izes
used in a single production, they may be selected cyclically from a list of
possible transitions, for example using the "value cycles" as described in
UK patent GB2380599 . The durations oftfhe transitions may be fixed, or
variable. In the case where the transition duration is variable, it is often
desirable to have the transition duration vary as a function of music
loudness: where the music soft, the transitions are longer; where it is

loud, the transitions are shorter. In a simple implementation, if the

loudnds BRIt 358 i ha R tiaRevie iskbe s, daweretampiaIdbe
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used W at |tsl oudness = 1); and TransDur is
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the new music video have the same timing relative to the music track as

they dj che stl % %:lslc video. In other words, whatever was
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music videg.
transitions are longer; where it is loud, the transitions are shorter. in a simple

implementation, if the loudness descriptor is a normalized value in the range 0
to 1, the duration for a particular transition could be computed based on the
loudness at that point in the song as follows:

TransDur = MaxTransDur - (MaxTransDur-MinTransDur) x Loudness
where MaxTransDur is the maximum transition duration, fo be used when the
music is at its softest (i.e. Loudness = 0); MinTransDur is the minimum
transition duration, to be used when the music is at its loudest {i.e. Loudness

= 1); and TransDur is the duration for a particular transition.

Praeserving Synchronization

Preferably, the sections of the pre-existing music video that are used in the
new music video have the same timing relative to the music track as they did
in the pre-existing music video. In other words, whatever was synchronized

with the music in the pre-existing music video — for example, a singer's mouth



Saving & Sharing The EDL may be rendered to a video file, possibly in
compressed form. Once rendered to a video file, the new music video
covld hedistiiputed and used in numerous ways. For exampley theotaRozos
file could be emailed or sent via an "instant messenger" application to
another computer. The video file could be made available on a web site
for viewing and/or downloading by visitoit$to that web site. The video file
could be transferred to a portable video playback device such as an

Apple iPod or Sony PSP (Playstation Portable), or transferred to a mobile
phone_for us Vi ringtone. The videp file cquld alsg be transferred
fo ot sy 2 SR E R B s ias TP RS Wi e
playbdbr bawieieyigRa. can play such media. Alternatively, the EDL
could be rendered in real-time, for immediate playback on the computer
on Whigg E.‘Wﬁ %raer?r;[ed' The EDL and the media files to which it refers (or
pOI’tiOI‘IS‘H’I‘E%EUS‘%‘CUU'R'J be sent to another computer or device for
rendering, either for real-time playback, or to save into a video file.

AnnotaiinEpidfaiesdinthby-Bifsre viRarties dhis npartanidrRants it in

the anpotation phase 110, no "editing" takes place. No additional visual-
data isTRBO S LIRANE RIS IBHRPHTLIRICHIRES aBHY hediFiteylrs and
any aateedi inodifeaticnwaie aRootxtorpsp deifiddeofily by inf edisiitgl or sent
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might apply, but does not actually perform those operations. WO

2008/CIHELAERRSRYBIRRITORID L SR it eypiRg-ansHerAawvNBating by
normalligitres etk ek a sikd e Drediitgotakeplit e eitdhefeeso 1l Ppassvie
creati IR i t rmped without
R L e e N
‘Portable), or transferred to a mobile phone for use as a video ringtone. The
video file could also be transferred to other physical media such as a VCD

(Video CD) or DVD for later playback on devices that can play such media.

Alternatively, the EDL could be rendered in real-time, for immediate playback
on the computer on which it was created. The EDL and the media files to
which it refers (or portions thereof) could be sent to another computer or

device for rendering, either for real-time playback, or to save into a video file.

Annotation and Creation by Different Parties

It is important to note that in the annotation phase 110, no “editing” takes
place. No additional visual data is introduced, and the pre-existing music
video does not undergo any actual modification. The annotation specifies
only types of editing operations which might take place, and the temporal

ranges to which they might apply, but does not actually perform those
operations.



data. This means that the two phases 110 and 120 are somewhat
independent. While the two phases could all be performed on a single

computagmwatiza single user, in a single relatively short sessiom§e28e7/000203
within the span of a few seconds or minutes), this is not a requirement.
The two phases 110 and 120 could be performed on different computers;
any steps in the two phases that require #ffanual intervention could

involve different users; and the two phases. could be performed at very
different times, even years apart, provided that the annotation phase 110

always,prece e creati ase 120. Different computers ma
Ced T B Bl B o R et S e pace
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with thi8dgpssdante of an experienced video editor. The combination of

the pre-existing music video and the annotation could be packaged in a
"style", The style may also include other information or settings that
determ‘&@%g’\% H’&%\Pﬁﬂf&% RHEY bR RETRIMed AR 8 Sorlecampiger. with a
specifi@@ﬂmmadd ricinglefidaiivaly shositessdo @aplwitarchedingtaf a few
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own additjgnal visual data with a computer program that'i ments the
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PCT/SG2007/000203 18 for a given production 00 erent
styles, ARRPER{P, 8BRS UIG @lways precedes the creafion phase 120. Different

computers may be used for any of the substeps as well. For example, if the
annotation phase involves analysis of the media, as described below, that
analysis may be performed on a different computer from other steps in the
process. '

In a preferred embodiment, the first phase 110 would be performed ahead of
time, typically manually or semi-automatically by or with the assistance of an
experienced video editor. The combination of the pre-existing music video

. and the annotation could be packaged in a “style”. The style may also include
other information or settings that determine how new music videos are to be
created, for example specification of additional effects or transitions to apply
according fo methods described beiow.

An end-user wouid then use that “style” and his own additional visua!l data
with a computer program that implements the creation phase 120 to create
new music videos — “personalized music videos” or “video mashups”. Such a

computer program may inciude means to choose one of many different styles



create many different new music videos in many different styles from the
same set of additional visual data. For a given pre-existing music video,
thevamnmosatieraphase 110 may be performed once, but the resualtiogstytezos
could be used in the creation phase 120 by many end-users to create a
large number of new music videos. Manual Determination of Temporal
Sections As mentioned above, in step 11%8the temporal sections are
defined within the pre-existing music video. This can be done fully
manually, fully automatically, or semi-automatically. In the fully manual
case, %ﬁﬁﬂ@@&@&ﬁ&?&éﬂ%@%ﬂ&%‘%ﬁﬁ&éﬂ% 0G0, YR ANIABR 5 thue
playback program or device, and manually notes Start an end times of
sectioRE B MR IERISH G BHS e amiBrmeny difireaprides from the
Typicaiyrihecttyfmadithoainmild eaeose boundaries for the temporal ~
sections that correspond to boundaries between segments in the
pre-existing music video. In other words, the start& end times of temporal
sectioRS fAISYRN PAPrSXISHRTIMc yidasxitmanrrisliovidbaseAhiOpoaydrs of
the prpesidatiog chosiouidne idalig Slireiudest nsheSHObEafinReshase
tempO{%%ec%%gs V\Il_i‘| _ﬁg‘tgb Om(?gi iegj11 }hrOUﬁhrﬁgm%ation with (or in the
simplest case, tepiacement by aaditionat end 0L L5HiBw e Yidedsta in
subsequent steps. Such portions, by virtue of not being included in the set
of magddiakiersaetiamsieadbbetipsehiselassieing in effect "locked". Such
locking of portions of the pre-existing music video could be used by the
style author to guarantee that certain portions of the pre-existing music
video fhioenfig0eZCoR/ 003048 CTT $B2607/0@0283ichs are duitieal Wtthethe

musicoride@siRtPRALRICNAIERIVE KRNEINIA Ha%@ﬁwgmsﬂﬁaw@ﬁﬁiy%fu@%ﬁmny
partlcularla/ iconic or memorable shots of the artist always ' '
or semi-automatically.

In the fully manual case, the style author views the pre-existing music video
with a video playback program or device, and manually notes start and end

times of sections of the pre-existing music video which could be replaced.

Typically the style author would choose boundaries for the temporal sections
that correspond to boundaries between segments in the pre-existing music
video. In other words, the start & end times of temporal sections fall on
transitions in the pre-existing music video.

‘Any portions of the pre-existing music video that are not included in the set of
defined temporal sections will not be modified through combination with {(orin
the simplest case, replacement by) additional end-user-supplied visual data in
subsequent steps. Such portions, by virtue of nof being included in the set of

~ modifiable sections, can be thought of as being in effect “locked”. Such
locking of portions of the pre-existing music video could be uéed by the style
author to guarantee that certain portions of the pre-existing music video which



appear. Note that such locking can also be done to some extent
‘automatically based on certain heuristics about what portions of the pre-
existngondasigsvideo are most likely to be especially importasie iR €aseseas
where the EDL used to create the pre-existing music video is available,
the task of selecting suitable boundaries for the temporal sections is
considerably easier, as the transition timecan be read directly from the
EDL file. (If the EDL format is proprietary or not human-readable, the
times can be determined by opening the EDL file using the video
appllcaatgor&rwhuft ener%tlgc‘jl &e f) manual readi n the transitions
times i Tl SRl Oe G YRR S RL S RRL N’ge {ie'g 31’('5 8 R RS
of tempees, sxééh@ti@mhiw&nmwn@rmh@qmi@xmmg:mmﬁdwwmot
an ab%aé%ﬂeﬂwmﬁrguaméﬁwe@ %BQ%EQ%%J%%P'G span -

multlple ?‘ﬁ s of th re eXIStIn%mUSIC video, or cover only portions

of segl%u Qtﬁ? T K R AT
Tem p@a‘ﬁma@ Mgmaﬁmmystélﬁ'dﬂg e bepespksiedifianpartagtalso be
determined fully automatically based on descriptor data obtained by
analyzmg the video and or audio components of the pre-existing music

video. R Tressdie A0pdr Bhidsrd de s aie bR st gdmsi 1desons

is showwailabibetfleveshart deliecing saitabie bonsitleedfonbeasaguel sections is

exnan%n{gleaﬁ.{sg ek P Rl RRIANR Bl e Jég gy 1R L EDL

3. The upper two rows of Fig. 3 show respectively the music trac

(.||ustr§{@d SRy I prapBfRnuEr gl Rl alklse thattines can
visual Hadbte‘h&m&hdﬁ,mdeﬂwg\ﬂwﬂ[}ﬂ@e?ﬁﬁﬁ@%ﬁﬂé?eo appl:catlon which

Cection e o5 REEAR DRt BRI S el ™

application’s user interface).

Aligning the start and end times of temporal sections with transitions in the
pre-existing music video is not an absolute requirement. The temporal
sections could, for example, span multiple segments of the pre-existing music

video, or cover only portions of segments of the pre-existing music video.

Automatic Determination of Temporal Sections Using Analysis

The temporal sections may also be determined fully automatically based on
descriptor data obtained by analyzing the video and or audio components of
the pre-existing music video.

A preferred way of automatically determining the temporal sections is shown
in the flowchart FIG 2; it can be considered one possible expansion of step

111 of FIG 1. Details of FIG 2 are further iflustrated in FIG 3. The upper two
rows of Fig. 3 show respectively the music track (illustrated schematically by

an amplitude graph) and the associated visual track. As indicated, the visual



In step 201, the music and visual tracks of the pre-existing music video

are analyzed to generate descriptors 310, which are indicated individually
in kpwssodddsedLl2 and 313. For the purposes of the preferredyembasdimeitos
the descriptors that are of most interest are the times of the transitions in
the video track, in particular the shot boundaries 311; times of prominent
beats in the music track 312; and the louglhess of the music track as
function of time 313. Techniques for determining such descriptors are

well known to those skilled in the art. In step 202, the pre-existing music

s

labelleda82Ged/ith predysssitible definitions of temporal sections being
shown in the rows labelled 321 and 322. The most natural boundaries for
the temporal sections would be during transitions between segments in

the pralSIRRAY ni0SITVRIR 8PP AITRRh ZAGHF Bidbe Rrersiating mHsisHisleo are
boundanmigzétoogesipiite deshappoes GXi8twhiohusie indieatedrtasdingly in rows
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sectiogimbase #Hdration exceeds a threshold duration, we subdivide the
temporal section using the strongest cut hint occurring near the middle

time of the temporal section, as WO 2008/008043 PCT/SG2007/000203
21 Instep 202, the pre-existing music video is divided into temporal sections,

based on information in the descriptors.  This is illustrated by the portion of
Fig. 3 starting with the row labelled 320, with two possible definitions of
temporal sections being shown in the rows labelled 321 and 322. The most
natural boundaries for the temporal sections would be during transitions
between segments in the pre-existing music video, particularly if those
transitions are shot boundaries (i.e. cuts) 311 in the pre-existing music video.
Detecting arbitrary transitions through analysis is quite difficult and unreliable,
however, so the video descriptor 311 showing detected transition times may
not indicate all the actual fransition times. The temporal sections 321
determined by the detected transition times alone may therefore be longer
than ideal.

if the temporal sections are too long, we can use the music descriptor data
312 as “cut hints” to subdivide the temporal sections 321 into subsections that
are closer to the desired duration. For any temporal section whose duration
exceeds a threshold duration, we subdivide the temporal section using the

strongest cut hint occurring near the middle time of the temporal section, as



shown in row 322. This subdivision is repeated until the duration of every
temporal section is less than or equal to the threshold duration. In a

prefgirasarengdiment of this technique, the duration thresho},@%ﬁgﬁﬁm}%m
depending on the music loudness 313. In professional-produced music

videos the pacing of the editing generally varies with the loudness of the
music; in particular, the segments are shotter when the music is loud, and
longer when the music is soft. In order to create the most aesthetically
pleasing new music videos from a pre-existing music video, it's desirable
to have temporal sections whose durations vary according to the

loudneZS8F RECHhTST:. INRSRIUR/S recaid st sduaiarofeyery
each temporall seeiiiois, less chackteges whstharsiHativisiefids.necessary
by comparing its duration with a threshold duration that's a function of the
average loudness over the course of the temporal section. For example,
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music i e ue of 0, while the. est parts of the
m usic@?gc_%@fgﬁgg@ I%t%%eessu%s%g JEO T8 :V§ H%%gsigﬁg\u%a%o%r? et%srgéﬁ}ﬁd
for the"lg8igelt RATHCEER e ResNE @R §biereredranie Theistisdadd, and

maxDiriggieshepatisraidizasasaic witbinieimadaeduinessditidicatly
loudness_values somewhgre between 0 and 1. The durgﬂ;ion threshold

used GBI el R e EmOrer S EIHF LB paesrabe to
subdiVigR ieb e geedinpsiwicas tolfetinnsDiary lmesdinylin Dher Budrslsstof the

(MaxDyndiare s RERHIT IS DIbke €/ 9SesHRRLAARERY)SMR temporal
2008/008043 PCE]/?S%%OOWOOOZ 3 22 (In most cases, the temporal

sectioRS Wil L TTOR BV I E-RRYisigp Is necessary by comparing it
duration with a threshold duration that's a function of the average ioudness

over the course of the temporal section.

For example, suppose the music descriptor contains a measure of
instan_taneous loudness, normalized into the range [0,1), that is, the softness
parts of the music are assigned a loudness value of 0, while the loudest parts
of the music are assigned a loundess value of 1.0. Suppose duration
threshold for the loudest and softest parts of the music are minDurThresh and
maxDurThresh; parts of the music with intermediate loudness have loudness
values somewhere between 0 and 1.

The duration threshold used in determining whether a given temporal section
should be subdivided could be computed as follows:

DurThresh = MinDurThresh + (MaxDurThresh-MinDurThresh)(1-
AvgSectionLoudness)



the pre-existing music video is available, however, and the temporal
sections correspond to segments in the pre-existing music video, the

terpiRRkaeslions may overlap at transitions.) Once we havedepRidheszes
sections covering the entire duration of the pre- existing music video, we

can choose a subset of the sections in step 203. Temporal sections not
included in this subset will not be modified2Various heuristics can be
used to choose a suitable subset of temporal sections. Choosing a
Subset of Temporal Sections FIG 4 is a flow chart that illustrates the steps
for theifreferred embodiment of a heuristic method for choosing a subset

of temPBAPSLERNT G iERmRYBI FB NS Wihe i RamRaiRpaing: Tt the EDL for
automéicptbreiistirgneyis sitte E(paa&bm aﬁmlepeﬁ%dﬁttﬁd(ﬁe&p@rﬁew:ons

music yidees, g {23 BROBELRANS, RRIICVIRRS MEUIAR S ections

they give the first & last glimpse of e artlst nd shown. Ina
persorBfy Q¥EHeR L iRl )desirable to mclude these segments in
order to clearly tie the personalized music video to the pre- existing one

upon 01 we theref re exclude the first and last
tempc;I(;%ﬁ{liI 8sge‘,c‘stpiﬁ-}lgs rom %E”%?lst A?on's di ?\é%[egsecﬁl%ﬁlsre ﬁlérsaéhoge%f;%ng Wil
theref6P6SHBE FRURipUHRR! YR GagHFbonssiAaibsal Rhitigesadiimeiastep 203.

end-useinsppliestiisisaslataiudet thairrsaidenml tbepRatrRItz e arious
music V|de it is lgi«%'swablgt lternate bgtwleen tt)he p?iemstl?ég SIC
video ana 53 fonal visual dai aogf)%cal WiRe L??&P Wy
guarantee this is to exclude every 2nd (or more generally, every nth)

temporsashion Bopdher tiskpbrardifiaklgssections as in step 402.

Conversely, one could include every nth temporal section. WO

2008/008043 PCTUSG20071000203 23 Note that resulting list of

tempoFdsé stisfiowpheitidmtalnpoatt s tetisiepitat the preferred embodiment of
a heuristic method for choosing a subset of temporal sections, which could be
performed manually or automatically. it is one possible expansion of step
203 in FIG 2. Often in music videos, the first and last segments are
particularly important, as they give the first & last glimpse of the artist or band
shown. In a personalized music video, it is desirable to include these
segments in order to clearly tie the personalized music video to the pre-
existing one upon which it is based. In step 401, we therefore exclude the
first and last temporal sections from the list of modifiable sections; these
sections will therefore not be modified through combination with the additional
end-user-supplied visual data. For the remainder of the personalized music
video, it is desirable to alternate between the pre-existing music video and
additional visual data specified by the user. A simple way to guarantee this is
to exclude every 2™ (or more generally, every nth) temporal section from the
list of modiftable sections as in step 402. Conversely, one could include
every nth temporal section.



may be modified. Another way to look at it is that any time-ranges in the
pre- existing music video that are not covered by temporal sections in this

liskpgecinaifgat "locked” - they will not under any circumstangesde8qnr/000203
modified using end-user-supplied additional visual data in any later steps.

Other heuristics could be used as well. For example, a random subset of
temporal sections could simply be choserz#andomly from the full set of
temporal sections, subject to the condition that percentage of temporal
sections that is included in the subset falls within a certain predefined

range;, or alternativel bject to the congdition that the sum of the |

urat RS R S 8 S RETR, e B SR RBIL Shons th
fractiomey thrertowdifiedur st theydie iestisttitistbai@nidiéoe Thagsslis dtopre-

tempoksREfiARSiE RHEAIRS: BRGRASENSEIPHIALRHFNIRHADR in this list are
descrlpt%ﬁﬁggalgg%,throu%h analysis of the video and/or music of the pre-

existing SUPRY Y P AR S DRSS RS aRriEethusing
autometidalbetrauppiiecdaddisicairdsvell datewraty thesetepiled in the art.
Ways in which descriptor information could influence which temporal
sections are chosen include: Defining for possible modification temporal
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Definingripogd ssitilens odiifit atfoply éraphrakbsaahdomipiithe phe-RXistnes
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duration of the pre-existing music video.

The subset of temporal sections could also be chosen automatically based on
descriptors obtained through analysis of the video and/or music of the pre-
existing music video. Such descriptors and fechniques for obtaining them
automatically through analysis are well-known to those skilied in the art.
Ways in which descriptor information could influence which temrporal sections
are chosen include:
¢ Defining for possible modification temporal sections of the pre-existing
music video that are particularly dark.
s Defining for possible modification temporal sections of the pre-existing
music video where the music is especially loud.
= Defining for possible modification temporal sections of the pre-existing
music video where no close-ups of faces arerdetected.

Semi-Automatic Determination of Temporal Sections




music may be analyzed automatically to generate a list of suggested start
& end times for temporal sections. The style author may create temporal

se@lipananihatart/end times taken from this list or use any oppefsieSeso203
which the style author believes are more appropriate. Alternatively, a fully

automatic method may be used to suggest a set of temporal sections,
and a style author could simply confirm o?4eject the suggested set. If the
automatic method for generating a set of temporal sections has some
random element, the style author could repeat the automatic generation

until a particular. ood set of temporal sections is generated. (What
R e e e RS N

and probsiblnagheciralyfathegtemtificallyiti genscaked ity ofsaptésedthere &
would e, pg, 08k @m}a@%ﬁmuaw l@'a%wemﬁé crRSDR0S%

determining the temporal sections e annotatlon phase may a‘low
speciffefioAs M Erierddimiss 18 }5 efff?fﬂ§W§'tt BE Y5 FEMhRIeR eSS Which

absolute: stgjaisethenbefieres xaaplarsthppaopadaion may allow that only a
subset of the temporal sections gets modified, the size of that subset
depending on the amount of additional visual data available in the second

phaseEnativeini Glidn aprekssnetart iy bererirefugset R spiofal
sectiotsrpefieestivas inalidisyle aﬂna%mmwc@ﬁﬂm Breefdsting
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selectagdiasdiitogaersisn] GatPa PariIRNAGHRIBbISIAEREEA MRS is
generated. (What constitutes a “good” set of temporal sections is an
aesthetiéjudgement, and probably cannot be fully quantified; if it could be fully
quantified, there would be no need to consider manual or semi-automatic
methods for determining the temporal sections).

While the annotation phase may allow specification that certain editing
operations musf be performed, this is nat absolute requirement. For
example, the annotation may aliow that only a subset of the temporal sections
gets modified, the size of that subset depending on the amount of additional
visual data available in the second phase 120.

Modification Types

Several types of modification of temporal sections are possible, including:

s Replace: a section of the pre-existing music video is replaced with
selected additional visual data. This is the simpiest type of
modification.



Replace case, but the EDL structure will be different. Picture-in-Picture:
during a section of the pre-existing music video, selected additional visual -
dajagisginiiayed in a small rectangle with the frame. The cQRMeSa)Is/RISH3
possible: selected additional visual data is shown in the frame, and the
pre-existing music video is displayed in a small rectangle within that

frame. Split-screen, e.g. additional visuat&lata is shown on the left half of
the frame, the pre-existing music video on the right half. Multi-faceted 3D
object, for example a spinning-cube. The pre-existing music video is

shown on one or more faces of a spinning cube, selected additional

visual dafa SPRRMYDIPGIREIG RS RifePXietiny. Phsiarddpessdiliecovered by
Split-screenseladiddiatidtiontd il B datctsThanvidliberesa sidesatkal to the
examples ofgpatiallycombiping é‘ﬁ%ﬁﬁs&x Pé'%@&ﬁ%ﬁe‘#&ﬁ.o with the
user-supplied additional visual data. Specitying Modification Types and
Priorities*FI G S ygesmhiF e ¢ wing amaaetior 5 ther riscetisting mevitmddeaon

for temporaksiectienaatitigia-axisiinpmusitiaioed s aripiediadgle with the
embodlmen{r forgtepf,hllz of FIG. 1 lfor the c&ﬁe w%en t t%ﬁﬁnotelttlon

phase is pe(fg%éd mgr?ggﬁ?/rs?riss?espgé’@f,s the'mo ﬁf%a VS@ f‘gFLéEH data
temporal setidng Bethirmes|and thepreandstingonitsiy ideniedisplayed in
various ways &hadiiesenReiabSAsHe Rt tidre- existing music video could

be modified ysing selected addtional visual data. Repl tjs th
Simplost nd AIDSE PR AT HEGH BB BRARLen e eATEe

One could aitarreatibielpreswispigunesic-pidamre! teplighddraen”, or other
modificatjong, Jhere. ' e ificati e
2008/00804?@3%%%28&)%0 oD p%é%%&bﬁﬁ%@%%@%v gl) MEpreexisting
sections; diffBY&i% 4aeashE e grigae or more faces of a spinning cube,

selected additional visual data shown on one or more other faces.
Picture-in-Picture, Split-screen, and Multi-faceted 3D objects can all be
considered examples of spatially-combining the pre-existing music video with

the user-supplied additional visual data.

Specifying Modification Tvpes and Priorities

FIG §1is a flow chart illustrating steps for specifying modification for temporal
section of a pre-existing music video. It is a preferred embodiment for step
112 of FIG 1, for the case when the annotation phase is performed manually.

In step 501, the modification type for all temporal sections is set to “Replace”.
As described above, there are various ways that temporal sections of the pre-
existing music video could be modified using selected additional visual data.
Replacement is the simplest and most straightforward of these possible types
of modification. One could alternatively use “picture-in-picture”, “split-

screen”, or other modifications. There’s no reguirement that the modification



"Replace”, "Picture-in-Picture”, "Split-screen”, or other types of
modification all within a single production. In step 502 and 503, the

replacememogsiorities for the sections are set. The prioritiesgerdd 867000203
represented by a number in the range 0 to 1, where 1 indicates "must

replace”, O indicates "must not replace”, and values in between indicate
"optionally replace" (e.g. depending on tt# amount of additional visual
data that is available). In step 502, the priority for temporal sections that
must be replaced is set to the highest possible value. In step 503, the

priority for the remaining temporal sectigns is set. If it is clear what the
CesiradF R IIISTRE [N o AL A RS Pl S BEh SR OR DL
carefulRephde xificityenitRibigledr \Gullitessteeilighr pthanitlyseg nfemtdifiaation all
lower yalligs @54%R{M&%§¢gmehts. If there is no very clear order, the

priorities could all be set to some fixed value greater than 0 and less than
1 (for example, 0.5), or set to pseudo-random values in that range.
Specificatemns6L thadniod)ftbatiopidagpmanichbpddiisy for thesettipatairseetiorfhe

could &II%%%% Rsiigmasd.quiomarically Hﬁmgﬁ? ngg%%@ﬁﬁgi %g?eﬁ]geq

option.algy using descriptors obtained through automatic’ana |

pre- eXSHREPM IR VRRIBCE o dNAIRRIRS, ‘S 8t Piaes 1and walvss/e

definegetampoialisaetiopidhaiguspiatev(nge dbaiing Gic e aoai 2%

of the %Q%Wﬁﬂg&p%ﬁtggﬁgé@%%@u5|c video. We may require that
st50% o e

at lea those must replace” ‘sections; this would guarantee
that in the new music video, at least 25% of the pre-existing music video

gets meeiigdupiimendisigreuphiiesaddiirnelaeaidt by RAS is set to

g%dﬁ?g@?éegg%gaé%%%ﬁ@%&ge? nltrlarggp\/\g% ,ntFlheep%sf;[tgP %&E %p\leo rezrgg%égg e%gorai
sections is set. If it is clear what the desired priority is, the priority for each
temporal section could be set carefully and explicitly, with higher values to
high priority segments, and lower values for low priority segments. f there is
no very clear order, the priorities could all be set to some fixed value greater
thén 0 and less than 1 (for example, 0.5), or set to pseudo-random values in

that range.

Specification of the modification type and priority for the temporal sections
could also be performed automatically using a variety of heuristics, and
optionally using descriptors obtained through automatic analysis of the pre-
existing music video.

For example, suppose in step 111 we have defined temporal sections the sum
of whose durations accounts for 50% of the total duration of the pre-existing
music video. We may require that at least 50% of those be “must replace”
sections; this would guaraniee that in the new music video, at ieast 25% of
the pre-existing music video gets modified with end-user-supplied additional
media. It would be undesirable if that 25% were entirely within the first part



or last part of the new music video; to avoid that possibility, we could
ensure that the "must replace" sections are evenly distributed throughout

theysgtfk dnpgifiable sections, rather than clumped up at the&q@eﬂj&g}{%%

end. Determination of the modification priority may also be done
automatically based on analysis of the visual and/or audio content of the
pre-existing music video. For example: Bhrough video analysis, it is
possible to determine which temporal sections of the pre-existing music
video are less likely to contain closeups of faces. Such sections may be
considered better candidates for replacement with end-user-supplied
additioRaPFIRA Haig NGMETEYiAE A iRt dhR) Resekiiie prisignrire
replacémattiie “Fhistiepladhbsastonspiierstealyclisebpsintreugre R iRiag of
music y¥idgx I I tured in that music videq, and
that en}ﬁ_ﬂ%@gﬁé@ﬁ%&%ﬁ %%s%gﬂ?gag%tﬁ %%tﬁé %ekgseo%%a%gg d'tusic 8V‘ideos
they create. Through audio analysis, it is possible to estimate which
sectioriBegsaninuien|iehe tmidridion SHERY snegiatoldshichusasHansIy
are pu instr I ions, that. are more likely to.include a singer's .
o e R B P R SR e
the sinfjdP®s MBFEX#@KIeo be visible in sections where he/she is singing,

and that endiusengivibuaahinsReithe sisasle b IHEIRRISE WNIZE L AMIS
videos they %reec?le. Ar}?%/sis of th%ﬁ)re-exlstin music video may also be

used to detefimine the' Mobificaton &Pk Sy SR AMBIES RO contain
instrumental destiepsaffanesprdesictiedionssitayide cdnsideredresithere's

no singing), i MR RELIARENBAY Vit SEId QPRI fied WHGIRASI (IR
portions wheégttaf’learned'%g;]n% rt‘:%’a%égggtjigeaw -gri)\[v%t# F":eig her priority for replacement.
- This is on the assumption that closeups in the pre-existing music video
are likely to be of the artist featured in that music video, and that end-
users will want to see the artist in the personalized music videos they
create. ‘
¢ Through audio analysis, it is possible o estimate which sections are
more likely to include a singer’s voice, and which sections are purely
instrumentai. Sections that are more likely to include a singer's voice
may be given lower priority for replacement —on the assumption that
the singer is more likely to be visible in sections where he/she is
singing, and that end-users will want to see the singer in the

personalized music videos they create.

Analysis of the pre-existing music video may also be used fo determine the
modification type. For example:

« During instrumental sections of the pre-existing music video (i.e. where .
there's no singing), the modification type may be set to “replace”,
whereas during portions where there’s singing, a “picture-in-picture”
modification may be used such that the pre+éXiéting music video -



modification may be used such that the pre-existing music video WO
2008/008043 PCT/SG2007/000203 28 continues to be visible in a small
reGiangaiR suparimposed on user- supplied visual data. Selectgp®fo007/000203
End-user-Supplied Additional Visual data FIG 6 is a flow chart illustrating

a preferred embodiment of the step 122 in FIG 1, namely the step of
selecting additional visual data for at leastfone of the temporal sections.

In step 601, temporal sections are sorted in decreasing order of
replacement priority. This results in a sorted listed in which sections with
the highest prigrity for replacement (e.g. ,must replace” sections) are at
the tart of (o e 1o SR (ith e Sraals TP e o8lep
602, section®RRliRdxigmelgtss at or below a given priority threshold are
excluded, i.e. removed from the list. This step is provided so that the

numbeée fc%%tlg{g mgsteqrg e ’%%e’gdcd%p v ylfror? ne production to
another, he balance
between the fraction of the production that will consist of

end-upgt-8uPRIRAAGAH AN ViRRIFR ruerass A Jartion oJhat WlConsistric

of sections from pre-existing muysic video. Starting from the highest priority
sectiori', DA SRR AT SriesirgRdticp! Y@H%?&?(ﬁaafﬂﬂe?}ﬁ%@&“e of the
end-utensuppdiediaklitional media, in step 604 a portion of that visual
data is selected to replace the next section (in descending order of

priorit g and the selection portion of end-user-supplied visual data is

markel P 0 iSMReE 8B8I9PH AR IETRY IRSIECIRATRGIARS. Qfdaplacement
supplipdonitedidhavestisddia soaddiiseddrepdet sttions aleptidhighest
requingoRRTYaURRARSIIOD o1 B ANErIRe SUBRlR] BRAIELYR Rl

data is marked as unused, so'the loop eated 3/ ctlné; gortlons of
end-ulsiy.and sections with lowest priority are at the end. In step 602,

sections
whose priority is at or below a given priority threshold are excluded, i.e.
removed from the fist. This step is provided so that the number of sections
that get replaced can vary from one production to ancther, for example based
on a user control that sets the balance between the fraction of the production
that will consist of end-user-supplied addition visual data versus the fraction

that will consist of sections from pre-existing music video.

Starting from the highest priority section, as long as there are sections to be
replaced and unused end-user-supplied additional media, in step 604 a
portion of that visual data is selected to replace the next section (in

| descending order of priority), and the selection portion of end-user-supplied
visual data is marked as “used” in step 605. If there is no more unused end-
user supplied media, and if media is allowed fo repeat, then in step 606 a
required already-used portion of the end-user-supplied additional visual data
is marked as unused, s0 the loop of _repea’tediy setecting portions of end-user-

- supplied additional visual data can continue. M -us'e;r media cannotbe -



supplied additional visual data can continue. If user media cannot be WO
2008/008043 PCT/SG2007/000203 29 repeated, then the current section

ang.ghmsubsgearent sections (in descending order of priority pesestefto 7000203
unmodified, and excluded from replacement step 603. Descriptor

Matching In a preferred embodiment, step 604 may use "descriptor
matching" in which user media is selected®uch that it has characteristics
closest to some target descriptor values. Some descriptors maybe
"global", e.g. perhaps for a particular style or particular production, we
want tQ emﬁhgsiﬁgnf?%}s e ardlfss of the orlglnal content of the

.Of the ,
modifiaBle Sectiona. I otHer easesoRRnafll SUPsRaHRA! spatens dRidascending
select ewsigojanefiviraieighenmediizimand exstydediithorepagenamiatlyp 603,
specify target descriptors for segments to be replaced. - Target

descriptors for a modifiable segment may be derived automatically based
on an : of the music video that originally occurred at
that point in the music. - Target descriptor may be based on what is

happepingdn e uqic Hinibat RelnteBOmUeLe %Eﬁ%@? 1048 Offinich

bright video or pictures, where it Is soft, choose dark video or pictures. -

the enHSGEEIESR iBlestrltorEI it did ascRiaersiGiRitss sinsent Rapme target

analyzdesthiptoridainds. dSmrmaidesthiprheniauns asiiares.gnpsieriOs: for

a avepmedilintiaeseiam e aud Reele splialbndaonss Raltions. of the

end-user-supplied media that are at least as long as the” modifiablé

sectiofe9ATHESH A hherising srRidRN IbbemeddiaRlelsasiansye riber cases,

boundteshtiratarisiiticsiiedainstiiaitt satebeesaiolieimisiediiiRio segment.

methods for §?J%CEH%P%%‘?£§§89:I%Q§% ii%tr‘g’é{'&%é%ﬂbqgrg q’gr segments {0
be replaced.

- Target descriptors for a modifiable segment may be derived
a'utomaticaily based on analysis of the portion of the music video that
originally occurred at that point in the music.

- Target descriptor may be-based on what is happening in the music at
that point. E.g. where the music loud, choose bright video or pictures,
where it is soft, choose dark video or pictures.

- If the end-user-supplied additional media includes video, and we have
analyzed that video to determine the shot boundary times, in step 604
for a given modifiable section we could preferentially choose portions
of the end-user-supplied media that are at least as long as the
modifiable section. In this way, the new niusic video is less likely to

have shot boundaries that are uncorrelated with the beats of the music.

Other methods for selecting media based on descriptor matching are
described in the prior art, for example in UK patent GB2380588.



described in the prior art, for example in UK patent GB2380599. WO
2008/008043 PCT/SG2007/000203 30 In step 121 in which the end-user

ideﬁpg@%sﬁugg ction of new visual data, the user-interface rpé'i‘/:?éﬁﬁ)m 000203
include controls whereby the user can specify preference levels for

portions of the user media, thus specifying how important it is for him or
her that various portions of the new visuakdata be included. For example,
if the new visual data includes video, the end-user might specify
"highlights", portions of the video that he or she would very much like to
see in the new music video, or "exclusions”, portions of the video that

shouldhteRplEbiniiird fiseritidrelidestiies asplivdicnalauniuelsata, the
end-useks-teferenoery tsdhecisiy coatisld wirrabahtie, iisenndesiden

into a i . Slecting a portion ,of the available user
MG e e R

has indlRREaME $fghREARN hghihet Yaririsrertipssiatibe apwidigasiatalhe
The va:wusaar.it%rta desciphed Wﬁ@%ﬁ&ﬂ%ﬁ@@dé@ﬁ@%&h e 8hd-user
times he _in conflict, Fqr. mple,.the user m ve highlighted a portion
of his g‘?'ﬁiﬁrs%&g&t}wgﬁgﬁr@ a gﬂ%ﬂ?\%?i% orter aaﬁg%q)?ro %g’%'é! tohs
which 2t fiee te precedhenapossilsl videpronthaisiohrs’tingrhioadiof fhe video

face ofistahotRMHSHBEUNr GHitBEREIUSR 4&Eering model whereby each
of the criteria has a given weight that determines its influence on the

selection decision. We could, for example, set the weights such that
highligh®uhdrigomelisnaeaiidheisod-sspptquaiesehacsl fonybawakeritaditois

the newaidsie, \idan LRVERAR NG sesHilstin sppedam WF@%%?&Q&IH% portion
ntne

getting%feglaced vg’ith user-mﬁ_dl? that contains shot boundaries.

above YSUE AR TESELIOEHEH Bt BIRRIASH BREiodIT Ry wrsis go to
portions the user has indicated as "highlights”, and “exclusions” would be
avoided entirely.

The various criteria described above for selecting user media may at fimes be
in conflict. For example, the user may have highlighted a portion of his or her
video that is in a shot that's shorter than any of the sections which must be
replaced. One possible approach fo selecting media in face of such
contradictory criteria is to use a scoring model whereby each of the criteria
has a given weight that determines its influence on the selection decision. We
could, for example, set the weights such that highlighted portions of the end-
user-supplied media always make it into the new music video, even if this
results in some temporal sections getting replaced with user-media that

coniains shot boundaries.

in the above deécription, the selection of portions of end-user-supplied media
_ Is done for one temporal section at a time. For each temporal section, we find
. the beét portion of end-user-supplied media, without taking into account how

this may affect the selection of media for subsequent temporal sections. An



is done for one temporal section at a time. For each temporal section, we
find the best portion of end-user-supplied media, without taking into
acGRBRew,this may affect the selection of media for subsggy@beoroe0203
temporal sections. An WO 2008/008043 PCT/SG2007/000203 31
alternative approach is to use an algorithm that finds a globally optimal.(or
near-optimal) set of user selections for alBfemporal sections simultaneous,
according to some scoring model that defines how good a given set of
selections is based on how well the descriptors match, whether it avoids .
shot & ether | Iude

user- s%c@c% % ct’i, unl?se%ous ggalirltam%lr%g Ersiai Z%gggkfgpgg]gmar
global'?ﬁﬁ’tﬁﬁ’iﬁ't‘ﬁi s¢ipbusprsalectiere fsal iempotabsattinns siiutingous, -

simulaseeopning edi @Qméi}zlﬂéﬁ'ﬂtf RERGIANARANBDHAPEBHE AIG0EHLBEo!
Deferred DFCISIO gL ) Odlf altJon Wlfje Ther‘ﬁ/ e of madification to use for

each tempora I-llssectlon nTay 58 par i 45 rGEER axRidRghot
phasebpafifiarigsdn theingalvdanised Mmaehlt tenhntnahﬂes&msrmﬁﬁeﬂy

duringHigRIGRROIAARL RIRSS oG AIneAE REeHHIYIRY B3R Y mzatton
for each E(ﬁ r”% oral sectlon %“S%ﬁf SSIb|e modlflcatlonv%mes may
specifidTET SR SE5HIRAE [V Aititnhs Adudpa &g %ataﬂe@)w@‘of
modifigstianicRupgsaamnpig, fncagiedin dgnptimaksection, the modification
type could be "replace” only if the selected user visual data is high motion

Siiiivrs picture, with the user visual data
appearlng ina rectangle supenmposed on the pre-existing music video.

SegmeikReR! @?%ﬂ&ﬁw I&E'G ZAHH%HW&&&P&Q%’&G%% ra“?paﬁ)y or

the embaodiment for segment
entirely deferred to the second phase, rather than being determined for each

temporal section entirely during the annotation phase.

For example, during the annotation phase, for each temporal section a list of
possibie modification types may be specified for each segment, with
conditions associated with each type of modification. For example, for a
given temporal section, the modification type could be ‘replace” only if the
selected user visual data is high-motion video; if the selected user visual data
is a still image or low-motion video, the modification type would be picture-in-
picture, with the user visual data appearing in a rectangte sttperimpcsed on
the pre-existing music video.

Segment Replacement Example

FIG 7 illustrates the overall operation of the embodiment for segment
replacement in a pre-existing music video using analysis of music and video,
The assumption here is that the “edit deeision list” (EDL) for the pre-existing
music video is not a\tailable, nor is any manual markup, so suitable modifiable

temporal sections must be determined through analysis of the music videe.



replacement in a pre-existing music video using analysis of music and
video. The assumption here is that the "edit decision list" (EDL) for the

PrepXsiskingsgaausic video is not available, nor is any manual paaskifieSoo2e3
suitable modifiable temporal sections must be determined through

analysis of the music video. WO 2008/008043 PCT/SG2007/000203 32
The pre-existing music video 710 consist82of a music component 711 and
video component 712. The video component consists of a series of
segments mvSegl through mvSeg7; the prefix "mv" is short for "music
video". The segments are separated by cuts 714, and transitions such as
wipes 715 and dissolves 713. By analyzing the music component 711

and vifibd RisrapistiBarTusicofdpe b -corisistroirsiosiurmmpenEobhiliamd
:he re%lﬁé@ﬁdﬂ@ﬁ&ﬁi&ﬁ?'ﬁ ﬁasl‘ﬂbsgiﬁ!ﬁé% 4 rﬂégiﬁ-:rﬂt Wﬁ}ﬁﬁ@ _E*ear@g)‘i&gfggﬁments
emporal boundaries for the modifiable sections. In this example, there

are fo{}qr\fr%é %%aﬁ?@gj’é'aygr% ,%8%%%186‘@5 ﬁ%ﬁﬁ&t%{rigy%r K8%nd B
shot bergnaentesin seppeted by tnts Midianditrenstivedissthiad Wipes 715 and
modifigRle,sestians of the pre-existing music video are selected for
modification, In this case, only replacement by cut is used: in the output

production, selected modifiable sections are replaced with user media.
The uSaranaiytingethe TosBistmgiament/ Hedosiie vidabelwdptieat Videof fite pre-

and "E&ﬁgﬁn\%qﬁé?s%'v‘&@eaﬂéf‘%%ﬁﬁ ﬂ@%%ﬁg%%%ﬁlﬁﬁbﬁss%%@si&d

replaced with material user material sSegl 741 and sSeg2. In the output
produROIE NS ERMERRIY vufianie drmprErbRAsIda R feiiiba medifiabie

them stidadinedhitiekathpleittbeginseofoar cobdifabid Bediiid neddiakitporal
secloBod kit RRESHINH ORI HBLABSAEL oM HRELMERE Mudtifieo
that not all user video gets used; some user video does not appear in the
output production 742.

The first and third modifiable sections of the pre-existing music video are
selected for modification. In this case, only replacement by cut is used: in the

oufput production, seEecte'd modifiable sections are replaced with user media.

The user input media consists of two video files, labeled “User video 1" and
“User video 2”. In the output production, the first modifiable section is
replaced with material user material sSeg1 741 and sSeg2. in the output
production, the segments overlap, and the dissoclve fransition betweeﬁ them
731 is timed such that it begins on a cut hint. The third modifiable section
733 is replaced with material sSeg3 from “User video 2”. Note that not ali
user video gets used; some user video does not appear in the output
production 742. |

Use of Part of Pre-Existing Music Video or Mullinle Pre-Existing Music Videos

For simplicity, in the above description the new music video is assumed to be

the same duration as the single pre-existing music video from which it is



Use of Part of Pre-Existing Music Video or Multiple Pre-Existing Music
Videos For simplicity, in the above description the new music video is
asgimegd tashs the same duration as the single pre-existing ppy&ig ¥igRB6h203
from which it is WO 2008/008043 PCT/SG2007/000203 33 derived. More
generally, however, with straightforward modifications, the above

methods could be used to make a new mgssic video from a portion of a
pre-existing video. Of particular relevance is the case where a user is

making a video ringtone for a mobile phone from a pre-existing music

video. Ringtones based on, popular songs - includin VFif?eo ringtones -
ener SRy SEE AFES M B h SRR e epaiabRge. ine
excerpbevthategtiortie cmfitHizescrg twhichkis amest oatihyidesdooy aipablen of a
which ngéag}%ﬂn@qngéoi‘s the "chorus". It's therefore highly desirable to use
the above methods to create new music videos based only on an excerpt

of a pre-existing music video, for example, the chorus. The above

methoO$ matittilatselbeaexteisdbd cagaiwheith stuadyhifomking a video ringtone for
modifigafions, b%@rug‘ﬁ‘o%ea%ﬁea-g%gtﬂm% =y Vﬁﬁ%é@? #8€ed on opular

concatenation of several pre-existing'music videos, or the concatenation

of ex@SMAS THEREEFNEYRRCIINEENRRIe AS AR IOHIOYSB AT IS RAR APOng.
Multipleybicdmptiiensiddie sifzove aneihsids tan fetiorode (e kiath evhRVRIiabst
of typ ith all.sie rforme sipgle computer
R R A

examplgsirigsEapiBiaHprtc IR fhetkedsdeisrivBaiviiEicaidepgbased
severajifipBipatesRcdfpatitipRERIBING FRSR 1IaSoh RlpBkaArpld aRdiERBFuS.

first authors a style using a pre-existing music video. The authoring

includes the various steps described earlier, such as annotation of the
pre-exiSithgpangsioalinels, epitmisathshextended, again with straightforward

modifications, to aliow the creation of a new music video from the
concatenation of several pre-existing music videos, or the concatenation of
excerpts thereof. ‘

Types of Computers and Division of Tasks Among Multiple Computers

The above methods can be implemented on a variety of types of computers,
with all steps performed on a single computer, or with different steps
performed on different computers. Following are examples of a few examples

of how the steps could be divided among several computers.

In all the scenarios described below, a style author first authors a style using a
pre-existing music video. The authoring includes the various steps described
earlier, such as annotation of the pre-existing music video, specification of
modification types for the modifiable temporal sections, specification of
additional effects & transitions, efc. In a typical case, the style author would

use tools running on a personal computer (desktop or laptop) to assist in the



modification types for the modifiable temporal sections, specification of
additional effects & transitions, etc. Ina typical case, the style author would

usevioalsssBning on a personal computer (desktop or laptop}pta/agsietifozos
the WO 2008/008043 PCT/SG2007/000203 34 authoring process. The

authored styled is then deployed in any one of several ways. Personal
Computer. The style, and a software progfam that uses it, is installed on
a personal computer. Via a user interface in that software, the user
selects media files on the computer's hard-drive or other mass-storage

device. yle; Al ' ic
oo e S e LB BT
EDL cSRVEIf&f® played in real-time to generate a series of video

frames for a real-time preview, or rendered to a video file. Portable

devices. Thestyle a software program that uses it, could installed.
o various CL e S G G Lo e g BTvipe Peb R e s
mobile phonistaiersenal rEgieIA SoRRWES. dijRc vsgeinterfaceaindhat software, -

portable mugie RERABEISIYISRSBUNBASH R Remp LS sIPAar S e idher
otherwise function jn the same way as in the P?rsonal_ computer scenario

described aBBRE-ERIRAT. FRIGY IaRGTINe KLY IS ARGRIURIRR i Sipae of
server that iergatingentew music vitlieo Makiprgger viteacressibenthufgh the

2 computer REMAEkicORES MRl H15, Blel Bt BAIgEH HOLRRRS 1

visual data from his or her computing device (personal computer, mobile
phone, PDASEIETIE AREEEHR VIR ALERHBRALRVISY. §r rendered
web-page digpiayiddouiing a web browser application such as

e Porfable devices. The siyle, and a software program that uses it, could
be installed on various other computing devices, including portable
devices such as mobile phones, personal digital assistants, digital style
camera, or portable music playing devices such as the iPod. The
software could otherwise function in the same way as in the Personal
Computer scenario described above.

e = Server-Based Scenario. The style is de_pioyéd on a server that
impfements a music video making service accessible through'a

- computer network, for example the intermet. An end-user up!'oads
visual data from his or her computing device (personal computer,
mobile phone, PDA, etc.) to the server, typically via a user-interface on
a web-page displayed using a web browser application such as
Microsoft Internet Explorer. He or she then selects a style (if there is
more than one style to choose from on the server), and initiates the
process of making a new music video. Software running on the server
then executes steps describes above to automatically create the EDL
for new music video that incorporates the user's media. The server
then renders the EDL info a compressed video file, which the end user
downloads and views on his or her computing device.



Microsoft Internet Explorer. He or she then selects a style (if there is more
than one style to choose from on the server), and initiates the process of
making,a AeWnusic video. Software running on the server thenexasuiess
steps describes above to automatically create the EDL for new music
video that incorporates the user's media. The server then renders the

EDL into a compressed video file, which @8 end user downloads and
views on his or her computing device. WO 2008/008043
PCT/SG2007/000203 35 Server-Based Service with Minimal Media
Transfer. In a variation of the server-based scenario, the end-user's .
media is AnalFPRer &7 Y SPTHIEP 4t Mifimab Mgdia JERRtES forananiaian st
are upload tehthecsesnbgsantteaatiuhtneadiadies nsafie reneizain gronis or
the server ug@s SB%F%?SF '%@@9%%!%&8&%%@% :%%h%eh%»BSQ $IKE BBrver,

EDL for a new music video. The us portions of t re-existing

music video "4 Refens mediadilgswRRIlVRYE IEMRBS A SSEsvEsHESSIRE

Software onieadnisgEeeEptILrphenRiayadhe fdabraxeeuting e new
editing instryctions. i theﬁglEm_re I-time,to %%? rate a ser%es of video
1 e

MYSic Video. us portion & pre-exisyng music video
frames. The aavantage of this appr%ac S A SrhOURT Of (At

transferred Beakéépferreiecie dawnoadashie tivepadupgpatermputer. Software
dramatically sp@eeskd Psnstikipuiar e pRUY8RY SMIcdiaa/iveY 186 Sditing
uploaded to Ihq setr.ver..S%Ie é’?ﬁiﬂ[ho“t Firte-Exéstingg}M sic Video Ii;t%?
annotation pwgsfgﬁs'%ﬁly'/nau?oma & ,'-EftaléE 5s81ENE 2 at%egesctﬂev fitch

is not tied tofEmssrtiEDRRgvarésdstipldhisrie videibisThat $iplerspecifiédate

method and pararaeiersdaiRNARLBY NS eredaling spusisnyfieg.ibut

not the annotation.itself, ajong with rules for applying additional effects
and dramatical?y reJucgd. -&n- particular, the \é/naquser’s media never gets

uploaded to the server.

Style Without Pre-Existing Music Video ‘ .
If the annotation phase is fully automated, it is possible to create a style which

is not tied to an particular pi’e-exisﬁng music video. The style specifies the
method and parameters for annotating the pre-existing music video, but not
the annotation itself, along with rules for 'a'bptying additional effects and

transitions.

With such a stylé and a sofiware program that uses it, an end-user could take
any pre-existing music video (possibly downloaded from a video sharing
website or record company website), seiect his or her own additional visual
data, and create a new music video, In such a scenario, the actual
annotation and creation phases 110 and 120 would be executed entirely on
the end-user's computer.

Another alternative is for the end-user to receive a pre-existing music video

-and annotation information which specifies which temporal sections which



transitions. With such a style and a software program that uses it, an
end-user could take any pre-existing music video (possibly downloaded
frog2yigdeRsharing website or record company website), sglget his 9800203
her own additional visual data, and create a new music video. In such a
scenario, the actual annotation and creation phases 110 and 120 would

be executed entirely on the end-user's c@mputer. Another alternative is

for the end-user to receive a pre-existing music video and annotation
information which specifies which temporal sections which WO
2008/008043 PCT/SG2007/000203 36 may be modified, but not which

type o FROBREQEHIF RIS WHeh BeRsiS mapdiration {5 Hee o ettiienal
prograsfietheto sse chu bl sfteatdrqyeexidingsentsitl \eleot g pre-existing

afothstosses dhmqun ol ;
A s U R

progreHRERIAIHP ERLPEIREIAN PR E9¢ FTEDrRCEBHITR® PRctHBRlieS. The

describefivaine peodMimonaDINsrecaiRgteiehadisie Mddohe-Hivemias Rashods
been descri bove, many modifications are possible within the scope
de3EMI0ST ahove

of the.invention as defined by the claims. MCSLLP 37 Claims 1. A

computerized method for making a new music video from a pre- existing

music MigeQg Btk 8 vinglesnve@mantidpraCid B ATHAS G aigrfbeiB Sy

includirl%a music tracchang a visual tracb, sa&ﬂ.n‘ﬁthod incIL\; ing: a) a.first

phase RAICH (N BT S o LR TS T AT ey K overiton as
defined by the claims. :
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first user to obtain location data defining the locations of a plurality of
temporal sections within the pre-existing music video; and b) a second
phase in which the new music video is created by: 10 (i) a second user
indicating a collection of additional visual data, (ii) for at least one of saitf CSLLP
temporal sections of the pre-existing music video, automatically selecting
at least one respective element from ti& indicated collection of additional
visual data, (iii) automatically modifying the visual track of at least one of
said plurality 15 of temporal sections of the pre-existing music video using
the respective at least one selected element from the collection of

al visual data to form at least one modified visual track section;
and (iv) automatically combining said at least one modified visual track
section with other sections of the visual track of the pre-existing music
video and the 20 music track of the pre-existing music video tg form the
e b RURRAIE LR R ABE DI I STSIE A5G P B Pre-
music track of the, pre-existing video, and said visual track of the new
QIS F&d@ﬁ%ﬁc‘é‘%%?aﬁﬂ&f%?? W&?dé’é%ﬁ&@@;%%"%ﬁ 1% QURELF ideo both

ic vid id oth ' CS 38 of the visual
EICFERE BILSLS ARG AL VRIGH Voo ok DERHAAR G respect
n i Kin.th o vide.as in the pre-exist .
VD) 2. X BB d0cA R 5 BLGr T GHINS L e aLa PR 2
further i des the.fi deriving, f id..
ot SEL R DRI R L A e o R e e Wy o
ification datat.indicatm%%gpe of madification to b madg to the

oql
mPOI’ | sec EOPS W{ pre-exisling music video, an
respective temporal section, and

b

et
DO 3=
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a second phase in which the new music video is created by:

(i) a second user indicating a collection of additional visual data,

(i} for at least one of said temporal sections of the pre-existing music
video, automatically selecting at least one respective element from the
indicated collection of additional visual data,

(iiiy automatically modifying the visual track of at least one of said plurality
of temporal sections of the pre-existing music video using the respective at
least one selected element from the collection of additional visual data to form
at least one modified visual track section; and

{iv) automatically combining said at least one modified visual frack section
with other sections of the visual track of the pre-existing music video and the
music track of the pre-existing music video to form the new music video, said
music track of the new music video being said music track of the pre-existing
video, and said visual track of the new music video incorporating said other

sections of the visual track of the pre-existing music video, said other sections
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in said second phase of the method, said step of modifying said at least

one 10 temporal section of the pre-existing music video being performed
according to the respective set of modification data. 3. A method

according to claim 1 or claim 2 in which in said first phase said first USeTynsi | p
operates a first computer system, and in said second phase the second

user operates a second computer systegn operationally independent 15

from the first computer system, said location data being transferred

between the first computer system and the second computer system

following said first phase. 4. A computerized method for making a new

roidie videalftoncka gfr theepistingistingi cruidepyikEd hevingubie satee dmdng with
pre-existing music video both 20 including a music track and a visual
tregReshid thetimodsicclidikgn dha fiest phizsie ivideloics tinetbecpesistiigjing music
music video is annotated by: (i) obtaining location data defining the

loictions of a plurality of temporal sections within the pre-existing music
video, and MCSLLP 39 (ii) deriving, for one or more said temporal

$hctiond oheibqsteesesding tawadniddo, vehiebpective set of modification

data indicating a type of modification to be made to the respective

temporaki dishphagaiike coathprldugheiiniindes heliratigkevidesung, for
created by a process 5 comprising: (ii) a user indicating a collection of
Afitionanisgalsdita, tamreralt resttonise of shig terepRFitisuctiowsiss tHdeo, a
pre-existing music video, automatically selecting at least one respective
ersneptif®hehoiconediivatitmatath iafigelisodatdyre @f) mdrﬁ%&gﬂyto be

modifying the visual track of said at least one temporal
made to the respective temporal section, and

in said second phase of the method, said step of modifying said at least one
temporal section of the pre-existing music video being performed according to
the respective set of modification data.
3. A method according to claim 1 or claim 2 in which in said first phase
said first user operates a first computer system, and in said second phase the
second user operates a second computer system operationally independent
from the first computer system, said location data being fransferred between
the first computer system and the second computer system following said first
phase.
4. A computerized method for making a new music video from a pre-
existing music video, said new music video and pre-existing music video both
including a music track and a visual track, said method including:

a) a first phase in which the pre-existing music video is annotated by:

(i) obtaining location data defining the locations of a plurality of temporal

sections within the pre-existing music video, and
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section of the pre-existing music video according to the respective set of
modification data using the respective at least one selected element from
the collection of additional visual data to form at least one modified visual MCSLLP
track section; and 15 (v) automatically combining said at least one
modified visual track section with other sections of the visual track of the
pre-existing music video and the musiggrack of the pre-existing music
video to form the new music video, said music track of the new music
video being said music track of the pre-existing video, and said visual
track of the new music video incorporating said other 20 sections of the
visugii) tesek/fghfo prarexistingrensisia tedgno s isectimrsset iomprofdkisting
visual track of the pre-existing music video having the same timing with
resiseciidaheanasicactivk sethef newdifinatiovideta asdicating e tepistifig
music video. MCSLLP 40 5. A method according to claim 2 or claim 4 in
wiaclifisalibses e madiitation epestiyel ey ta)l aqoitwesaridcluding an
automatic analysis of said music track of the pre-existing motion video. 6.
A mbiifogesssutdingse takhich thamenondaievBlizovihicieaieshloyfagirécess
phase of the method, a respective said set of modification data is derived
fOPRREPIERiId temporal section of the pre-existing music video and for
each of a plurality of values of a style parameter, and said second phase
of tHé)rAdiReH iNkRINg serlirtipa ohrdditpealdistyt patameter, and 10
modifying said at least one temporal section of the pre-existing music
videdihiebrlilapss ene rekprigiiasnisial sesdisioaiihpassiriae nwiie

the selected value of the style parameter. _
video, automatically selecting at least one respective element from the

collection of additional visual data,

(i) automatically modifying the visual track of said at least one temporal
section of the pre-existing music video according to the respective set of
modification data using the respective at least one selected element from the
collection of additional visual data to form at least one modified visual track
section: and

(v} automatically combining said at least one modified visual track section
with other sections of the visual track of the pre-existing music video and the
music track of the pre-existing music video to form the new music video, said
music track of the new music video being said music track of the pre-existing
video, and said visual frack of the new music video incorporating said other
sections of the visual track of the pre-existing music video, said other sections
of the visual track of the pre-existing music video having the same timing with
respect to the music track in the new music video as in the pre-existing music

video.
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7. A method according to any preceding claim in which said second
phase includes analysing each selected element of the collection of
additional 15 visual data, said step of modifying said respective at least MCSLLP
one temporal section of the pre-existing music video being performed
according to the result of the analysis. 8. A method according to any
preceding claim in which said set of loggtion data is obtained using an

edit decision list describing the pre-existing 20 music video. 9. A method
according to any preceding claims in which the step of obtaining the

location data includes performing an automatic analysis of the music

teack andl/oneited teaddoaditite preatxisting mwsiEinded. MGBER 4didGsets of
A method according to any preceding claim in which said first phase
inohulifsatiosodstingra despentivy maidsstD mphiatity \@iueudth stachredlysis of
said plurality of temporal sections, and said second phase includes a step
cfasbleosigtsaid af ibashenexadtsaidhpidiatityidédemporal sections based

on the 5 respective modification priority values of said temporal sections.

H. A mthudrast acliogdioglineiabnirRwhigimat leastiaine Sardwhichficatai first
priority value specifies that the respective temporal section must be

iptlasie df dheonmetaid! aal caspectvef sl st malitpod fatonati secimderived for
12. A method according to claim 10 or claim 11 in which at least one said
lEnntodifidatimnpaietisectior ehivifipetexisting espeitividtompuddicsezticin of a
must not be included among said at least one of said plurality of temporal
oriakity. of Saesedhadshdeqranagriempnd claims 10 to 12 in which for

each of said plurality of temporal sections the modified priority values are

obtainegidy s@cendophase aidhsmethes dnsiedsdsting music video.

selecting a value for said style parameter, and

modifying said at least one temporal section of the pre-existing music
video according to the respective set of modification data associated with the
selected value of the style parameter.
7. A method according to any preceding claim in which said second
phase includes analysing each selected element of the collection of additional
visual data, said step of modifying said respective at least one temporal
section of the pre-existing music video being performed according to the
result of the analysis.
8. A method according to any preceding claim in which said set of
location data is obtained using an edit decision list describing the pre-existing
music video.
9. A method according to any preceding claims in which the step of
obtaining the location data includes performing an automatic analysis of the

music track and/or video track of the pre-existing music video.
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15 14. A method according to any preceding claim in which said step of
automatically modifying the visual track of said at least one of said

plurality of temporal sections of the pre-existing music video, compriseﬁCSLLp
replacing the visual track of said at least one of said plurality of temporal
sections of the pre-existing music video with the respective at least one
selected element 20 from the collectiogof additional visual data. 15. A
method according to any of claims 1 to 13 in which said step of

automatically modifying the visual track of said at least one of said

plurality of temporal sections of the pre-existing music video, comprises
crimbiniygribehMC SEtdtdiRyvisuahirank cidiaigl aldieashontiohseadd first phase
plurality of temporal sections of the pre-existing music video with the
resheidiy e as dedstion a selsptetiwamedifidadiontibei ootie ebduneofvib ditiehabf said
visual data. 16. A method according to any preceding claim in which said
stepalityb elutematicallysselntiag ol stdehstenmndf phaktemmindes a step of
sections of the pre- existing music video, at least one respective element

fete chiegrefichiad ceslitcntierobtadt ploralityinfdedataiackedming) based on the
determining shot boundaries in the indicated collection of additional visual
datpentioie o) ifokimimgtioc tylealaas fod seibdénticast decliecton of
additional visual data based on said shot boundaries. 17. A method
dctordiAgnetheg precediing diaiotaimwitich sdiicbtep lebstiutomatahlmodification
selecting, for at least one of said temporal sections of the pre- existing
ratisidyidabicaspemifien shelsurticepsotiventeropotakbsadicatetiusb be included
collection of additional visual data includes: (i) deriving one or more
dusongtepichiidedet dne infikzitbpluttilgtfrtemporal sections.

12. A method according to claim 10 or claim 11 in which at least one said
modification priority value specifies that the respective temporal section must
not be included among said at least one of said plurality of temporal sections.
13. A method according to any of claims 10 to 12 in which for each of said
plurality of temporal sections the modified priority values are obtained by an
automatic analysis of said pre-existing music video.

14. A method according to any preceding claim in which said step of
automaticaily modifying the visual track of said at least one of said plurality of
temporal sections of the pre-existing music video, comprises replacing the
visual track of said at least one of said plurality of temporal sections of the
pre-existing music video with the respective at least one selected element
from the collection of additional visual data.

15. A method according to any of claims 1 to 13 in which said step of
automatically modifying the visual track of said at least one of said plurality of

temporal sections of the pre-existing music video, comprises combining the
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additional visual data, and (ii) selecting the element from the indicated
collection of additional visual data based on said one or more descriptor
values. 20 18. A method according to claim 17 in which said element is MCSLLP
selected according to a similarity criterion between said one or more

derived descriptor values and one or more respective descriptor values

for the visual track of the respective te#iZporal section of the pre-existing

music video. MCSLLP 43 19. A method according to claim 17 in which

said element is selected according to a similarity criterion between said
derived descriptor values and one or more descriptor value targets of the
réspettitacte v sail sictrastsaie ofsaidnmiusadtsaifempae saddss of the
having been derived in said first phase. 5 20. A method according to any
prescedintingaimuiovwidecs avit im titifiees pestinetrat keasttionenge ipeirdeslement
at least one visual effect pertaining to the respective section of the visual
thek dhereopestisisthadatisisalivissia dat@method according to claim 20

in which the visual effect is a slow motion or fast motion effect. 10 22. A

mBthod/adtsitieg @caaydingcéeimiyidrasedingieledn fifstphgbesaid step of
includes specifying a respective speed value for one or more of said
taripBialicadivtisnieciing cirnad dresiciireafsaid teamosak GeRtinns PEB\ pre-
motion or fast_ motion according to the respective specified speed value.
EXIH At Sc Mgy 3 HRSHrePEdITRFRRGHY RIBMISRtVEom diécingicated
15 applied to substantially the whole of the new music video. 24. A
iretsstoebrindirRNahyi$at datag e which the new music video

includes at least one visual effect at a location in the new music video

determifib4{ECBHARG BhetdauRdaFiafeintigcdigrted collection of additional

visual data, and

(i) selecting the element from the indicated collection of additional
visual data based on said shot boundaries.
17. A method according to any preceding claim in which said step of
automatically selecting, for at least one of said temporal sections of the pre-
existing music video, at least one respective element from the indicated
collection of additional visual data includes:

(1) deriving one or more descriptor values for the indicated collection of
additional visuai data, and

(i) selecting the element from the indicated collection of additional
visual data based on said one or more descriptor vaiues.
18. A method according to claim 17 in which said element is selected
according to a similarity criterion between said one or more derived descriptor
values and one or more respective descriptor values for the visual track of the

respective temporal section of the pre-existing music video.
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25. A method according to any preceding claim further including 20
transferring the new music video to a portable handphone for use as a
video ringtone. 26. A computerized method for making a new music vidéécSLLP
from a pre- existing music video, said new music video and pre-existing

music video both MCSLLP 44 including a music track and a visual track,

said method being performed by a comgputer system with access to (a)

the pre-existing music video, and (b) pre- existing location data defining

the locations of a plurality of temporal sections within the pre-existing

music video; 5 the method including (i) receiving an indication from a user

ofta collectimstrafchdditiordihgisicalcidata; () for whlehst ake obsaitht is selected
temporal sections of the pre-existing music video, automatically selecting
adeastingaoes pactilveiBleninicnobe tve e h0seid eddiovedf desiiiiptal vislu@ls and
data; (iii) automatically modifying the visual track of said at least one
tengporamsectims ofipier prekexiktige teidd dhesires fectisspiectiperal leastion, said
one selected element from the collection of additional visual data to form
atrleast moge Meslifigdorisail ¢rtarigstchaninaneth @ermvew matmallfrst phase.
combining said at least one modified visual track section with other
sHttiondofmbthoibuaderadingf thegime-pristedjng usieividio whittheafusiodified
track of the pre-existing music video to form the new music video, said

vigsiel ticakkos eediorevinsuisieralesodidierpt aid envisical aafkest thertaining to the
pre-existing video, and said visual track of the new music video
iresppotiengesiienodh dhegiseatiaskobflibeypeatiisbtk @ Mtiusipradedsting
music video, said other sections

21. A method according to claim 20 in which the visual effect is a slow

motion or fast motion effect.

22. A method according to any preceding claim in which said first phase
includes specifying a respective speed value for one or more of said temporal
sections, and each said modified visual track section has a slow motion or fast
motion according to the respective specified speed value.

23. A method according to any preceding claim in which a visual effect is
applied to substantially the whole of the new music video.

24. A method according to any preceding claim in which the new music
video includes at least one visual effect at a location in the new music video
determined according to a feature of the music track.

25. A method according to any preceding claim further including
transferring the new music video to a portable handphone for use as a video
ringtone.

26. A computerized method for making a new music video from a pre-

existing music video, said new music video and pre-existing music video both
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of the visual track of the pre-existing music video having the same timing

with respect to the music track in the new music video as in the

pre-existing music video. MCSLLP 45 27. A method according to claim

26 in which the computer system is a server which communicates witH# CSLLP
the user over a computer network. 28. A method according to claim 27 in
which the computer network is the integget. 5 29. An apparatus operable

by a user and comprising: an interface for receiving (a) a pre-existing

music video, said pre-existing music video including a music track and a
visual track, and (b) location data defining the locations of a plurality of

teipipeinbseeHanR: Wikl 4Rd RrerIdstiREkNSSE dgwd BdlatpgBRdtmed by a
means for receiving from the user an indication of a collection of

afighijnuiial Wgorlrdalehoachaser esespcaapanerdtit) fanalideagbanamd sajdbre-

temporal sections of the pre-existing music video, to select automatically
ahlRasigole atspatieddfimentikotodhtoAd cbiautiealiof aftiigralatiseelions
data; (ii) to modify automatically the visual track of said at least one
tentipiartleedienisfitigeposiexisiéng music video using the respective at
least one selected element from the collection of additional visual data to
fornilet leashozhimchadiified visual track section; and 20 (iii) to combine
automatically said at least one modified visual track section with other
sectignecdithey suah diaakat themp e tmasind g molec iacheof anid i ahvizcal
track of the pre-existing music video to form the new music video, said

data;

(i) for at least one of said temporal sections of the pre-existing music
video, automatically selecting at ieast one respective element from the
collection of additional visual data;

(i) automatically modifying the visual track of said at least one temporal
section of the pre-existing video using the respective at least one selected
element from the collection of additional visual data to form at least one
modified visual track section; and

(iv) automatically combining said at least one modified visual track section
with other sections of the visual track of the pre-existing music video and the
music track of the pre-existing music video to form the new music video, said
music track of the new music video being said music track of the pre-existing
video, and said visual track of the new music video incorporating said other
sections of the visual track of the pre-existing music video, said other sections
of the visual track of the pre-existing music video having the same timing with

respect to the music frack in the new music video as in the pre-existing music

video.
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new music video including a music track and a visual track, said music

track MCSLLP 46 of the new music video being said music track of the
pre-existing video, and said visual track of the new music video

incorporating said other sections of the visual track of the pre-existingy e g1 Lp
music video, said other sections of the visual track of the pre-existing

music video having the same timing wiyx 5 respect to the music track in

the new music video as in the pre-existing music video. 30. An apparatus
according to claim 29 which is a portable item of consumer electronics.

31. An apparatus according to claim 30 which is a handphone, digital still

Wy campran¥ifed cadoefddel, or BRiM 33. M caRBNtEiPregaRiogsem is a
comprising software readable by a computer system to cause the

MRS tesN it U RgrBeniith Mrihee o6 vér e eeivipatarietaysiing
music video including a music track and a visual track, and location data

srecifyingnaéirest aosiempaalcksistiay dhthehidh thesiorigaeiBetwork is the
receiving from a user an indication of a collection of audio visual data; (iii)
font@triedst one of said temporal sections of the pre-existing music video,
automatically selecting at least one respective element from the 20
@dlectigmadmeislititrsabpistslid ahp a(ivg ervdon abeapyisingdifying said visual
track of at least one temporal section of the pre-existing music video
usingriheteeueciiveratédaspaae MOBldstvg music video, said pre-existing
music video including a music track and a visual track, and (b} location data
defining the locations of a plurality of temporal sections within the pre-existing
music video;

data input means for receiving from the user an indication of a collection of
additional visual data; and

a processor arranged:

(i) for at least one of said temporal sections of the pre-existing music
video, to select automatically at least one respective element from the
collection of additional visual data;

(i) to modify automatically the visual track of said at least one temporal
section of the pre-existing music video using the respective at least one
selected element from the collection of additional visual data to form at least
one modified visual track section; and

(iii} to combine automatically said at least one modified visual track section
with other sections of the visual track of the pre-existing music video and the

music track of the pre-existing music video to form the new music video, said

new music video including a music track and a visual track, said music track



10

16

20

selected element from the collection of additional visual data to form at
least one modified visual track section; and (v) automatically combining
said at least one modified visual track section with other sections of the
visual track of the pre-existing music video 5 and the music track of the
pre-existing music video to form the new music video, said new music
video including a music track and a vist¢fl track, said music track of the
new music video being said music track of the pre-existing video, and
said visual track of the new music video incorporating said other sections
of the visual track of the pre-existing music video, said other sections 10
o tHe vigyalnrasie of dee greirgisait Ml rido ofaihepieecsdstiodivithep, and
with respect to the music track in the new music video as in the

HrickXistAY Ak oiteones. musshidepeinentieeraijrg ssithatbespselions of
for annotating a pre- existing music video, said method including: 15 (i)
dheaiviviplobagsnafatac &namey i Hie Jo faidns \bE ap SRiftyOdtee sRsdiens of the
sections within the pre-existing music video, and (ii) deriving, for one or
mskakdiatknffoiesScaomdSNG aprsiexdtdng hdrgvidieo samspéning with
set of modification data indicating a type of modification to be made to the
respeshie tbm parsiclarinindhe Pe i HairsHienRsdn o aierediatngnamusic
modification data out of the computer system. 34. A data product

rddB8ble by a computer system, the data product comprising: MCSLLp

48 a pre-existing music video including a music track and a visual track;

18Batior\PaBRIERM PECRISADNE t&iARBrf Setiitiflofitheprartable item  of

consumer electronics.

31.  An apparatus according to claim 30 which is a handphone, digital still
camera, video camcorder, or PDA.

32. A computer program product comprising software readable by a
computer system to cause the computer system to implement a method of:

(i) receiving a pre-existing music video including a music track and a
visual track, and location data specifying at least one temporal section of the
music video;

(i) receiving from a user an indication of a collection of audio visual
data;

(i) for at least one of said temporal sections of the pre-existing music
video, automatically selecting at least one respective element from the
collection of additional visual data,

(iv) automatically modifying said visual track of at least one temporal

section of the pre-existing music video using the respective at least one

MCSLLP
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existing music video; and for one or more of said temporal sections of the
music video, a 5 respective set of annotation data being an instruction to

the computer system to modify the visual track of the pre-existing music MCSLLP

video in the respective temporal sections with at least one element from a
collection of additional visual data accessible to the computer system to
form a new visual track. 35. A data progtct according to claim 34, the
annotation data further 10 comprising modification data for the one or
more of said temporal sections indicating a type of said modification to be
made to the respective section of the visual track of the pre-existing

NaLRie el e BR A\ PO BNECEBRELTRRI P G en B AkINAs BRYG T USIfoYIAeR least
from a pre- existing music video, said new music video and pre-existing

nareigrdder B uib gk disgiamusig track and a visual track, said
method including: a) selecting a set of annotation criteria; b) annotating a

pre-exigimgansitavicsity aceatdint o sagiselected seiryf atvaMiidoNisual track
criteria, including obtaining location data defining the locations of a

Peelty efitanopesalssetiions o¥ithe teiprergxisidighaysie-egedhgne ZicCyideo
creating the new music by a process comprising: (i) indicating a collection

ohrddiitonalivisurbditaf MMeShidRedstiy fanatiteariamecofead tiesnperalmusic
sections of the pre-existing music video, automatically selecting at least

origgespaiiveealemerit fuige dhiechaliegtiamofisiddittkabvig uahitatal (ritck, said
automatically modifying the visual track of said at least one temporal 5
sentgio vhtheadtrexisiinghnisividisle beisig g Hie respectivelablethst prsexisting
selected element from the collection of additional visual data to form at
leddhto, and said visual track of the new music video incorporating said other
sections of the visual track of the pre-existing music video, said other sections
of the visual track of the pre-existing music video having the same timing with
respect {o the music frack in the new music video as in the pre-existing music
video.
33. A method performed by a computer system for annotating a pre-
existing music video, said method including:
(i) obtaining location data defining the locations of a plurality of
temporal sections within the pre-existing music video, and
(i) deriving, for one or more said temporal sections of the pre-existing
music video, a respective set of modification data indicating a type of
moedification to be made fo the respective temporal section; and
(iify transmitting said location data and meodification data out of the
computer system.

34. A data product readable by a computer system, the data product

comprising:
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one modified visual track section; and (iv) automatically combining said at
least one modified visual track section with other sections of the visual
track of the pre-existing music video and the 10 music track of the CSLLP
pre-existing music video to form the new music video, said music track mN
the new music video being said music track of the pre-existing video, and
said visual track of the new music videggncorporating said other sections
of the visual track of the pre-existing music video, said other sections of
the visual track of the pre-existing music video having the same timing
with 15 respect to the music track in the new music video as in the
pre-existinteravistngidegsic video including a music track and a visual track;
location data specifying at least one temporal section of the pre-
existing music video; and
for one or more of said temporal sections of the music video, a
respective set of annotation data being an instruction to the computer system
to modify the visual track of the pre-existing music video in the respective
temporal sections with at least one element from a collection of additional
visual data accessible to the computer system to form a new visual track.
35. A data product according to claim 34, the annotation data further
comprising modification data for the one or more of said temporal sections
indicating a type of said modification to be made to the respective section of
the visual track of the pre-existing music video.
36. A computerized method for making a new music video from a pre-
existing music video, said new music video and pre-existing music video both
including a music track and a visual track, said method including:
a) selecting a set of annotation criteria;
b) annotating a pre-existing music video according to the selected set of
annotation criteria, including obtaining location data defining the locations of a
plurality of temporal sections within the pre-existing music video: and

¢) creating the new music by a process comprising:

(i) indicating a collection of additional visual data,
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(ii) for at least one of said temporal sections of the pre-existing music
video, automatically selecting at least one respective element from the
collection of additional visual data,

(iii) automatically modifying the visual track of said at least one temporal
section of the pre-existing music video using the respective at least one
selected element from the collection of additional visuai data to form at least
one modified visual track section; and
(iv) automatically combining said at least one modified visual track section
with other sections of the visual track of the pre-existing music video and the
music track of the pre-existing music video to form the new music video, said
music frack of the new music video being said music track of the pre-existing
video, and said visual track of the new music video incorporating said other
sections of the visual track of the pre-existing music video, said other sections
of the visual track of the pre-existing music video having the same timing with
respect to the music track in the new music video as in the pre-existing music

video.



