Creating a new nusic video by intercutting
user-supplied visual data with a pre-existing nusic

wo ceenodosel d of the invention The invention rebEt/e62007/000203
generally to conputer generation of data productions.
In particular, the invention relates to automated
editing of pre-existing nusic ideo by intercutting
user-supplied visual data (i.e. video or inage data).
Background of the invention Today, nedia formats used

by consumers are prinarily digital, whether video,
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t hat visual nts are synchroni ze
t resuitediio 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 events to
which they have been.

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

demand for professionally-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 lyrics”, according to the American Heritage Dictionary (online
edition). '



effects, and of course the footage itself (lip
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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
production 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 Elan, Earthnoise Inc.) describes a method for automatically or semi-
~ automatically creating “video movies” from “templates” that describe a
-temporal hierarchy for creating the movie. Slots in the template have
associated keywords and material to fill in the slots is obtained by looking up
the keywords in a video database.
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frominput nedia including video, pictures and nusic. _
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derive, a set of nedia descriptors which describe the

i nput nmedi a and which are derived fromthe input
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stnput and eutitanediat Ebe inpd esediaas “pansedidotgenenatesa content
C?eogrgééﬁ}gtion. An FDN is established that incorporates input media, content
representations and other functions. The FDN is then executed to 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



a human nusic video editor's sensibilities - resulting
in a production where the editing, effects and
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(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
temporal 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
to 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 to 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 a productioh that gives the



creating the original work. The term"intercutting" is
used to describe the said conbination process.
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One key.difference between the present invention and GB2380599 is that the
latter 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



description and is therefore too general a
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by the end-user.
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 filmed 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 to 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 to this as the
“output production”.



The term "input nmedia" refers to the entire collection

of media files fromwhich the output production is
w@emaneshs3 Thi s i ncl udes the pre-existing nusi CPET/S€m07/000203

and the additional visual data, supplied by the user.
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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 to 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. |
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non-zero duration, used where successive segnents have

tenporal overlap, include dissolves, w pes, and

numerous other transitions thag are well-known to

those skilled in the art. The term"style" refers to a

video editing style in the sense used in nuvee

aut oProducer and in UK Patent GB2380599, with some
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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

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



Preferred features of the invention wll now be
described, for the sake of illustration only, with
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is an enbodi rent of the invention to generate a new
musi ¢ video froma pre existing nusic video and
additional visual data. FIG2 is a flow chart show ng
steps of a possible inplenentation of one step of Fig.
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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 5 is a flow chart showing a possible imple.mentation 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.



information that will guide the creation of the new
musi ¢ video in the second phase. Typically, the first
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hase 1. The creati on phase has several steps.
t theegecond phase is perfeseedibyrreaaddisar.col | ecti on of
addi ti onal visual data. For exanple, if the nethod
were inplenmented on a personal conputer, the end-user
nTldanaelatioh phasedfasntwosstepsien thel first steg/1dn, ingporabsections

flarlee ngciovldi?hln the pre-existing music V|deo 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
temporal sections will be non-overlapping; if the EDL (Edit Decision List)
which was used to 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 simple as replacing the temporal section

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



file selection dialog box. In the step 122, elenents

of the additional visual data are selected for use in
worpashysomsyy t he tenporal sections defined in ste@r/84d#07/000203

Addi ti onal visual data may not necessarily be sel ected

for every tenporal section; it may be that el enments of

the additional visual data argqselected for only a

subset of the tenporal sections. For exanple, the

sel ection step may be such that additional visual data

must never be repeated, in which case if the pool of
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exanple, if two possible nodifications were specified,
step 123 may use only one of them depending on the
ciatreecstepiiti the ed-uber eioatéxd ovlidttion 6f gdditidnal visuasdata.
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S
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be such that additional vnsual data must never be repeated, in which case if
the pool of additional visual data is limited, it may be impossible to 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
specified in 112, it is 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.



i ndicates a collection of additional visual data. The
annot ati on phase 110, however, can be fully manual,

wo pdoBgosaut omati c, or sem -automatic. For casespETS@HI0OTM00203
the annotation in phase 110 is done manual ly or
sem automatically, the user perform ng the annotation
W Il henceforth be referred te2as the "style author”
to distinguish himor her fromthe user supplying
addi tional visual data in the creation phase 120. Note
that the "style author"” could be the sane person as
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caugiven 'mlstar]mllmthe mnpuhyounetlm adweeli asthef effdots and transmons
pre-existing nusic video. As nentioned earlier, the
tg}%éﬁgpfds%‘%f’?%is defined in step 111 coul d correspond
to segnents in the pre-existing nmusic video, as
defl ned by |ts EDL. The editor or producer of the

2 Autamma ; tomatic Apnetationnal |y cr.eate
[ nforrratl on speC| fy| ng: whi ch tenporal sections are
nodi fi abl e, - and which are not; the nodification
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t he ‘end- usef VI Su ata cts used In
productl on of the pre-existing nusic video. Depending

th di ti S d to create the nusic video,
ot Sos 1 wien e aandlafon it pBase 1 0 AoBa aeanualy & srmi-
ERLtdn&tflally, the (leP beHoirhing theRMndtation will henceforth 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 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” should be taken to 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-existing music video. As mentioned earlier, the temporal sections
defined in step 111 could 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 temporal sections are modifiable, and which are not;

o the modification priority;



data file. Effects & Transitions The EDL may i ncl ude

addi tional effects beyond those in the pre-existing
wonesoossitsieo. Here are a few of the ways in whpchsG2007/000203

additional effects mght be used: Effects may be

applied to selected portions of the end-user-supplied

addi tional visual data so theygbetter match the

sections of the pre existing music video which they

nodi fy or replace. For exanple, if the pre-existing

nmusi ¢ video had a "scratchy old filnt effect, a

simlap effect coul, e applied to the .
ona-uo e WRESIOf SEPUiliAlions At R b Uk (5.0 rRPlaeRgEat, picture-
ef f ect Bt re)-ael 1 ed over the entire duration of the

new rruls?ingi vl%?dza’o In order to give the portions of the
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c Pependiagian thesediting teols Lged togreate the musitddeo rsuch aiditional

oPBoriithrCeb o bR S pBhed BEK e Epl sl hESbred A Spparate
Addida filgnal nusic-driven effects nay be applied, for

exanpl e, white flashes or quick zoomins triggered on
strong beats in the nusic. A slownotion effect could

bE@%I& %ﬁﬁﬁ‘yﬁ ying degrees to match any sl ow notion

e he pre-existing nusic video. - (The

same of course could apply to fast-motion effects).

R B aBlr oS o 51 S bt

f Ausfx @B & HERC AL TR 0P theSWays IPvhiRR dddiifidtill ¥ffblts might be
used:

o Effects may be applied to 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
could 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
to shoot them. By applying an effect that converts the output 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.



sel ected portions of end-user-supplied additional
vi sual data could be determined in one or nore of the

wo odoBovsomyy ways: | f a style author has nmanual PET/SG2007/000203
defined the nodifiable tenporal sections of the
pre-existing nusic video, he or she mght also
manual |y note the degree of shgw notion for those
sections; |If the EDL for the pre-existing nusic video
is avail able, the degree of slow notion could be read
directly fromthat EDL; The degree of slow notion

coul d est i e a sis of th
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nmusi ¢ vi deos, slownotion is typical used nore when

t he muof eoursesoutd appiy to &ast-mp eﬁ@ctﬁi,l3| cis loud. A
degree of slownotion to apply could therefore be
determ ned by analyzing the nusic track to find the
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that will be nuodified, and [ﬁpl ng that | oudness to
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inclu cuts were n
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the pre-exjsti sic vid repl aced with nore
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transi _
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transition may be used wi pes, dissolves, and ot her
t ransi fTiherdegyee of &Kiowwmotion could be estimated by automatic analysis of

the pre-existing music video, for example, by estimating the total
amount of motion from frame-to-frame;

¢ _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 mapping 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:

o |[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.

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

existing music video.



to those famliar with video editing. If multiple
transition types are used in a single production, they
wornoshesosel ected cyclically froma |ist of posecbhb€2007/000203
transitions, for exanple using the "value cycles" as
described in UK patent GB2380599 . The durations of
the transitions may be fixed, 19r variable. In the case
where the transition duration is variable, it is often
desirable to have the transition duration vary as a
function of nusic |oudness: where the nusic soft, the
transitions are longer; where it is |loud, the
transitions are shorter. In a sinple inplenentation,
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Preferably, the sections of the pre-existing mnusic
video that are used in the new nusic video have the
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5{@ '%r‘ e 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, to 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.

Preserving 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



Once rendered to a video file, the new nusic video

could be distributed and used i n nunerous ways. For
wezxaspbsdsd t he video file could be email ed or sSea/S@2087/000203

an "instant nessenger” application to another

conmputer. The video file could be nade avail able on a

web site for viewi ng and/or dewnl oading by visitors to

that web site. The video file could be transferred to

a portable video playback device such as an Appl e i Pod
~or Sony PSP (Playstation Portable), or transferred to

a il.e ne_.f or easaVLdorlntone
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pﬁ%ﬁﬁcﬁé?ﬁg”hge comput er on whi ch it was created. The
E dia files to which it refers (or

portions thereof) could be sent to another conputer or
device for rendering, either for real-tine playback,

ofhe =R Tiayibe tendered i anides filnnprasibly o campressest foom.
ToridkIbRIERK 18 YiHES fid she nelRRLBVad ca Rl bel fdfiplibg and

t he annot at1 on ing
adeéed mmahemwsmaysi atForiexample, dHe vidéo ﬁled:dultﬁbe emailed or sent

1 3R PBEmeTReasT FoRISAnIp Aoothel ccamlet.y J o fi
egbiilde RBGE AvhtaSie WH 5 'We'E‘ Qfétfof‘ Qﬁg\nﬂ% %ﬁﬁ/or%rﬂ&fmng by

tenporal ranges to whi hey m ght but doe
nuisitarsttodhatywele siter ni In¢| usleod'ﬂm camlddmstraahsfetrbd toa portable

o pB Rk BMstEilich 85N Beels e SS6hE P sif Plavetaton
TRertable) /¢t trarfstérred & 8 mdlliecshbriefor 46k daea m%taqrdg?&me The
Wi t hout any know edge what soever regarding t

aMigepifimepuldialsppe dransfernad to othanphysical me@atsu@h Esas¥ED
18Ad88EDHS VB BP IR ALy bAUERTALGRES 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.



Wil e the two phases could all be perforned on a
single conputer, with a single user, in a single
WO edoanosped y short session (e.g. within the sparcD$G207/000203

few seconds or minutes), this is not a requirenent.

The two phases 110 and 120 coul d be perfornmed on
different conputers; any stepsy7in the two phases that
requi re manual intervention could involve different

users; and the two phases could be performed at very
different tines, even years apart, provided that the

L PR G N BB BBl s e
t he i1 S8dRPp s eMedatioRor202 X fR® 'e‘ﬁgré first Eﬁg@é“ 190 &

) _ , Bg%‘fact be
phase invol ves anal ysi's of the nedia, aS descr.ibe o
‘b@resiarmed avithowd apy ksowleddeswbatsbeverregandiag divé additional visual

o, This RBhaMAE S bih Bpes  TORREC T prel et
perdepengenahead of tinme, typically manually or
sem -automatically by or wwth the assistance of an

experienced video editor. The conbination of the

o]¢ A [CarYi n | uld be.
DAL Al 5 R M PR AR BB i
otsirggle usén inratsingle oelativsly short sessiond@! g ritHe tHEOYPAIEYF a few
nmusi c_yi deos 6{re i}g be created, for exanmple

sﬁ@&P'FﬁY%Q’E minHtes). gt netAureqsirespent. of he twpphasend 10 @nd 120

aRaL B pefitiried bR dRREBA CoriBRRTre it Q88 teflwo phases that

end-qser woul d then_use t
adequiremanual interventiormcould linvolve diffgrent yseogjrand thedtvo phases.

 PELELBEbBblee o P ARoBRE brkookn 5658l BrowaLd at e
nashBRRion phase ﬂocaw_a?g Predddedl the dFBitiorphakie1 I asifrbRent

choose one of many different stylesfor a given
picompitersimagpedised Sonanyipf ther suhsteps as wellt fror exdmpim if the

. o ; d .

Bt B th o ndlars HrERG mkie U Pt baR BRul hat

viahabjsisimag.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 to methods described below.

An end-user would then use that “style” and his own additional visual 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 include means to choose one of many different styles



For a given pre-existing nusic video, the annotation
phase 110 may be perfornmed once, but the resulting

W@ eoosmosoadll d be used in the creation phase 120PGI/SGENNY/000203
end-users to create a | arge nunber of new nusic
vi deos. Manual Determ nation of Tenporal Sections As
menti oned above, in step 111 y8e tenporal sections are
defined within the pre-existing nusic video. This can
be done fully manually, fully automatically, or
sem -automatically. In the fuIIy manual case, the
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sections that correspond to boundaries between
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nussemuamemamaupry or narrative remain in the new

musi c. video, or that particularly iconic or nenorable
shots of the artist always appear. Note that such

I t [ Jy.
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pwith 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 inciuded in the set of
defined temporal sections will not be modified through combination with (or in
the simplest case, replacement by) additional end-user-supplied visual data in
subsequent steps. Such portions, by virtue of not 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 used by the style

author to guarantee that certain portions of the pre-existing music video which



exi sting nusic video are nost likely to be especially

inportant. In cases where the EDL used to create the
WEe®@smns0ss i ng nusi c video is avail able, the tae&r/e62007/000203

sel ecting suitable boundaries for the tenpora

sections is considerably easier, as the transition

times can be read directly frogthe EDL file. (If the

EDL format is proprietary or not human-readabl e, the

times can be determ ned by opening the EDL file using

the video application which generated it, and by
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Prapphdatidn’'dassrahfarRies) def i ned by the EDL which was

used to produce it. In step 201 , the nusic and vi sual

tracks of the pre-existing nusic video are analyzed to
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: ?gﬁbﬁ{gﬁtggrs?}&:i ERQ %rvr\\gi tﬁf]igs omrﬁ;porg[ Seétﬂ)%s%&h ﬂlfansmons 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 illustrated 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



3 11, 312 and 313. For the purposes of the preferred

enbodi nent, the descriptors that are of npbst interest
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in particular the shot boundaries 3 11; tines of

prom nent beats in the nusic track 312; and the

| oudness of the nusic track agpfunction of time 3 13.

Techni ques for determ ning sucﬂ descriptors are well

known to those skilled in the art. In step 202, the

pre existing music video is divided into tenporal

b f t t
THipck RES  MRbrL O LUMBIEN: Ree-SORENG peshons doimachisines BL which
wwag Jsed toProdiakelt! ed 320, with two possible

definitions of tenporal sections being shown in the
rows |abelled 321 and 322. The nost natural boundari es
transitions

o sl R e BRE it 550 BURH ek e Privsatho T Vided are
pahary.@ew & ?énérfaté B@§@rnﬁt6ﬁ§‘§1 d,iviieh ke wﬁi‘éate@mmﬂaué@%n rows
cuts 11 in the pre-existing music vid

E)@ﬂ é&%gn@ﬁﬂ Bt r anthermﬂﬁpsesmfsthemretajrechambpdmntsthe
ddeaciiors;thSh e AMloRONfEL S8 B BIRET S thh Yoty

noiiebrtrhokatrﬁpaﬂtlburah ﬂ'ieiﬁhcbtéﬂomdaﬁés B1antifneg RS pr&hﬁ?\ent beats in
ﬁﬁhora] sections 321 determ ned by t he detect ed
t

musicdragk 3bs anddhe largnass«afdhe nusie tragk gs funatign of time
| d¢8l - Tddhridied forBeicHnimif gtgpgﬂ?fgﬁggfo?%ateoﬂgwﬁﬁmﬁg@those
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t terapdral sectivnatbedng 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 transition 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



In a preferred enbodi nent of this technique, the
duration threshold varies depending on the nusic

wo ooodnesns3 313. | n prof essi onal - produced nusi ¢ RCTIRGE07/000203
the pacing of the editing generally varies with the
| oudness of the nusic; in particular, the segnents are
shorter when the nusic is |lougy and | onger when the
music is soft. In order to create the nost
aesthetically pleasing new nusic videos froma
pre-existing nusic video, it's desirable to have
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For example, suppose the music descriptor contains a measure of

instantaneous 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-
AvgSectionL.oudness)



may overlap at transitions.) Once we have tenporal

sections covering the entire duration of the pre
WE@20080080g3 nusi ¢ vi deo, we can choose a subset PET/BQE07/000203

sections in step 203. Tenporal sections not included

in this subset will not be nodified. Various

heuri stics can be used to chogse a suitable subset of

tenporal sections. Choosing a Subset of Tenporal

Sections FIG4 is a flow chart that illustrates the

steps for the preferred enbodi nent of a heuristic

hod for chgosjing a subset of tenporal sections,
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al ternate between the pre-existing nusic video and

addi tional visual data specified by the user. A sinple
wEhoosimua Sabsetoft Feraporal Sectiorsd ude every 2nd (or nore
generally, every nth) tenporal section fromthe |ist

of nodifiable sections as in step 402. Conversely, one
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resulting list of tenporal sections specifies tenpora
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t 208 ihIFG 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 modifiable sections as in step 402. Conversely, one could include

every nth temporal section.



in effect "locked" - they will not under any
ci rcunst ances be nodified using end-user-supplied
wa@odasoosomal vi sual data in any later steps. OPer/SG2007/000203

heuristics could be used as well. For exanple, a
random subset of tenporal sections could sinply be
chosen randomy fromthe full et of tenpora
sections, subject to the condition that percentage of
tenporal sections that is included in the subset falls
within a certain predefined range; or aIternativer,
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to generate a list of suggested start & end tines for

: Zr%%uyse%ﬂteirﬁ’&ﬁal d8&iots Yot PHEB Ve dHDseh' Sitbfmatically based on
descriptors obtained through analysis of the video and/or music of the pre-
existing music video. Such descriptors and techniques for obtaining them
automatically through analysis are well-known to those skilled in the art.
Ways in which descriptor information could influence which temporal sections
are chosen include:

¢ Defining for possible modification temporal sections of the pre-existing
music video that are particularly dark.

o Defining for possible modification temporal sections of the pre-existing
music video where the music is especially loud.

e Defining for possible modification temporal sections of the pre-existing
music video where no close-ups of faces are> detected.

Semi-Automatic Determination of Temporal Sections
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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 must be performed, this is not absolute requirement. For
example, the annotation 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 phase 120.

Modification Types

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

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

modification.



sel ected additional visual data is displayed in a

small rectangle with the franme. The converse is al so
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0
Elcture- Iglc%ure Salt-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 Types and Priorities

FIG 5 is 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 requirement that the modification



In step 502 and 503, the replacenment priorities for
the sections are set. The priorities could be

wo egseesdmt ed by a nunber in the range 0 to 1, PE8E2007/000203

i ndi cates "nust replace”, 0 indicates "must not

repl ace", and values in between indicate "optionally

replace" (e.g. depending on t anount of additiona

visual data that is available?. In step 502, the

priority for tenmporal sections that nust be replaced

is set to the highest possible value. In step 503, the
for t e renalnln nporal_ sections is set.
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than 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 guarantee that in the new music video, at least 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



nodi fi abl e sections, rather than clunped up at the

begi nning or end. Determ nation of the nodification
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anal ysis of the visual and/or audio content of the

pre-existing nusic video. For exanple: Through video

analysis, it is possible to degyerm ne which tenpora
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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. |

e Through audio analysis, it is possible to estimate which sections are
more likely to include a singer’s voice, and which sections are purely
instrumental. 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 to determine the
modification type. For example:
e 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 pr'e'-'e"‘):(i's‘ting}music video



whereas during portions where there's singing, a
"picture-in-picture” nodification nay be used such
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dthahget replaced can vary from one production to another, 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 aliowed to repeat, then in step 606 a
required already-used portion of the end-user-supplied additional visual data
is marked as unused; so the loop of ,repeatedly selecting portions of end-user-

- supplied additional visual data can continue. [If user media cannotbe -



is marked as unused, so the | oop of repeatedly
sel ecting portions of end-usersupplied additiona
wo e@eabsodat a can continue. |If user nedia cannoPCT/SG2007/000203
ber epeated, then the current section and al
subsequent sections (in descending order of priority)
are left unnodified, and excluged fromrepl acenent
step 603. Descriptor Matching In a preferred
enbodi nent, step 604 may use "descriptor matching” in
whi ch user nedia is selected such that it has

characterjstics closest to so ta et descrj.pt or .
" ARAEALRD (8 LreRf Seeldngie e'sbasauent seching n desgending
f @rder eBsridr I&éléﬂmhﬁ]d&ré@@d&&cﬂmé&rﬁﬁﬂ n‘/éﬁu tep 603.
want tﬂn’pﬁg’m ze faces, regardless of P%’ée step
content of the nodifiable sections. In other cases,

tlﬁescé?l o trc. ics of the nedia to select could vary

f

egnent. - Style author may manual |y
specify target descriptors for segnents to be
replaced. - Target descriptors for a nodifiable

s é@ Reprefersd %@beévﬂ%dsf@m%mawsey‘daa@miomammg singvhich
o Cs%? fne a{é :%ﬂ ?fed Eﬁ@? TS |f néé ?fﬁgratcPear Stl% P%ggg {o’some target
delesciiptoovalues. bSouheamtouptdnb anay be hglpbainiég. pertiape for a

c at that po where the nmusic | oud, oose
g‘ﬁsé'gﬁ'ﬁu S 1R osiasiiiar Bididupfian v wand I emphagis faess,
défar‘d'lék%cbfctﬁe Brigindl éénteht bf t oﬁfﬁgbféséa%?’nﬁHQpl I'netﬂher cases,
tional nedia”i ncludes video, ave analy

t fﬂm chargsteristics of theninedia wesdadtcdwmmrf;om lsegment mo segment.

;ﬁ g}o 'e?e Ig?sﬂfqt@ovgfﬂ%g Eréanrﬁ%ﬂ&:s?p%lg%? ergtﬁtgescnptors lfor segments to

end- us@ie-reppigeded nedia that are at |east as Iong as
t he m)d|f|able section. In this way, the new nusic

vi dev ilargetdescripters fara megifiatie segmentimey de deratedar e
uncor r g abfdticdilybakBE dreAySE dr bife BY%bR 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 music 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 GB2380599.



O her nethods for selecting nedia based on descri ptor
mat chi ng are described in the prior art, for exanple
WO nookidogoat ent GB2380599.1n step 121 in which tPer/SG2007/000203
end-user identifies a collection of new visual data,
the user-interface may al so i nclude controls whereby
the user can specify preferengg | evels for portions of
the user nedia, thus specifying howinportant it is
for himor her that various portions of the new visual
data be included. For exanple, if the new visual data

- T SHtH T bRt 6 sRBHe el lREoN of ppwatpual e, he
WaiskELinteifacaly disdk dRles€ntidls WHréWMHEUSSST candfecifp!

"excl usi ons", portions of the video that should not
apieference levels fenpertions of theeusen mediac thusnspacifyingdow

L e T
Wiresluded. e For egampierif themew visbal dataiihelobes video, tdémd-user

for. to repl gce a segtion, first priority would go to
p&ﬂ'ﬂf‘b?&ect? eh@@gghtﬁaqurﬂ?ﬁ"?c@“@é videc thay e qfrithe would yery

" H " H i“ . e i .
(AR S b oy AR5 L RSTE Y e vido
athati shesidoroti appeaniin thet newonusic gideloe, t he user may _

have highlighted a portion of his or her video that is

in a shot that"s shorter than any of the sections

Wi it THfgrmBatoh %b@fﬂfé e BsOes SidibRnBBRFGARB User media is

selecting nedia in face of such contradictory criteria

i avatahbledt gar bertaken inte accountrieisteped@h INheheseladting i portion

h [ ' efermnes its influence on
¢ RL e BB ot heliafor (Bl Splioh, fisrtRluBlige to
Webghitns the wset has iridigated st Bihights’ it @ExcludforRN Wotk be
suppljed nedia al ways make it into the new nusic
viagg'(‘i’?dé?\f‘é'ﬁew this results in sonme tenporal sections
getting replaced wth user-nedia that contains shot
boundari es.

The various criteria described above for selecting user media may at times 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 to 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 hew music video, even if this
results in some temporal sections getting replaced with user-media that
contains 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 best portion of end-user-supplied media, without taking into account how .

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



In the above description, the selection of portions of

end- user-supplied nedia is done for one tenpora
wGeemBian4at a tine. For each tenporal section, Pe®ESG2000000203

the best portion of end-user-supplied nmedia, wthout

taking into account how this may affect the selection

of media for subsequent tenposal sections.

Anal ternative approach is to use an al gorithmthat

finds a globally optimal (or near-optimal) set of user

selections for all tenporal sections sinultaneous,
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ase, _rather than being determ ned r enpor a
SQME“PTBW RIRgraramingy @ndr@enetic algerithensi on phase For
exanpl e, during the annotation phase, for each
tenporal section a list of possible nodification types
mBeféreecs Decisidneof Modifieatibn $ggeent, with conditions
associated with each type of nodification. For
exanpl e, for a given tenporal section, the f
ITHE A8 R Sk K b ra lcioh B parly o
senrelyedefered to the atcalxd phase, aattelr than beipg determined for each

ofeloial PesgonisiRteet i the =pBbltBrafiReda; o appeari ng

in a rectangle superinposed on the pre-existing nusic
vi_deo. Igment Repl acenent Exanpl e
For example, during the annotation phase, for each temporal section a list of

possible 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 rectangle superimposed on
the pre-existing music video.

Seagment 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 dééision list” (EDL) for the pre-existing
music video is not avallable nor is any manual markup, so suitable modn" able

temporal sections must be determlned through analysis of the music vndeo



FIG7 illustrates the overall operation of the
enbodi nent for segnent replacenent in a pre-existing
WOonEBo0sstsieo usi ng anal ysis of nusic and vi deopCTh€2007/000203
assunption here is that the "edit decision list" (EDL)
for the pre-existing nusic video is not avail able, nor
i s any manual markup, so suitagple nodifiable tenpora
sections nust be determ ned through analysis of the
musi ¢ vi deo. The pre-existing nusic video 710 consists
of a nusic conponent 7 11 and video conponent 712. The
vi deo conponent consists of a series of segnents
nvSegi t hrough nvSeg7; the prefix "nv" is short for

" Thei prexaxibting. miisie i@ TET0 8oAsistsSeiRmusRCIMpentrit 744%and
and transitions such as W pes 715 and di ssol ves 713.

BYidgRAgomponRent{d mIshecv'@%ﬁ@ﬁmnent gqnsaﬁé of iacRasies of segments

SRR hrddeh FSRRT. ForEtk PR, eFL o GG wids". The

esegmen)s anscsepmnateddryt duty 744 aab Itmnbﬂmne isath kewiges i7d4S and

far t@e n}o ifiable sections. In this exanple, there
aPESPY&Es i fiabl e sections, whose tenporal

boundaries correspond to shot boundaries in the
pre-existing nusic video. The first and third
nByignadyzirg thecmusiescopipartent grd- and wdeog:omp@nenwmzof the pre-

" efisfifa FleE yioRh, AR LomBRNS he b Bnl A Bhord dat dispussed
sehgliere We®sh fdentifyesuitable t@hsp@ﬁﬁbé@mawég%wﬁehnéa%bne

nmedi a. The user input nedia consists of two vid
f Be@tions, dpdhisexamale, thereearelfous mpdilizhle sectinns, thosertemporal
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sSegZ In the output production, the segments overlap,
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from"User vid .- Note that n user vi
uoutput pmduqli@er saieded ml@d;ﬁahletsampaaare replaeedowitp wser 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 dissolve transition between 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 all
user video gets used; some user video does not appear in the output
production 742.

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 assumed to be

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



production 742. Use of Part of Pre-Existing Misic

Video or Multiple Pre-Existing Miusic Videos For
wa@Rooplodsous y, in the above description the new PUBEBG2007/000203

video is assuned to be the sanme duration as the single

pre-existing nusic video fromwhich it isderived. Mre

general ly, however, w th straisghtforward

nodi fi cati ons, the above nethods could be used to make

a new nusic video froma portion of a pre-existing

video. O particular relevance is the case where a

uger: ' (d [ e mbi | e one .

¢ PEhvad Bt SBoBrafl FRwRled Mt Cst b BRet nidicps. the
papovémethodscould b UsEd ' miake @ ridvd e IS GideoFrIMAa3bdriion of a
only use an_excerpt of a song. Typically the nost
sAre-gystingyideppt is that portion of the song which is

nost catchy or recogni zabl e, which for nost songs is

the "chorus". It's therefore highly desirable to use

t O pabioutanretdvadse iothe eadeewheme ausecisvndking 2oaded ringtone for
only o n excerpt of a ?re- exi, st} ng music video, for

e '@, PRORS A2 Bre-pKistng susiaidRd s RISiPRESPasechan popular
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c dypigalytiel mosbsuitable extenpt & that poitiog ofitbé song svich isamost

the, concat enation of exgerpts,thereof, Types pf .
CHRiSTIY &F Zechtiviagtie. WBEN J6T oSk soMgriRdhRLFHaTHRe Its therefore
Chigty @&sirable 18y theBbORSIfetRod R dreRieen@l nfgsieNideos based
varjety of types of conputers, with all steps

penlAThan exeerat of agre-existingtravsic yideg, for eNameleetite chorus.
steps perforned on different conmputers. Follow ng are
exanpl es of a few exanples of how the steps could be
diThe abdveamethods coull also eldéended, mgair with etragsitdnvas

descr.i bed bel ow, a style author first authors a style
QQQ@%%BP%-@Q\?‘QH g drastien of a&EW mHsicaiden fropythe
| BShekiERatidifor/sEveraiprel ShstindemasicRidkos, 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; etc. In a typical case, the style author would

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



earlier, such as annotation of the pre-existing nusic

vi deo, specification of nodification types for the
worpasoosabd e t enporal sections, specification oPCT/SG2007/000203

additional effects & transitions, etc. In a typica

case, the style author would use tools running on a

personal conputer (desktop or3saptop) to assist in

t heaut horing process. The authored styled is then

depl oyed in any one of several ways. Persona

Conput er . The style, and a software programthat uses

 Bottlofink T0GMCTAQ ApREES Uik qem%w@éeqlogoamaa@fsae of

tware € user s
fséwamayﬁe conputer's hard-drive or other
mass- st orage device, chooses the style, and initiates
the steps of creating a new nusic video. The program

t he c { n

e 8RRy BAnfle theldite! B BNt 4 ra ot ke v,
of vi dmtélbdrmsaberscmal eamplitere Vraealuea; nmasrfacmdethawboftware '
to a video fil Portagle devi ces. The sty and a

sof t naH® WS sethfls madia des ant ectzﬁmlautszeshagq drivear giher
vari Ouﬁwdétsuﬁéragg'ﬁ%gﬁqegggﬁsgéé:ﬁ% S I’éc 'aHﬁ uE}ﬂat%@rtf;é‘*%{é:bs of

devi ces suc ones, sbna
assi st areaéing di npw atusi¢ yideoc aiter progoampben atéaiesramEDL for the

| ayi ng_d The t |
bt hor wigl TUE NI TR RDE 5a tas" BE sVt rsaf e
Conput géné@warsleﬂegl%wde%eréamé@m a reAtitines pu%’vwl or rendered
Scenario. The style is deployed on a server .that

i npl entha ¥ideorilei ¢ vi deo naki ng service accessible

an charalabe Bits, "B qnila ORI a/ogfamdhSl (s i, could

conmput pggngianed-én VARG SO BtHer COMPLLAL dd%s' fchitme portable

PDA, etc.) to the server, typically via

user - | HeviEes suchas mobile phones, personal dlgltal 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 deployed on a server that
lmplements a music video making service accessible through a
- computer network, for example the internet. An end-user uploads

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 into a compressed video file, which the end user

downloads and views on his or her computing device.



a web- page di spl ayed using a web browser application

such as Mcrosoft Internet Explorer. He or she then
weedsot®+m style (if there is nore than one stp¢ESGCmO7/000203

choose fromon the server), and initiates the process

of making a new nusic video. Software running on the

server then executes steps deggri bes above to

automatically create the EDL for new nusic video that

i ncorporates the user's nmedia. The server then renders

t he EDL into a conpressed video file, which the end

user vvnlo s _and vi.ews conputing .. .. -

devi%e! ewrfﬂ?seéggsaﬂ@ew ”W?IFM?P’ﬁl n%édl“bg variation of

Transf gfe séNeﬁ-b&@éd %ér%’hoo‘cthé Bﬁgﬁ.@e\"@rmgé‘l%ﬁ analy28d bfi-his or

the end-user's nedia s anal his or

conmput Ber compyteate Lamly pescmptbtsrfdr ke meetlia are aplmpddadhe server,

! oo mhSEhie Adbat MEaR TS, sPRwalk binrids o8 the S8hRs ses the

pl us t Dgesiddia es@pisisaies e Sile foerferaRMATEDLSor a new
vi deo. The EDL plus ortlons of "the pre-existing nusic

vi deo fmusgic videpef Ehe BEDL., plusepertians ohthelipresexisiing music video
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frames, The advanta of this approach is that 'the
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If the  anno a i s _ful utomated, it
possi bAENTIEIGBalGEE h Battiflek, i G LEPLs e pever gets
partl CupRyadeti&o@Mé sbhveg Musi c video. The style-
-specifies the nethod and paraneters for annotating the

pre-exi sting nusic video, but not
Style Without Pre-Existing Music Video

If the annotation phase is fully automated, it is possible to create a stylé which

is not tied to an particular pfe-existing 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';')plying additional effects and

transitions.

With such a stylé and a software 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), select 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



the annotation itself, along with rules for applying

additional effects and transitions. Wth such a style
wa@nahsaosmas t war e programthat uses it, an end- uBer/SGmOb/000203

take any pre-existing nusic video (possibly downl oaded

froma video sharing website or record conpany

website), select his or her ogg additional visua

data, and create a new nusic video. In such a

scenari o, the actual annotation and creation phases

110 and 120 woul d be executed entirely on the

end- user' s.conput er, ther alternative is for the ..

o et RE MR Bt Gt whiPaves o marlfeatio o yse o8 wiaf dditona
aBffe¢aitb el M A SGHwWRE ﬁf'ﬁ?_ StABGskl BSulMEefdbt tIRIBRE-Bkisting
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nowsic videp andiannetatiasy infprmationd and atsgl speicify ¢he medifieation
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apeftwheoprogearh wolld ehew diddte al new niusRedidés, akcdrding to methods
selection criteria for additional visual data he

sdgperiked abowe. sof t ware program woul d then create a new
nmusi ¢ vi deo, according to nethods descri bed above.

Al t hough only a single enbodi nent of the invention has
bA#hodgis onlylee singlzoerabodimngntrafdhé irehtiom has beepatesichibed
Wi thin the sc%%%af t he inveg i on as, defined

the .
c PAPYS.TBRAY MO o3 AP PEFF! e seepe %&%@Vﬁntlon as
NQBfiRRLS by the E@Mnd.r oM a pre existing nusic video, said
new nmusi ¢ video and pre-existing nusic video both
including a nmusic track and a visual track, said
met hod including: a) a first phase in which the
pre-existing nusic video is annotated by a first user
to obtain location data defining the |ocations of a
plurality of tenporal sections within the pre-existing
musi ¢ vi deo; and



b) a second phase in which the new nusic video is

created by: (i) a second user indicating a collection
wo@booadasoss onal visual data, (ii) for at |east PEOESGL007/000203

sai d tenporal sections of the pre-existing nusic

vi deo, automatically selecting at | east one respective

el ement fromthe indicated coBrection of additiona

visual data, (iii) automatically nodifying the visua

track of at |east one of said plurality of tenpora

sections of the pre-existing nusic video using the

Fesfpfti ve at | east one selected el enment fromthe

colTection of additional visual data to format | east

one nodified visual track section; and (iv)

adt oma N ecahpytetzed metined farirdaking laceew nousic viokeoffrard a pre-

visual track section with other sections of. the Vis%ﬁl

¢ PESHIng MUSICVIRES. S e sl Yided A0 preRNsting Msie ¥ideo both

t irRAKdiNG atrh@sibtrack4natd FeuaLFack, ChfeRettbd i%fﬂﬂdfrﬁf new

musi ¢ video. 2. A nethod according to claim1l

whi ch: said first phase of the nethod further includes

t he fi [\ ] r or nore said te ral
secrordreiiise I Mrt e pice B RS i a iRy -
set firbt uswtitd obtdin (wtatioh alata defiving e fodatiBAs of a plurality of
nmodification to be nade to the respective tenporal ~

sectteBporalsgctions withindbe qia-oxisiieg wesicividems@idd, sai d
step of nodifying said at | east one tenporal section
of the pre-existing nusic video being perforned
accdr)d secan pheserin witch theenewtmudic viddiof is ca¢ated byat a.
3. A nethod according to claiml1l in which in said
first phase said first user operates a first conputer

SYSHPM sédthd Wset dlcARLA Solbdim 3%&%%‘@93}1?56&&

operates a second conputer system operationa
i ndependent fromthe first conputer system said

| ocat.{ pn _dat ' ransferred between the fi.rst .
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f videoyanipnsaticdlly selettimasRast 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 coliection 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.
2. A method according to claim 1 in which:

said first phase of the method further includes the first user deriving, for

one or more said temporal sections of the pre-existing music video, a



4. A nmethod according to claim2 in which said sets of
nodi fication data are derived by a process including
wa@pooaosonnt i ¢ anal ysis of said nusic track of PEESG2007/000203

pre-existing notion video. 5. A nethod according to
claim2 in which in said first phase of the nethod, a
respective said set of nodifiggtion data is derived

for each said tenporal section of the pre-existing

musi c video and for each of a plurality of values of a
style paraneter, and said second phase of the nethod

includes: selecting.a valye for,sajd style ra er, ”
aleRIS? VT P's é&at'logaa?taoﬂp"iag'ﬁﬂo?a p§e8?i”&ﬁ'ﬁﬂat'on to be
t hbad¥ fr ASIrespadtivBUshfporaldeRisRcandi ng to the
respective set of nodification data associated with

the sel ected val ue of the sé%l e parameter. 6. A nethod
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c SFPHAR SO 8 %, MR SRR & Biing berkgPogo according o
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section of the pre existing nusic video being

perforned according.to the result of the analysis. 7.
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r of thecprievexisting motion video.

5. A method according to claim 2 in which in said first phase of the
method, a respective said set of modification data is derived.for each said
- 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 the method includes:
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.

6. A method according to claim 1 in which said second phase inclddes
analysing each selected element of the collection of additional visual data,



nodi fication priority values of said tenporal
sections 10. A nmethod according to claim9 in which

speC|f|es that the respective tenporal section nust be

i ncluded anong said at |east one of said plurality of
tenporal sections. 11. A neth according to claim9

in which at |east one said noditication priority val ue
specifies that the respective tenporal section nust

not be included anong said at | east one of said

plurality of tenporal sections. 12. A nethod accordlqg

t said step of Madifying Raidespaetiverpt leastions tarapera/segtion of the pre-
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musi ¢ video. 13. A net hod accordl ng toclaimlin
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conprises replacing the visual track of said at |east
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track of said at | east one of sald plurality of

tegmoratk raetHodo agcordirigh¢o pelainexq Shi wlichU said ﬂlisﬂqshase includes
nprises conbining the visual track of said at
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pre-existing nusic video, at |east one respective
el |rentA métiot Rccordlhg 86 @this Y lig Gihiel ableast one said modification

priority value specifies that the respective temporal section must be included
among said at least one of said plurality of temporal sections.

11. A method according to claim 9 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. .

12. A method according to claim 9 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.

13. A method according to claim 1 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 replacing the visual track

of said at least one of said plurality ‘of temporal sections of the pre-existing



addi tional visual data includes: (i) determ ning shot

boundaries in the indicated collection of additiona
wo@sabsoaat a, and (ii) selecting the el ement fromsGH®7/000203

i ndi cated collection of additional visual data based

on said shot boundaries. 16. A nethod according to

claiml in which said step of 4gutomatically sel ecting,

for at |least one of said tenporal sections of the

pre-existing nusic video, at |east one respective

el ement fromthe indicated collection of additiona

visual data i.ncludes: (i) deriving one or nore

deR s W ABE FBperive i EaPL@nBopPiEctath Flament from the
agedctioRAf addiivMal ¢idhiatdagd (i1) selecting the el ement
fromthe indicated collection of additional visua

data based on said one or nore descriptor values.17. A
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e visual effect is a sl ow

(i) determining shot boundaries in the indicated collection of additional
visual data, and

(i) selecting the element from the indicated collection of additional
visual data based on said shot boundaries.

16. A method according to claim 1 in which said step of automatically

| selecting, for at least one of said temporal sections of the pre-existing music
videb, at least one respective element from the indicated collection of
additional visual data includes:

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

- (ii) sélecting the element from the indicated collection of additional

visual data based on said one or more descriptor values.



notion or fast notion effect. 2 1. A nethod according
toclaiml in which said first phase includes

WG pmsibspieng a respective speed val ue for one opCTIRGEODD00203

said tenporal sections, and each said nodified visual
track section has a slow notion or fast notion
according to the respective spgcified speed val ue. 22.
A nmet hod according to claiml in which a visual effect
is applied to substantially the whole of the new nusic
video. 23. A method according to claim1l in which the
ne\g nmusi ¢ v deo i'ncl udes at | east, one visual effect
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(ii) for at least one of. said tenporal sections of the

Pro. eXInS htod™skSrding to claim 19 in which the visual effect is a slow

motion or fast motion effect.

21. A method according to claim 1 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.

22. A method according to claim 1 in which a visual effect is applied to
substantially the whole of the new music video.

23. A method according to claim 1 in which the new fnusic video includes
at least one visual effect at a location in the new music video determined
according to a feature of the music track.

24. A method according to claim 1 further including transferring the new

music video to a portable handphone for use as a video ringtone.



vi deo, automatically selecting at | east one respective
el ement fromthe collection of additional visual data,
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at | east one tenporal section of the pre-existing
nmusi ¢ video according to the respective set of
nodi fi cation data using the regpective at | east one
sel ected el enent fromthe collection of additiona
visual data to format |east one nodified visual track
section; and (iv) automatically conbining said at
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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 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 ’

(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.

26. . A method according to claim 25 in which said sets of modification data
are derived by a process including an automatic analysis of said -music track
of the pre-existing motion video.



exi sting music video being perfornmed according to the
result of the analysis. 29. A nethod according to
w@b@snodd3 i n whi ch said set of |ocation data iBCT/SG2007/000203

obt ai ned using an edit decision |list describing the
pre-existing nusic video. 30. A nethod according to
claim25 in which the step of gbtaining the |ocation

data includes perform ng an automatic anal ysis of the
musi ¢ track and/or video track of the pre-existing

musi ¢ video. 3 1. A nethod according to clain125 in
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29. A method according to claim 25 in which said set of location data is
obtained using an edit decision list describing the pre-existing music video.

30. A method according to claim 25 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.

31. A method according to claim 25 in which said first phase inciudes
associating a respective modification priority value with each of said plurality
of temporal sections, and said second phase includes a step of selecting said
at least one of said plurality of temporal sections based on the respective
modification priority values of said temporél sections.



collection of additional visual data. 36. A nethod
according to claim25 in which said step of
wanioswesosxal |y nodi fying the visual track of seETIS@007/000203

| east one of said plurality of tenporal sections of

the pre-existing nusic video, conprises conbining the
visual track of said at | east4gne of said plurality of
tenporal sections of the pre-existing nusic video with
the respective-at |east one selected elenment fromthe
coIIection of additional visual data. 37. A nethod
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tenporal sections of the pre-existing nusic video,
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dgedtiond Sfahe pPréleisting 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.

36. A method according to claim 25 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 visual track

~ of said at least one of said plurality of temporal sections of the pre-existing
music video with the fespective at least one selected element from the
collection of additional \)isual data.

37. A method according to claim 25 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:

(i) determining shot boundaries in the indicated collection of additional
visual data, and



val ues and one or nore respective descriptor val ues
for the visual track of the respective tenporal

W@ e@sioasr4df the pre-existing nusic video. 40. BCTRGHOTW000203
according to claim38 in which said elenent is
sel ected according to a simlarity criterion between
sai d derived descriptor val uegsand one or nore
descriptor value targets of the respective tenporal
section, said one or nore descriptor value targets
havi ng been derived in said first phase. 4 1. A nethod
accordj.ng to claim 25 in ich said podified visual .
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speed val ue. 44. A nmethod according to claim25 in
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values and one or more respective descriptor values for the visual track of the

respective tempbral section of the pre-existing music video.

40. A method according to claim 38 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 respective témporal section, said

one or more deé.criptor value targets having been derived in said first phase.

41. A method according to claim 25 in which said modified visual track
‘section incorporates at least one visual effect pertaining to the respective
section of the visual track of the pre-existing music video.

42. A method according to claim 41 in which the visual effect is a slow
motion or fast motion effect.

'43. A method accordi'ng to claim 42 in which said first phase includes

specifying a respective speed value for one or more of said temporal sections,



conmputer systemw th access to (a) the pre-existing
musi ¢ video, and (b) pre existing |location data

waledosnosogs t he | ocations of a plurality of tenppe€EBG2007/000203

sections within the pre-existing nusic video; the
met hod including (i) receiving an indication froma
user of a collection of additignal visual data; (ii)
for at |east one of said tenporal sections of the
pre-existing nusic video, automatically selecting at
| east one respective elenent fromthe collection of
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musi ¢ video and the nusic track of the pre-existing

m45j ¢ Airdethddoadoordinglte ofeim 28 s whidhd®e. neld musiewideedncludes
according to claim47 in which the conputer systemis

aang%V@HaESﬁﬁﬁh%ﬂ logatipn Hntthe newmusigrvidgeo determined
E% fﬁr’? 10e! illre Fhe Mg ﬂ%gkaccordl ng to claim48
n whi c

the conputer network 1I's the internet. 50. An
apparat us operable by a user and conprising: an
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exi sti ng mJSI c video; data input neans for rece| vi ng
f apm tA&:dmpmiteﬂZedl Relithed farmaking LW efidi®videb from a pre-

exnstlng music vndeo said new music video and pre-existing music video both
mcludlng a music track and a visual track, said method being performed by a
computer 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;
the method including

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

(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;

(iif) 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 coliection of additional visual data to form at least one

modified visual track section; and



addi tional visual data; and a processor arranged: (i)
for at |east one of said tenporal sections of the
WEe@®sens0ss i ng nusi c video, to sel ect automati ced1/gGan7/000203
| east one respective elenent fromthe collection of
addi tional visual data; (ii) to nodify automatically
the visual track of said at |gast one tenporal section
of the pre-existing music video using the respective
at | east one selected elenent fromthe collection of
additional visual data to format |east one nodified
visual track section; and (iii) to conbine
automatically said at | east one nodified visual track

sect(ivrauwbrnbticallyedonsisiBingOskid Git 1648t onleswatified aﬁéﬂé?ftra"ckesectlon
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apparatus according to claim5 1 which is a handphone,
d#gj t aA. miethdd asoending o dmintatﬁ’cmrdrbrch ihe EApufsd.sydtem is a

ute rogram product npri sin softvvare readable
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track, and location data specifying at |east one

t i@kl section of the nusic video: (ii) receiving
froma user an indication of a collection of audio
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sections e-exi sting nusic Vi
automatically sel ecting at | east one respective
el eramintérfame foheeceiving (a) a pre-existing music video, 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 visuél 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 ieast 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.



coll ection of additional visual data, (iv)

automatically nodifying said visual track of at |east
won@shaeswpdr al section of the pre-existing nusi ECTSAEO7/000203

using the respective at |east one sel ected el enent

fromthe collection of additional visual data to form

at |l east one nodified visual t4gack section; and (v)

automatically conbining said at |east one nodified

visual track section with other sections of the visual

track of the pre-existing nusic video and the nusic

track of the pre-existin sic.video to formthe new,

T AnabpRATs AR 1 ¢BinkeS0 Dyhihc  Ritabie. item of
S8 hep eletdpicat i Ng a pre existing nusic video, said
met hod i ncluding: (i) obtaining |ocation data defining

the locations of a plurality of tenporal sections ‘ ’
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deri.vi ng,.:LQr aid tenporal sections of
t%ﬁé@%‘g%gf?ﬁg’%ﬁéﬁ' gp\!/j;bdio, a respective set of
nodi fication data indicating a type of nodification to

be&53radé tepmpeter eppgeamy prédumocanpesingi eoftwars! reatiable by a
transm tting said | ocation data and nodification data

o FOMAUteTSYSIYRIACaLSE JRe eampuiter systam 40 §pplgmenta method of:

product conprising: a nusic video including a nusic

track f\‘ﬂ%éel‘éin‘gllé'préféd‘éﬁn# lglf%fci #bedahAud e%frﬁgﬁg t?éé:rl( and a

| east. one tenporal section of the nusic vi ;
onvisual tnaskcand lacationtdata spekifyng tat deastadne tempersl section of the

Vi respective set of nodification data
irﬁ’gﬁ%gt\’ﬁ?&a type of nodification to be made to the

respective tenporal section.
(i) receiving from a user an indication of a collection of audio visual .

data;

(iit) 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
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.

54. A method performed by a computer system for annotating a pre-

existing music video, said method including:



56. A conputerized nmethod for maki ng a new nusic video
froma pre existing nusic video, said new nusic video

w@nasposd4EXxi sting nusic video both includi ng ap@msG¢zo7/000203

track and a visual track, said nethod including: a)
sel ecting a set of annotation criteria; b) annotating
a pre-existing nusic video ac@erding to the sel ected
set of annotation criteria, including obtaining

| ocation data defining the locations of a plurality of
tenporal sections within the pre-existing nusic video;

d h b i sing:
(1) i ndf bt loRGn o He e i ufk RBRGRS of € Miraliy i
( kerhpbeil sektidrRAwithianRe @?e%alsﬁngeﬁm&@ide%eahuons of the
pre-existing nusic video, automatically selecting at

| east Ghdardingder paeardnera saidodemperakesatiopsiafithe fpre-existing

s o o deRngtd, et ot AMLERGA Puald PRI, e of

oinddification-tobesinadg tontise respedtive ternpardl Bectiors agdt | ve

at | east one sel ected elenment fromthe coll ection of

addi ti o, Vi Sy data to for st ‘qgne nodi fi
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S@b P@q gdmone nodi fied visual track section with

ot he ections of the visual track of the pre-existing

nmusi ¢ video and the nusic track of the pre-existing

@S c A drie steictuerprodectreomprising: vi deo.

a music video including a music track and a visual track:

location data speCifying at least one temporal section of the music
video; and o

for one or more of said temporal sections of the music video, a
-respective set of modification data indicating a type of modification to be

made to the respective temporal section.

56. A computerized .rﬁethod 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

c) creating the new music by a process comprising:

(i) indicating a collection of additional visual data,

(ii) for at least one of said temporal sections of the pre-existing music
video, automatically selecting at least one respective element from the

coliection of additional visual data,
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(iii) aufomatically 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 coilection of additional visual data to form at least
one modified visual track section; and

(iv) automatically vcombining said at least one modified visual track section
with other sections of the visual track of the pre-existing music video and the

mussic track of the pre-existing music video to form the new music video.



