WO 2006/065223 PCT/SG2004/000409 1 A METHOD OF
AUTOMATICALLY EDITING MEDIA RECORDINGS INTRODUCTION
This invention relates to a method of automatically editing media
recordings to produce 5 a media production using computer processing
means. BACKGROUND Available Non-Linear video Editors (NLES) in the
form of computer programs for editing video footage are a development
of ng&g}&)&ﬂ editing methods, such as film to cutting and ||
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dub-editing using video players. NLEs, although implemented

methods just referred to. All of these techniques are well-suited to

situ@g&w@%ﬁe desired result is a single, high-quality video
production. These techniques are not, however, well-suited to 15
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not favoured by novice video editors, such as those wishing to edit

footage taken with a newly-acquired home video camera. A novice video
edit&@%ﬁ’ﬂg&ed either to make do with whatever he might be able
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trends inthis area are creating a'need for a new approach to video editing
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The widespread,use of 25 Digital Video (DV) cameras, for example
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to achieve an acceptab sult would be, in many cases, prohibitive fqr
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€ Increasing degree o
viewersgenkenthisresepadhessaritimeirtboiqretertaiahiar okesd WanebicT Mideo
trend i particulashh bideianiactakvidag.malenatidol fusalional@ithe video
professional uses. For example, there is a growing need tg make
camera. A novice video editor is usually forc&d etrtherto make do with whatever he
might be able to create quickly, or to spend a significant amount of time in a trial and

20 error approach to generating an acceptable production.

A number of trends in this area are creating a need for a new approach to video editing
and production. One such trend is the rapid growth in the amount of video material
being recorded, particularly by the amateur non-professionals. The widespread use of
25  Digital Video (DV) cameras, for example, results in a large amount of material being
recorded in digital format, and of very high quality, event when taken by the amateur.
The cost of editing this type of video material, however, using traditional techniques in
order to achieve an acceptable result would be, in many cases, prohibitive for the home
user.
30
Another trend is the increasing degree of control that viewers demand or expect over the
video material that they watch, This trend is particularly true for factual video material
for educational and professional uses. For example, there is a growing need to make

bodies of video material available in a variety of different forms, such as in video



bodies of video material available in a variety of different forms, such as in
video WO 20061065223 PCT/SG2004/000409 2 productions of different
lengths, with different emphases, and aimed at different audience
demographics. Yet another trend is the increasing availability of pictures
and video material in digital 5 format and on the Internet. This is at least
partly due to the popularity of digital cameras, camera phones and
persanalosigiaizassistants (PDAs) with built-in cameras. Alsg{gsROMIIB100
are developments in video compression_tgchnology that have made it
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amount. of space. Thus, it iS possible to use these pioaﬁa e devices to
captdP& HigH EuaRTPH&terial that is 10 easy to store and transfer between
devices. Users of currently-available non-linear video editors, such as
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operation. Logging is a manuaflprea’é%s's in which the user creates a
document that provides detailed information of the footage that is
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suit é%?%“%ﬁ%‘%‘é‘?ﬁl some considerable effort.
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Before editing can be carried out, it is also usual to perform a logging operation,
Logging is a manual process in which the user creates a document that provides detailed
information of the footage that is recorded on a particular tape, ot other medium. This
information might include the Tocation, length of scene and so on. Once the logging is
25 completed, the editors will be able to pick desired material based on the information
generated during the logging process. Although it is a fairly common process, there
does not exist a single standard procedure or form for representing this information.
Hence, the quality of the logging may vary from team to team and project to project.
This also means the subsequent selection of material is mainly influenced by how well
30 the logging process was accomplished. A well done logging process will enable the

editor to make a better informed decision when selecting suitable material.



WO 2006/065223 PCT/SG2004/000409 3 MUVEE AUTOPRODUCER,
which is an embodiment of International Publication No. W02002/052565,
is a software application that pioneered the field of automatic video
editing. PINNACLE STUDIO 9, ULEAD, VIDEOSTUDIO 8, MAIN
CONCEPT EVE 2.0, MICROSOFT MOVIE MAKER 2 are also software
applications that provide some 5 form of automatic video editing.

Autppsiticaages editing is an automatic process in- which megligdg:2004/000499
sequenced in such a manner so that it looks as if it was edited by an

edit}ghﬂ l“ll& i ut varies depengding on.the softwarg ... ..
app |cat|on.%%#v§ggér$§u 0 é”tlcg\}’(i g8 S‘r%%)ﬁ%ﬁ(‘%rf é%/éfté’%%tlgﬁ%hﬁgghﬁgfn Na.
softWEPe0apIieasd nsascferereatiiiraiben bat il qposedtha fixi deritiaif@nghg video

barrigriar aiyRICELESErUDUS ISTDRARLY, Q%@gm@%,tn%mmpewew
IN usin ,-an sSsoclated operatiqns,.if a yigeo .
o e R S P rtons P i pgme
wanferto gfradivuetia Yidod adiios. duisihzind dsasifjtingsing thsenatio plieetio s
can JigAuitetediQySenthe iediatsness L Etheproesssisioreail-anepiifiad

if the gpplications 15 are used on a device with a small display.size such
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invention, there is provided a method of automatically editing at least .
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a PDA (Portable Digital Assistant).

1t is an object of this invention to address these disadvantage associated with the prior
art,
.20
SUMMARY OF THE INVENTION[ss(
According to a first aspect of this invention, there is provided a method of automatically
editing at least visual media recordings to produce a media production using computer
processing means, the method including the steps of:
25
a) setting production criteria, the production criteria including criteria imposing

constraints on the method;

b) automatically selecting ones of the discrete media recordings, including at least ones
30 of the discrete visual media recordings, from the or another collection thereof based on

attributes of the recordings or of groups of the recordings.



c¢) producing editing instructions indicative of how the selected recordings
are to be operated on by the or other computer processing means to
produce a media production that satisfies the production criteria. 5
According to a second aspect of this invention, there is provided a method
of automatically editing at least visual media recordings to produce a
media production using computer processing means, the method
includingothessteps of: a) setting production criteria, the produstipecehiesiaes
including criteria indicative of at 10 least gne of. a location in which a
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media recoydings, is stored so as to be accessible by the computer )
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which the media production is to be played; 15 b) automatically selecting
ones of the discrete media recordings, including at least ones of the
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are to be operated on by the or other computer processing means to
produce a media production that satisfies the production criteria. By
seleciingtiispredecinediates cotdingahinakeddersi PiRdydehseemdabive e
theraplebng 3% RASERIS IR ALAGLEAG EPONAIARANALIR KOO0 NS uding o
some coherency, or in some way seem well-ordered to a qser.%ri this W

the niEHdIEFEBIETIGhmadiatoswiiges. b Sk atte hearcatnblmtmddncasmputer
appeabtestihe usets kot Bxawpleh wdaairpctaudiR: saeatdingsRa¥dBiration of
chosgp that have ane oL mere similay or the same words.in their_titles. If
this word ngr]g fore eiarr{?g%, yﬁgﬁﬁf{?ﬁgerﬁgtﬁ%ﬁﬁr%ymﬁ%? Bf\eguﬁtsl%ntlos S be
30 nﬁﬁfﬁ‘ﬁe of video footage of holidays by the user in Italy, set to an
gppropriate soundtrack. In this way, embodiments of the present
invention addre: thg try barrier to.the, novice user.associated wi
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20 c) producing editing instructions indicative of how the selected recordings are to be
operated on by the or other computer processing means to produce a media production

that satisfies the production criteria.

By selecting discrete media recordings based on similarity between attributes thereof, it
25 ispossible to produce a production that is likely to have some coherency, or in some
way seem well-ordered to a user. In this way the media production, even though
produced automatically, is likely to appeal to the user. For example, video and audio
recordings may be chosen that have one or more similar or the same words in their
titles. If this word were, fore example, “Italy”, the method may well give rise to a

30 montage of video footage of holidays by the user in Italy, set to an appropriate
soundtrack.

In this way, embodiments of the present invention address this entry barrier to the

novice user associated with prior art software applications referred to above.



to create stylized productions are selected automatically and intelligently
such that the selection is coherent and relevant to the context in which
the user is creating the production. By performing the input media
selection intelligently and with minimal or 5 no user intervention, the user
feels that the system is very easy to use and the entry barrier is reduced.
A user might simply be required to launch the operation and everything

elsg;dnglydiag selecting the production's style, can proceed agtosaatiaalyos
thereby yielding instant gratification. In addition to speed, the method may

result in productions that the user might ot have even thought about
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expression "visual recording” is used herein, to refer to both recordin
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level of perceived quality 25 that the media production should have,
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specified level of quality. The media recordings may, for example, be

elected based on.the sampling rate j i [ s
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film or “movie”.

The production criteria may include a criterion that specifies a level of perceived quality
25  that the media production should have, wherein media recordings would be selected that

are recorded to that specified level of guality. The media recordings may, for example,

be selected based on the sampling rate in the case of an andio recording, or a resolution

in the case of a video recording.

30 The location in which the collection of discrete media recordings is stored may be
within a filing system organised under a computer operating system, such as
MICROSOFT WINDOWS. The filing system may be a hierarchical filing system, such
as NTES as used under MICROSOFT WINDOWS. The location may be on local

storage means accessible by the computer processing means such as, for exaniple, 2



hard disk drive, RAM, or a removable storage medium such as a flash
memory drive or a CD-ROM. The location may be on remote storage
means accessible by the computer processing means over a network,

such as the Internet. 5 The media recordings may be stored in one or

more directories or folders in such a filing system. It is envisaged that,
where this is the case, each discrete media recording would be a
respestives/fibg23 such a directory or folder, such as, for examplerggoo4/000409
respective video, picture or audio file. The production criteria set in step
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location includes a reference to one or more media recordings that are
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Step (a) in the first and/or the second aspect may include setting a production criterion
25 ndicative of a supply of media recordings information from which information
indicative or one or more media recordings is supplied. The or each supply may include
one or more media streams. For example, media recordings may be streamed from one
or more devices that are arranged for commumication with the computer processing
means. The method may include the step of analysing one or more of the media streams

30 toidentify and store portions which are capable of satisfying the production criteria.

Each recording may have attributes associated therewith. The atiributes may include
attributes indicating at least one of: the time of recording, the location of recording, the

subject of the recording, the title of the recording, the time the recording was last



7 accessed by a user, and the frequency of access by the user. Groups of
recordings may have attributes associated therewith. Each group may be
a group of recordings that is located together in a particular location.
Each group may be a group of recordings that is located together in a
folder or directory organised under a computer filing system. The 5
attributes of each group of recordings may indicate when one or more of

theyerardings,:in that group was accessed, recorded and/or ge@gidiars 00400
and/or the subject and/or title of one or more of the recordings. The

attributes of each rou% f recordings may indicate when the folder or
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group a second score indicative of its rank based on that second

attribute. Step (b) may include using the first and second scores to arrive

at anSEREEMPA ARG Lrslsting it s Speonh theamrit mqerdwgshgped on similarity
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bgCorglings Vel b seigciedubetore: Sther .ok e te 6 dingS:r based on a second
attribute and awarding each group a second score indicative of its rank based on that
second attribute. Step (b) may include using the first and second scores to arrive at an
overall ranking based on at least both the first and second attributes, and may include
selecting one or more groups based on its position in that overall ranking. '

25

Selecting a group may result in one, more or all of the recordings therein being selected.
Each group may contain one or more recording therein.

30 The selection of the selected ones of the discrete recordings, and/or the scoring, may be
such that over successive iterations of the method, recordings that have not been
previously selected are selected. The scoring scheme may be such that the most recently
recorded, the most used, and/or the most organised recordings will be selected before

others of the recordings.



WO 2006/065223 PCT/SG2004/000409 9 Step (b) may include selecting
one, more or all of the discrete media recordings in the collection on the
basis that each has a respective and corresponding attribute that are all
similar to one another. Step (b) may include selecting one, more or all of
the discrete 5 media recordings in the collection on the basis that each

has a respective and corresponding attribute that are all within the same
parttowkaraersgs, The method may include the step of settingrbesc2004/000409
particular range. The range may be a temporal range, such as a

particular month or season. Step (b) may include selecting one or more
discrete media recordings by sorting some or all of the recordings.in the
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information ngrmally assigned by the operating system to a folder or
dire CIBTFHBTERSS the i aPFeeBIiNt <Pard Shore e i dPnore

recordings may have information indicative of the location of recording
recoﬂ@‘i‘cﬁ%ﬁf@%ﬁy &Qlﬁd@{)%rgﬁm %Mﬁlﬁﬁ that is associated with the media

recordings. The pre-existing information may be stored with the media recordings with

which it is associated. Where at least some of the media recordings are files stored in a
filing system organised under a computer operating system, the pre-existing information
25  may include information normally assigned by the operating system to such files, The
pre-existing information may include the time of recording, the time of last modification
of the recording, the time of last accessing the recording, the size of the recording
and/or the file format of the recording. The pre-existing information may include
information normally assigned by the operating system to a folder or directory in which
30 the media recordings are stored. One or more recordings may have information
indicative of the location of recording recorded therewith. This information may be in

the form of coordinates provided by GPS apparatus.



the form of coordinates provided by GPS apparatus. WO 20061065223
PCT/SG2004/000409 9 The pre-existing information may be information
inherent in any referencing system used to reference to media
recordings, or information associated with the references as maintained
by the referencing system. 5 The pre-existing information may include
metadata. The metadata may include information indicative of the

cirwg%% ces4n which the recording with which that metadg{@yjgcaq04/000400
associated was made. The metadata may be EXIF data stored inside a

picture file captured by typical digital still*cameras. The EXIF data ma

conVby it sistias armHORIAA RS FREABRT U Lk, SiTET0T iR
latitygla Andriengitudeafiihecplaingsirod B ivhikichesgichued widsthakefrorres as
camera a%/ﬁ/i%GﬁxS dFvice% ZS?/&E@nfactor, aperture, exposure settings,

am € relercnct X '
flasH&CtiVation, camera oriéntation (portrait or landscape), resolution of

captured image, information about the colour characteristics of the camera
suChRSR-GiREhsasahahoritiepfituRonsdetia e videdcamaonbwil
contain information, indieative. of the, duralion.of e Lesardingr s aia:
and’ Ié“?t‘é’%%‘s}c B Tiie metadata may Include data provided by the, user
as pastddgtmapnsasiaisd otatimader Ane Iaﬁt%@#ﬁavﬁﬁaﬁ%ﬁ)%ﬁﬁfﬁ%?ﬂ%?{ ifside 2

rates; thgUae taRERIEReRES AN Bt eaDrcingre. WhiGtK Ihdametaydatacy the date

relates. 20 Step | ay include the ste | [ | cei
e AESANGE A R ATeS i M HHEIAnAS Fhg e o placen
the athithitegoheactibgronessreitigy it vl e arardROrli AT Higy

be fé,%e%maﬁllg%c%ﬂ@gg&mg lagadie @xs@ﬁm&adﬂmtetg(a)f%mmmiuﬁon
metnod may INnclude_ tne step orf assigning one or more. attrinu

o P R DB T e A AR L e Pk o
includerasalysingvide fite rmondshetiavideo rdinepsder srderibrgcpeTEaion
content information ingicatve olhsisnnieatiat hatseserding, the content

information then being assigned to the respective recording as an attribute
tor use in the selecting of step (b). The content information 30 may be in
the fornmefiidesatigtortidsdet pothirsd wibeloswds namtermatipsannotation. This

Publication No, WQ2002/052365,40e onteptsRibichrar e RiRRing to which

incorpaoa}él%ae}(fj erein by reference. Where the media recording being
analyeedis §aadelgtsécording containing a

20 Step (b) may include the step of producing a list of discrete media recordings and may
also include entering in that list one or more of the attributes of each media recording.

The list of media recordings may be of only those recording in the location specified in

step (a).

25 The method may include the step of assigning one or more atributes to one or more of
the discrete media recordings in the collection. This step may include analysing one or
more media recordings in order o generate content information indicative of the content
of that recording, the content information then being assigned to the respective
recording as an attribute for use in the selecting of step (b). The content information

30 may be in the form of “descriptors”, such as those disclosed in International Publication
No. W02002/052565, the contents of which are hereby incorporated herein by
reference. Where the media recording being analysed is a video recording containing a
series of images, the analysing may, for example, determine the probability of there

being human faces in the recording and assign the recording an attribute that is



series of images, the analysing may, for example, determine the
probability of there being human faces in the recording and assign the
recording an attribute that is WO 2006/065223 PCT/SG2004/000409 10
indicative of this. Where the media recording is an audio recording, the
analysing may determine, for example, the volume and/or the tempo of
the audio recording and assign the recording an attribute that is indicative

of tRig, Rekhesproduction criteria set in step (a) may include a griteri
indicative of the time that should be spent in carrying out the%eﬁéggbg?%m

carrying.out one or more of the steps theteof. This criterion may

deterMing e B thaean bem i sprondine anetysidig trerdingdibe analysing may
recordétrysire.otdeximglertbeatshiine LNEMHeiROpNaHOR A EdRRHISHA assign
medi@lerpeggfgm M}I&&HA?@@%@&XJQ?MS? the step of generating an

estimate of how long it would take to analyse one or more of the media
recordings so as to produce content information therefor, and may

irfclu gﬂ@;ﬂ mgumg nfaerimom m@qﬁ%ﬁ%@a&@m&é@@@%&%&tﬁ%ﬁﬂe that
an a a 1o ach respective recording. The metho
may 15 in Iuﬁ?gsubsegu%[ﬁ?hsﬁglgtg? %glrn% TR TREOTH SHB AT RGTE S e sfeps

the eSTHAe S SHITERD Bdrtearine by timsdhat simeldibergeot dingslthial can
be anmatfisedindrgnie adecifigehinabensadbation crlesir AR SIERA): i

prodyglion.crteria in step (a) may include an additional criterion indicative
of the time that should be spent in analysing in step (b) so as to produce

e content information. Recordings that can be analysed more quickly 20
poToUAREE O D00 e o e b ol o ke o
method may inglud‘gﬁﬁe s?enﬁ%lfﬁcécr%crff%ﬁé%’*g&&?B% SoriFysiafaretietor
more eRPd craiRgEdso sl dinpiofuneteoritgitinfo nitationtharelenaysis
to gmmﬁﬁrﬁﬁwﬁm@ﬁe@%fﬂ%ﬂ@ﬁ&%&ﬁ%%&%&%%?%%%%%‘ vy

19 praduge gentent information therefor, this step being performe .
su bst_antialIy%r?ﬁ%g?glﬁ%}tt%egﬁ%&%%@fﬁ’éﬁ%&dl%ﬁ%ﬁﬁ%ﬁﬁﬁw analysis

one, 11618 BffPborpried e rsrepEmpainot oebe grpidarmedinWerEsian e
(a) inchddesonetipgaa ceatarionindisative:of a-s4nply dia recording 30
inforg&glthogaltgg rpetho&l&?;%?/nincllﬁa thé stglg% of ang?ég?%zrga 1@0%1? %ﬁﬂof

that SUPPRY as Thal SUSHRIS P ERe Paeshauit beisasal irreidengrialsising) so
one & R ieretivceniealndormation. Recordings that can be analysed more quickly

20 may be selected for a first media production produced by a first performance of the
method by the computer processing means,

The method may include the step of performing background analysis of one or more
media recordings so as to produce content information therefor or to generate an

25 estimate of how long it would take to perform analysis to produce content information
therefor, this step being performed substantially in parallel to one or more of the other

steps and/or when one, more or 21l of those other steps are not being performed.

Where step (a) includes setting a criterion indicative of g supply of media recording
30 information, the method may include the stop of analysing some or all of that supply as
that supply is received. The method may include analysing one or more media streams

in real time. The method may carry out the subsequent steps thereof to produce also
and/or play the production in real time.



in real time. The method may carry out the subsequent steps thereof to
produce also and/or play the production in real time. WO 2006/065223
PCT/SG2004/000409 11 The attributes may include user-created links
between certain of the discrete media recordings in the collection thereof.
The method may include the step of a user creating such links. In step
(b), selecting one recording that includes such a link to another recording

the&&gﬁ&gﬁgggdditionally selecting that other recording. LinkgyR@¥da€eu400
created from a plurality of recordings that may share an attribute to one or

more other recordings in the collection. Alink may be created between
every P8 GBS i PAPHERRET Gretd NP Brerdiertinte lset 1ees iy
in anathedidiréctbeyollbgionatizo friehe inelhcterthatriepeahserproingdhiateating

one Q. PgHeMedia, @%%E%@ﬂﬁghﬁ%@e&gdﬂfgetﬂaﬁlﬁﬁtc%g IR RNS e 1atonf

the method such that 1t or they are not select in the or a subsequent

iteratfBiGih TR AN Mriiditnabasrles e st chisht srifBh idekemaY be
timesrthiad 6ne ophnalityafftreordédiathecarngdisigsd amutaierateciedr anek other

may he Suhhahl-RIQeEs Sal IRRAs ALISRIGRLINGSE recardings as

their count increases. 15 The method may also include the step of Setting
style TATSPHS SRR e R IRE TR heRfrRy G etvhe dHactfehce the

way in which the selected media recordings are operated on in step (c) so

as to-gelGr| RAAIUNED e RGlaGeAmedia, ﬁl?o‘%Q rxﬁéﬁ%&%‘%dﬁngs have

presented when the production is played back. The style information is

$0ich treselpeisd e sredigstienn] froaates sushiabiraibes At ssigrbimthpor a
style ZBsafermasiaiomayiRatuedt Tt keasidiadn teapsbarmatinnsuatdior times
specigl sffects being: ﬂi@&% d 19 1hg. s¢l %Cée‘ézées%f)é%ﬁ%%dﬁl?é example, ihe
style maforma ion may be such that |t%esuﬁs in a?ra}né ormation being
appligepierthzckeleiderrtée srlintdhose risaribnghes thediepupt drierseh is in

black and white, and being slightly speeded up, to give the media
produyction an old fashioned style. The_ style information may.include. .
Tt e 5 e e BG B e C  L BA tfemines the
Settirrgitingesstoniatstyid heayertsuitanirondadrthacrtestrddimdiaoordidiges are
being,salpcied iathavedalaatietrdingdp ihahigeasam.Raceudings

with a title that includes a reference tg that season %a also be selected.
ek

For XS e Rt SRS RE it ickonds ap i sytreion is
mediaupindich ctiosuinith thcmadonabdtylonsueings dscantbinnglstyle sylwith

gCh moﬁ%é%% such that if results in transformations and/or special effects being
applied to the selected recordings. For example, the style information may be such that
it results in a fransformation being applied to the selected recordings such that the media
production is in black and white, and being slightly speeded up, to give the media
production an old fashioned style. The style information may include instructions to

25 produce a media production with a seasonal style. Setting a seasonal style may result in
one or more media recordings being selected that have a date of recording in that
season. Recordings with a title that includes a reference to that season may also be
selected. For example, the style information may include instructions to produce a
media production with a seasonal style, such as an autfumnal style or with a Christmas

30 style

The step of setting the style information may precede step (b). Where this is the case,
the style information may at least partly deterriine the media recordings that are

selected in step (b). Preferably the style information results in media recordings being



The step of setting the style information may precede step (b). Where this
is the case, the style information may at least partly determine the media
recordings that are selected in step (b). Preferably the style information
results in media recordings being WO 2006/065223
PCTUSG2004/000409 12 selected that fit or in some way reflect the style
of which the style information is indicative. For example, the style

infownatiemmenay specify a seasonal theme, which may resulbiprRR8s8 000409
more media recordings being selected that have a date of recording in

that §g]%aggﬂ§y%o recordinvgs W;H%tg itle that includes a reference to that

season may b also bé Selectat 0% Sbtivigihe Srefroraiandn

may TSHEH Sefs By i tbctbiddsnivenciios g sistyity infersoatidremayhieh may
at leastupartbheleiamminasiydhednedirirecIding LS 86518 Bing in
step &pa)[.s'ggsg st 1Ilt?h.lonform tion rrgﬁg be at least partly determined by at

least 10 one Of the attfibuteSTor tha PhEdat iLelisrekierte tpifhdisssgpmay
The alstdeirdenitskion may be determined, for example, by the time of

recording. For example, where one or more of the selected media

recordings h time of recording that falls in a particular season, the
e B R AU b O s, te
chara‘a‘iéH@fﬂ@@@ﬁﬂm&basﬁna@mﬁxdnmmmmmtermadiiagﬂe&ﬂﬁ@
selegtaetadtia Qt@pf':(ﬂ}m&gtf@é:ﬂfgiﬂﬂﬁentHﬁﬁ%%%%t?ﬁﬁl%@&%ﬁ%ed b%at least

hristmas style may he set. Setting a_Christmas style resultinthe
lgroda%%i?)%%%%% ﬁ?%%ﬁﬁ (oG UG AR selaiithly Sahs yle information
superfssetsnhiardotmrewithia bptuietint hotdativeTarexnghtBSrhere one or

periQﬁ@@oﬁﬁé@@l«é@éwmgiﬁr%oﬁ%gﬂ%?gyﬁ%g]@f&@}é%] gl'atyfaliﬁ; in a particular
determlnedﬁp a useaﬁtg, for example, selecting a part%cul%lr S yile Bi'a
list of ery e TRE HILIRBAICIY M R hsib i sresdizpiefvation that has the
procezygm@margmmm s?t;éieﬂﬂfme;l&t'tﬁﬁa HinrE]be% HS8h iﬁ@@é&ﬂﬁm with
informationrmay.he. feiermi tomatically, The style information may
be d§termined autogmaticaEI}I?yé}l%ﬁl f%a?ﬁe (?r)ﬁri/vaa};l.’%memssﬁ/ 1 %%Tﬁg'ngﬁfﬁ&g a

be dSTETTAS AR AR SgarodistioneharBeriantidnctibtieayhethdalling

resultein felsty begesingosat thatdigfersfiambibe §M@@E£@e@l§oﬁf@ﬂ9ﬂ§r@hexy
and/gg ghe, folloy m&iteration. The style information may be determined
automatically at least partly based on the time and/or date of initiating one
or more steps of the method. For example, initiating the 30 method in the

monithoéNessonheionayyesihachisings sV B8N 5 kelooting
particular style from a list of styles. The method may include the step of the computer
processing means receiving style information from a user. The style information may be
determined automatically. The style information may be determined automatically in a
random way. The style information may be determined automatically such that each

25 iteration of the method results in a style being set that differs from the style set in the
previous and/or the following iteration.

‘The style information may be determined automatically at least partly based on the time
and/or date of initiating one or more steps of the method. For example, initiating the

30 method in the month of December may result in a Christmas style being set.

Step (c) may be followed by the step of the computer processing means carrying out the
instructions produced in step (c) so as to produce the media production. The media

production may be produced in a form in which it can, for example, be played by



Step (c) may be followed by the step of the computer processing means
carrying out the instructions produced in step (c) so as to produce the
media production. The media production may be produced in a form in
which it can, for example, be played by WO 2006/065223
PCT/SG2004/000409 13 display means, and/or transmitted to other
computer processing means and/or computer storage means for storage

theggdnoJagstap of carrying out the instructions may be follpweddyetiioans
step of saving the media production in computer storage means, such as

for e{yhamgle a m%ggletic stora tg}g%ilumléuch as a hard disk drive, or a
ch a

solid SRk BEB- T REaR B8 ARTPEI PIRSCRRES BEs g Goppputer
the stiopret thrssoimptaeecghorsirs Sihe shep afisapleiying thie: inetdiatiorsderstion

SO agitk@IRNLNEMAUIRREQMLIEHAMN Qo RIBHIRGH coGRIEsIBAYBeans, such as
followed by the step of fransmitting .information indjcative of the media
orod AT R A BT DTS5 BEARET B 8 0 SHo e SPAASH By

by thiosezothetimennk aTRaMabismitimpyizyidbwrediy formiepfodédiacomputer

stregiRingsih D IREN AR SRANGOGARSIBUNS SN AeMics ARG tion to
the r%edla P%%(%u%mn is to_be displayed. The instructions may be in the
E

nthe
form'of &iF ?é%r?ﬁ%?‘(ﬁfﬁ%? T R R SR e B RS FaTgR of
a metirrfildiapraduptidor @ley bawkuithprmediagilemaipbaofoe axdomdlelay by

an MEEGHE: headd) ﬁfﬁ‘é’cﬂﬁéﬂﬁﬁﬁ&ﬁb‘a‘fﬁ%&ﬂﬁ MERNT S RGN The other

computer processing means may be embodied, for example, by one or
HlorPBrasEne MR 2 Peleairaican vk e perly petnsirainiahedisplayed.

dedicated video-editing box, a set-top box, a television, a games console,

a digital camera,.a. %cmﬁé,f&ﬁ%qqes{n%ahﬁ@sﬁ@n@%?@g@'g‘@{sﬁaﬁﬁﬁm

20 a portable music player, a porta dia player cap of playin
videdar 8t dhs, farpn B prdipdtie rrarssd &t Blatbackt Vhsapefit Sia@masbe. for
persepahyiclea MeREER, The device on which the media production is to
played may be termed the "target device". The target device may be
relevant to the way in which the steps of the method 25 are carried out
becaliERcgiaPHedE fRsthictierissHENE the dbetrompuietamdsesang degatangy be

play%@dsuté)t@ f&reﬁi;tqﬂ&i 69 o@%rﬁ@,l&so@ﬁfamgﬁa% ‘a%_%@éﬁa@déhlﬁﬁlﬁéf,%ﬂ?h

as a com I . monlitor viewe user, portanlie devices sucn a .

o ST AR (RS LRt PR RS e aR A P ndisneasion
7610gamgdsRortalsie: MeidibcRiwye s ofRierdyrs o chnssatheond RGBS cellular phone,
MULT PEBIARIGK BBXa Boremetaianiaydermpingl stah 8% 9iel shd andio, a

DVD player or recorder, a digital video recorder, a personal video recorder.

The device on which the media production is to be played may be termed the "target
device". The target device may be relevant to the way in which the steps of the method
25  are carried out because the media production should be such that it can be adequately
played on the target device. Examples of target devices are a display such as a computer
monitor viewed by a user, portable devices such as Portable Digital Assistants (PDAg),
smart phones such as the NOKIA 7610 and Portable Media Players (PMPs) such as the
ARCHOS MULTIMEDIA JUKEBOX, a remote display terminal such as an X11

30  terminal, displays of stand alone multimedia kiosks.

The media production may, for example, be stored for retrieval on distribution media
such as CDs and DVDs or on a web storage and server system that can stream media

files to one or more requesting users.



30 terminal, displays of stand alone multimedia kiosks. The media
production may, for example, be stored for retrieval on distribution media
such as CDs and DVDs or on a web storage and server system that can
stream media files to one or more requesting users. WO 2006/065223
PCT/SG2004/000409 14 In the case of a mobile cellular phone being the
target device, the method may be such that the media production be in a
3GRtpimaiceideo file at a resolution of 176x 144. In the caseof&:zu04/000400
personal computer being the target device it is preferred that the method

be 5 such that the media production be if*a 24-bit RGB format at a
resolution of 640x480. Similarly, the audio subsystem of a computer may
drivén g paq obm-motis: pillstarplernsdwing iTh st dwiccatinyimgtiowl e be such

INSTrueH eRSRERANCRAN DS R )33 ISR RRN E-he: REMR R Of 176x144. In
prod&ctlon,orpgé be done so as, tq pr%duce the media production i

realtinie T hatiee SUAcaBaRAE, A P SRetRAS b HuEasH & PG tsdpd be
and maelidas ded risfbafpiodisptanbdin dBplayREBasot stonagetitivooffieiso.
storageinea g Wil Jubislsthe COMBIIR.SIRIRARIRE 8D LADGEMBYNCAIS,

at the time that those parts would be viewed in the media production. 15
The Ffﬁ‘él%n%'od may be such that, not all the instructions are carried out, or

such that t_he inst_ructions are produced, in ord_er that the producti(_)n can

be playagbiorealimg o nalsrakithe méﬁé%&}@ké%ﬁ%%%é%ﬁdia
Ir{pedlalg {i%ggct}ggl %ar&ﬁ%e Eroduced 2(_) with minima mE ut by the user, The
ethod May be SULHIRSSHE R ARSURE G Trdanmbst R treaiisgy Cay is,
with sigdespive frota Qﬁ@lmdjfaavétaédm_dm;?atéuﬂw m:ghm’m@: a@*ﬁi_lablmmldﬁﬂlay
The sty ke wshdhaldlm,ane Gasy Al e ARt GHO0LAR 0P

produced by the input of only a small number of instructions from the user.
The FiEfHR5&P<Bt TREfIOIBHUIE tie i &t Hortakise Pay D bhteismisdandhe
threenddir exaiumpien. The 25 method may require the user only to input a
single instruction, the method automatically performing the subsequent
steps,to prodyce the production. The instruction may be, or the
instrﬁ&ﬁéﬁ‘@t‘ 20 bR bRt Pkl iR s uatings ARt RaaiRshoHt Ry BRehohatiae
instrustiva®msayeincidided speediyitgithe proiivtto sahesionoicr tdsas. The
instruction may be, or the instructions may include, specifying the

attribute or attributes on which
Preferably, the method is such that the audio-visual media production can be produced

20  with minimal input by the user. The method may be such that the audio visual
production can be produced with no input from the user, save as to initiate the runing
of the method. The method may be such that the audio-visnal media production can be
produced by the nput of only a small number of instructions from the user. The number
of instructions needed from the user may be one or two or three, for example. The

25 method may require the user only to input a single instruction, the method automatically
performing the subsequent steps to produce the production. The instraction may be, or
the instructions may include a start instruction. The instruction may be, or the
instructions may include, specifying the production criterion or criteria. The instruction
may be, or the instructions may include, specifying the attribute or attributes on which

3¢ the selection is to be based. The instruction may be, or the instructions may include,

selecting the style.

The method may include the step of the computer processing means automaticaily

downloading media recordings from external target devices in communication therewith



30 the selection is to be based. The instruction may be, or the instructions
may include, selecting the style. The method may include the step of the
computer processing means automatically downloading media recordings
from external target devices in communication therewith WO 2006/065223
PCT/SG2004/000409 15 to store those recordings on local storage

means accessible by the computer processing means. The method may
inclydedha.step of the computer processing means automatieallysanpanonsos
transmitting information indicative of the media production to one or more
external target devices such that the meldia production can be played .
thefe T HESSSEREHRAR O REBREGTHRR BT TR ARG SALY Lo rgeine
autespatically tphadthay darhidetee gepedshingmyesm pancding BF@ach
deviceneingeuanliniy SAmMBICAIRn. YLt aReRERHSINS maKcs

by way or a wired or wireless connection. This m?ﬁ be S ncfgng the Of,,
eachergerdaliaaevirs shbatdrorsdbaelprhenne wisedse o™ e
mayhersurhithat dhdsnepriziedivspdtfommed bk ¢ptacomputaicplycwssifg

means. And to may be s L Iy Y[ 0) (=TaVI=Tal {TaT
The"s e%us%f) %ﬁ%esr%gé 10 , gﬁéﬁrﬁr%ﬁ%&%&%&%&kﬁgﬁﬁg %gq%gction

prodtitieenpyngibeEHBZ P& 2GR IR RUFRSEBIPLH Ak 185 b
leaspsaause: the R diingarnstustiensiof tstapigufar poressingroremEatianethod
productions whilst 2. media producti &g{gpﬁg IOMSMs DY na
the MBtRSAE %iéﬁl%lg %I%e%}e%%g%ll:égg ?ﬁ(@%g%%?\%% of dou gggrgg{erences to

18 "timey o rech (ARG PSSR RIOI S HETEP I n SRR SRR HE Tats

to bgefersneaspe,ddimer aiktays trsieatinthisdbality e taked, asabe

general term that includes the date and/or ti N9+ 20 AscREAAG:
R S et

means programvksirpthoierase st SERASHRNY SR a SRy sy

preceding.claiisheargingdo a fourth aspect of this invention, there is
provided a computer program 25 including code portions which when

Executed by computer processing means cause those means to carry out
a mathabeasotldingotilavht. pelreivrgoidiimeeicsrerigeoa it Frshietior
this igyantian Jhere s Aovider coiaeaidRaKie L iadogdipfonseatiomis should be

recorded therein or thereon which i%re(iadabl&b .com uter(processing
taken as a general term that includes the date and/ortime or reCording.

20 According to a third aspect of this invention, there is provided computer processing

means programmed and operable to carry out a method according to any preceding

claim.

According to a fourth aspect of this invention, there is provided a computer program
25 including code portions which when executed by computer processing means cause

those means to carty out a method according to any preceding claim.
According to a fifth aspect of this invention, there is provided a record carrier having
information recorded therein or thereon which is readable by computer processing

30 means to cause those means to carry out a method according to any preceding claim.

The record carrier may be an electrical signal or a radio frequency signal



30 means to cause those means to carry out a method according to any
preceding claim. The record carrier may be an electrical signal or a radio
frequency signal WO 2006/065223 PCT/SG2004/000409 16 Thus itis
intended for embodiments of this invention to provide methods of

automatic video production. that are capable of functioning with little or no
intervention by the user. This is achieved by providing methods for
autermatealbpzselecting a subset of the media recordings magemaxaiaiieosos
in a referencing system using the information inherent 5 in the structure of

: ) . 16
the iRlGLe1CIALYSITP HhSRGASH WS F6ISI NG SRS Soomatic
automatically or manually selecting a desirable editing style for the
prodUeERPRS SR gt Sise Bizhirore pretriins méthditip pyindriersntion by the
dispiayrorti neesing ¢h empiovilias nleiedz e50 ek aembodisant, sdhebset of the
productions reated automatically.and. continuousl| ondnitigtion. In
o e MR A e
the daéiestrsiaead Broahemsinssistareon assoonisdivele Rreapieripd dhamaglees,
useraahoosesitpapeaiivinecRahiheaspatisofihespiotictiopdnatsiay of
specifyi roduction criteria. Nonge of the currently available aptomatic
e B L R T R e
and BlespBrafisfosise drnhodimsmnfaipefueiiratting v antomstieplly and
availahigdends; Qﬁﬁéﬁ&ﬁtﬁt&aﬁﬁtﬂi aqu&teﬂctg éﬁ!&ﬁtl iﬂkﬁl&ﬁ@i&ﬁc‘%ﬂ%&lﬁ}g style
utomatic videq.editing will be performed. Altho IS.jS necessary.if a
ke R B e o e
soméhesesrshoneeaiayiadvamontatie ssprsttiotisimedustion iseftdraigpecifying
entepaindnicaidhis to be truly useful, however, the 20 selection process
should be intelligent enough to select relevant material for the current
production. Understanding the relevance and generating a set of rules to
perfofmahéitsatentioly prodeds tuaatisfyitee rdituatmysgaoviie tefespetitioy for

as Imauiﬂamg%@ae&s{%merﬂmaa%%%&m%&ﬁb%n@i&@@é@q@ﬁxg%m

in which video, prodyctions could be created with effectively a single )
initialfte FHse ke it B UhGR RO IR KRt R A RE SR %6%%‘]‘8?@“"
to cresite sfifizedidisipavisualdprdtuctbiisfie nasetydf ayecdiaciilesiswitbe made

little aamdgﬁsmﬁggaﬁmm&éﬁ{-J&Qkﬁ.@'ﬁﬁ@'{'ﬁ@&% %&»’Eﬁ&’%‘{gﬁfa{ﬁ of

the present invention include the production of video and other
time 5SS HEBRETHY PRstbandrpiorateinm HdbB Rt grmfib ey sty the
prodsdticioropretideshows syineiitigair eabign silsopreiduaiiamefitich-medigrent

electﬁpo'&i&ction. Understanding the relevance and generating a set of rules to perform the
selection process to satisfy the relevancy can be referred to as Intelligent Media
Selection. This makes it possible to create a system in which video productions could be
created with effectively a single initiation, maybe in the form of a single mouse click.

25 Thus, it is possible to create stylized audio visual productions from a set of media files

with little or no intervention by the user.

Typical applications of embodiments of the present invention include the production of
video and other time-based media for home, corporate and hobbyist environments,

30 production of slideshows synchronized to musie, production of rich-media electronic
greeting cards, production of media for world-wide-websites, production of rich-media
online catalogues, production of rich-media online content related to consumer-to-

consumer sales applications such as online anctions and classified advertisements, and



greeting cards, production of media for world-wide-websites, production of
rich-media online catalogues, production of rich-media online content
related to consumer-to- consumer sales applications such as online
auctions and classified advertisements, and WO 2006/065223
PCTISG2004/000409 17 some professional video applications such as
the production of karaoke videos, automatic video player, and

Doglizuaidiegl,5hoto Kiosks. BRIEF DESCRIPTION OF TILE&faYYIMwe

5 Specific embodiments of the invention are now described by way of
example only and with reference to the décompanying drawings, in which:
FiguFEPe BRSFRCTH SHAR RRLSEPRS B8 Hh SHRGEP OHAN b B HIdeos
inveationatcigidre plahnwsdsieps-MwobediPinsdatiisgsproduction criteria
during an initial part to of the method for use in controlling a media

production groduced bé#{;e method; Figure 3 shows steps involved in

randgﬁwlg ﬁ%ﬁ%‘tﬁg (R LR H}Fﬁ subsequent part of the
mettipdciti¢habstiowmsnFigure 2fiFigueadhshowibid byenjiefethesiepty and

involyed in-selecting aestiafiespuuse R, e method; 15 Figure 5 shows

in more detail the way in which media files are selected in a selection part
of the method of this preferred embodiment; Figure 6 shows logging steps
carried outHiga intiatpartcoétriews ateptioh: tethtrdted geingtialyhis ikigntien;

5; Figure 7pshows S60URNERS GRS AYE BB SUPREIHENY RATAO IR tiat part

selection. 20 illustrated génerally in Figure5; Figure 8 shows an

WiterABRsErSrAd B it IhetBaliRs R SARERfudianprodussd binthe method;
constituteskasecondentpd imeniafithistovanianng able Qadistsidaldense in a
information that is | j ing st of the first embodiment; 25
Table" ﬁ]%ég R‘}ﬁgg)}g\?j%g%gﬁegg ﬁ)%i}/v%%ﬁﬁﬁ in the scoring steps of the
first emboiEfEnt SEAAvEyiae the Hrpsiavet e i selseinametiaSteationpse in

showiRga@phical user interface employed in embodying this invention;

Fjure 11 S XA Rl d Bl R e SR L AR 0 S8 e 1m o

Setting
selection part of the method of this preferred embodiment;
Figure 6 shows logging steps carried out in an initial part of the selection
itlustrated generally in Figure 5;
Figure 7 shows scoring steps carried out in a subsequent part of the selection
20  illustrated generally in Figure 5;
Figure 8 shows an alternative form of the method shown in Figures 1 to 7 and
that constitutes a second embodiment of this invention;
Table 9a lists folder information that is logged in the logging steps of the first
embodiment;
25 Table 9b lists typical values used for weighting in the scoring steps of the first
embodiment shown in Figure 7;
Figure 10 is a schematic illustration showing a graphical user interface
employed in embodying this invention;
Figure 11 shown an example of 2 graphical user interface for use in setting

30 production criteria.

SPECIFIC DESCRIPTION OF EMBODIMENTS OF THE INVENTION
Figure 1 is a flow diagram that shows, at a general level, steps of a method 100 thatis a

first embodiment of this invention. The method 100 is a method of automatically editing



30 production criteria. SPECIFIC DESCRIPTION OF EMBODIMENTS OF
THE INVENTION Figure 1 is a flow diagram that shows, at a general
level, steps of a method 100 that is a first embodiment of this invention.
The method 100 is a method of automatically editing WO 2006/065223
PCT/SG2004/000409 18 media recordings, in the form of computer files,
to produce a media production, in the form of an audio-visual (AV)

pro@ustiqanksizg computer processing means in the form of @-parseN@s409
computer (not shown). It is envisaged that the method is carried out by a

personal computer runnipg under the coffrol of agpropriate software. On
P AN S, i i e 2 SPERNh TH Gon B R pAPEiS REGRAg™ 1 the

prodistiohsioandibeisveltéd \pithdactsing isimitiativnist@posershramesnn uige form
clicky puith ptonahiutheloU SRIRIERME GBI 4 SRleRl.ShugsIsS 2hdaict by a
are described in getail helow. Wi h referqfn%e to F%JI’Q 1 thg égg%rlqo
start R T RS SR A E oo P BB F it terAC Efyfaiaseous
ihforshartigaridiatod dworitiustimens pibatrincelbAY fmetloftitie sov bprueiledivith a
theltt é?z%b l;&tﬁﬂtaﬁnqi%ua%ﬁj &Q%ffﬁltﬁmqgiéﬁ!mﬁt Sgﬂfg%tf%fméyﬁ%e ﬂi‘r)efemﬁ,g to
selected at ste . This is follow of searching for an
sele%?lrelcgt Wgeﬁi%]ﬁré%s]%c%&%ﬁ? ggd?f?eggé‘?l%ggﬁ'ction criteria se?in step

101. The selected media files will be used as input media for the method

100.¥anceadequate akd aRpraRtsia MRuk-Radia 1R AR R SR on of
selected style is a pllg%}i%%\e input media at step 104 to obtain

th
ButplPAR SR Atidb rodteh S e B APRE oS _ﬁfg?%ha AV
targerdbvice tthbisis to e useditof flaynethstofe thedipproduiotite e then

targeLdavicR -RaviRY RESR ﬁﬁ%@%@ﬁrf@f&@%%&f%@%ﬁlg Rredia

101. If the target device is a display device, then step 105 amounts to )
playiige e ProieRsCHRIGHS gRPdsTR #ldmr bl Ahe Bosaletiebmeti files wil
105 amewintsitpistaritig dhelprodieiiorotoGnitedddaty atid uspsigpacarPnawdia

descpibed.in.mare defail el %gﬂsa ARRLORSIRIENEATINGS 1 (R TOdHGHOR.

criteria 25 The term "production Criteria” Is used to refer to output criteria,
inpuP B b RTerieling- Zhis Brsdustion ietheriendrrat AettardRootandaragifryice
100.trigdie & sbaws he oreduction erietathal dEa5ektiRctis, having been
embodi t. The first production criterion that is set is the desired.

ora S B e RS [ e e R Sy
201.derec.esa swp dP aoawiirariplitivatths pedrtive. dfpke direst devideisestorage

2bhe BePR ORI 08 HEMIBR to storing the production to a file.

The various steps are now described in more detail below, under appropriate headings.

Production criteria
25 The term “production criteria” is used to refer to output criteria, input selection criteria
and operation criteria for an iteration of the method 100. Figure 2 shows the production
criteria that are set in this embodiment. The first production criterion that is set is the
desired duration for the production. This is an output criterion and is set at step 201. The
next production critetion that is set is the type of target device. The type of target device
30 is set at step 201 as being, for example, a computer display, a camera phone or a DVD

player. This is also an output criterion and is set at step 202.

Input selection criteria are set at step 204. This includes a criterion that specifies where

to look for media files to use as input to the method. In the present embodiment, one



30 is set at step 201 as being, for example, a computer display, a camera
phone or a DVD player. This is also an output criterion and is set at step
202. Input selection criteria are set at step 204. This includes a criterion
that specifies where to look for media files to use as input to the method.

In the present embodiment, one WO 2006/065223 PCT/SG2004/000409

19 folder each is specified for video files, picture files and music files at
step,dQfhsatep 204 also includes setting the properties that therelasiadows
media files must have. The properties of media files are referred to

broadly as "metadata” and include but at® not restricted to valuegoiugh S
file frdatrsnidasperified On gl rigmEnBirvigaate tHes AtqleR S Step <0
whighdhe intesiatwasicaptpkedefr e theedectih gefbvitiessuch bava Eegnera
o cameoidstIng PAh.coRIinaleS Ay e ARG RO R Rlege

e contents of the media file were recorded, and so on. gu%%tﬁxe
0

critapririsied sevalpetapch o8 fipreati o 46 S ERRR I i SR 8&E
dimeifer oiavtenmethed 106 @ndual Specify spatiod devistraiciswvithinamhich
the method 100 must o e R e, | y ifi the
selectiof r?r(%rr’ngé%%%l es 051%{%%5%0 %%E)ﬁ%%ég %/?tr%ﬁ%tgagec%%d ir§1a eg %?n%f%rﬁhe
duradnisnss ehomgsit B Brsdatdgrd¢8tifeethe media selection step at
103 to 15 select adequate material to create such a production. Longer
OutR L it alions sl SAUE MO, P BAIRIAL B PR ASIRGIRALOAEIRHIE or
creatd Bh appealing pro uction. The input selection criteria are intended
100 efieunetirddffad tetsrifspritleonidus withine Lshbrwushstd Ateart
files,Jhadnuertioniseshe fashshiakfilstgrougeditogetheti2Glonutosta
folder in the filﬁgsystem. ggaeélmrave. gome common characteristic significant

to tHETRLEP FHEPSEREUShGOnN

fltlhe information inherent in the structure
of the filing system of the media files is adequate to ensure some

compman,charpctatistichat ARe¥shcteasiqln QiR Raliveserbon et 03 to
additional metadata, such aiﬁﬁlace and dfteifgf £ecordin% MAY. ons will

%upﬁ%?ﬁtear@?‘ﬁﬂ%t‘?ﬁ?ﬁﬁ?ﬁﬁlti%rﬁ BVt PR IS sy SR M %er_ to yield 25
evendyeitemonhiapehoipiariabied tel sutedreet dapigtonteldian fians aifpgeproduction.
operation criteria are intended to provide instant gratification to the user.

The user must be able tg obtain an acceptable production within
Spe(;ﬁdi’éépa% sRipRtSRSTEAe {gfﬁggegfg FbEﬁ PIRGOE s6t bt Broperfes across all

lbr 3crea € a proaucton irom
the uresssnetinpfitescdhdilisePhmiyoien3anter st g s srupe trarther

E)m It 1'1%(? G 518& Y}{'mé’hm&%@ﬁb SARAPLAUQBROf ommon characteristic significant to
the user. Therefore using only the information inherent in the structure of the filing
system of the media files is adequate to ensure some common characteristics af the very
least. In alternative embodiments, additional metadata, such as place and date of
recording, may stpplement the information inherent in the file system in order to yield

25  even beiter coherency among the selected input media files.

The operation criteria are intended to provide instant gratification to the user. The user
must be able to obtain an acceptable production within a specified amount of time. If it
takes too long fo create a production from the user's media files, the user may lose

10 interest. To this end, a time limit is specified within which the operations of
indeterminate running duration must be completed. For example, when the method is
performed on relatively slow hardware or with slow storage, the search for media files
may be terminated midway and the subsequent steps will be performed in a preferred

embodiment. The search is then resumed afier the first production is complete and the



indeterminate running duration must be completed. For example, when

the method is performed on relatively slow hardware or with slow storage,
the search for media files may be terminated midway and the subsequent
steps will be performed in a preferred embodiment. The search is then
resumed after the first production is complete and the WO 2006/065223
PCT/SG2004/000409 20 method is restarted to create a second
proaugtiosoesparson skilled in the art to which this specificatiQh glai&snooaoe
maybe able to devise and implement differge{nt selection strategies for

differ ime.limits.and hardware. Such rategy may also include
oty R i hr B TSI B P
selectidh BesHeRiss voistreney Ao cbrttbieyiStyid Baimion Afean fioaken
from Bigragict shet Fcand-ganerghsioR/fihe BRNOEMAAL 1RE Bl
selecﬂggfﬁ@)@l%.u@e@ é@t(ﬁges%gig feature of the present embodiment is the
ability to create 10 various, direrant, ERNRE SR AR Sristgetienis @sthe lection
sing|PEEFSTHIBl tnaweptllemeans of selecting different styles. A typical
user of the system is not expected to understand all that a style specifies

and hgwéts%gg%\l{es the appearance and feel of the output production that

the user sees, but the user will be able to notice that changing the input
medid*dFthecoaepftomitia ahdhropennd ghnard atipgutocuebions Withathes of

sameseledtnwillshBel esLilkinRrag dch ; | similar" even
thougp, they _ggp}gi@ gé{ er%ntI ggﬁ'ﬁgs%cfﬁ?r% D 3%%%@&3%@3% rﬁl g il crate

input MUSIC is also substa ff‘a‘f???é’gﬁg?ﬁﬁﬂénﬁﬁr%@ee?ﬁ@ﬁéﬁwﬁmééﬁbbmeans
the offSelepiog diftentst iietatedion astdéitic isbeternia «eepdie BRustand

musielalse fxgikis,eries iaalsarly pe/ss ok and,feel of
produc(t)i(?r(lz do, nsb%%rllanlge if the s%%%ﬁ%%ﬁ%%ncf ‘2%’%](; gﬁ’glﬁ’c ut

styled i ediiRg T U6 BESi B s mibbeaiatsiratise s ohanging the input

WO02053ig 50 56D uthiet mmmmwﬁaim@eﬁaﬁelﬂsmaﬁ i!ﬁebélllme style will
nefereneg. if roxRMRIOIRk A IS ISk GIRRSIC SRR, Style. This style
simulates ihg} eel of old movie?@%}rr%}lﬁ%ge‘{ﬁgﬁ%ﬂ%fﬁ %C%'S&gdgﬁﬁ‘ﬁ“t
scratBReS B4 By haeHE Seumiatsinee o mmarisieis s sidstiotially thisonsible
embcf@ﬁrﬁ‘*eﬁm‘ﬁﬁe“@i@ppeﬂsﬂwﬁ& @Mﬁxa!oh%é fﬁﬁc%&%fﬁl;%@yla, itisbetter t
automaticaly.inaxlen ed order according to the flow chart

showrr;ﬁ?l Fi ulrne1 3. Ad(%%%]rﬁgggg,léoriﬁﬁoig gﬁ%&?gﬁf ?bv% 'R 2nd feel of
auto .%fgﬁgcg%ﬂadgé}gkﬂaqgem pEp® Fenet dkersdnGhe wtylel such styles in editing is

20 described in International Publication No. WO2002/0525635, the contents of which are
incorporated herein by reference.

An example of a style is a "Classic sepia” style. This style simulates the feel of old

movies by emulating the higher film speed, film scratches and by adding a sepia tone
25 effect to the production.

In this embodiment, the step of selecting a style at 103 is performed automatically in a
random shuffled order according to the flow chart shown in Figure 3. Additionally, a
user is allowed to override the automatic style selection. The purpose of selecting a style

30 automatically is to reduce the amount of user involvement in the creation of the output
production and contributes towards a system that can run after a single launching step
such as a single mouse click. Selecting a style in a random shuffled order will ensure
that with the generation of successive productions, the user experiences a variety of

styles. It also ensures that, over time, all available styles will be used. If the style



30 automatically is to reduce the amount of user involvement in the
creation of the output production and contributes towards a system that
can run after a single launching step such as a single mouse click.
Selecting a style in a random shuffled order will ensure that with the
generation of successive productions, the user experiences a variety of
styles. It also ensures that, over time, all available styles will be used. If

the,sbsNHE3:2006/065223 PCT/SG2004/000409 21 selectipghas:amtons
overridden by a user, then the user-selected style is used instead of the

one decided b?%tme automatic method. Igi‘ggure 3 shows thT the firsttime. -

the SFEFRILAS B CXHEBTLRANAETE DSRELT S gERErR S ISt S0, At

steh307: dhisdidbisithentoshniifedind Figtomshearns tatthefst dup fnaythod
list., }gﬁiﬁgff‘a&gﬁaﬁy%@&igﬁ]@g{i{&ﬁsﬁwm§Rﬂ§f&@@dﬁ§{]d§saa4ﬁem@a In
a subsequent running o e methodq, It cerjaine ther. o n e
B CAFEE TARTEH S A8 SRR et bR g e s it
4t isines thefflextistideclactid Bhasibetstisremiutefiths inshosdpigEpgdained
lf,eltﬁ’%%t%ﬁ’&%ré gét%ﬂé;é{%%q(ﬂj@t N%E@{s@}@iﬂ%? t%tlxlﬁﬁ &ﬁt&f}%&ﬁ%@g&%iﬁh uffieg 302.
|s.q_ran om shurtrieq oraer | tthe o e wa Se i
ey R BB R B OSSP Fpeed toe
techpignemingiucingpikidestylndre i) usingihElahine user selected style

every time for every production; b) selecting a style based on the time of

the year when the production is being made; 15 c) hiasing the random
VBRI R R R

e more than
othgfserdhiiogivatmativhainbbkiiane deyanakdhiiabindguipeainddingghe or
selection towards the least frequently used styles - the "experimental”
mod&Z¢Media logging and input media selection The next step to be
desedibengitheleanst iseheleass S RETHIIN ST SV SHRRTIAB3 in the
GenggallotchaIo LR dhe Bk i tysustepearicshonnimmorengotad
in Figures 4 to 7. The input media files e
Rent ORI AT TR ol e 5 RFRIE O 8 BERLRG ot
netwoske shrshotisra bt dide vieadedrnifscidgdsaas technologies such as

Blueogihar Wikindbariisiesialiknay vie Bie: adganpesssetyido- the
access files from such remote locations. Protocols such as NFS

(NetvfspeEmmERl" §'§7§f’em), FTP (File Transfer Protocol), Samba (Windows
specific) and HTTP (Hyper

20 Media logging and input media selection
The next step to be described in detail is the step of selecting media shown at 103 in the
general flow chart of Figure 1. Parts of this step are shown in more detail in Figures 4 to
7. The input media files may be located on a local or networked filing system, on the
internet or accessed from an ad-hoc network such as a set of devices connected via

25  technologies such as Bluetooth or WiFi.. Techniques well known in the art can be used
to access files from such remote locations, Protocols such as NFS (Networked File
System), FTP (File Transfer Protocol), Samba (Windows specific) and HTTP (Hyper
Text Transfer Protocol) are some such techniques available for the purpose. Operating
systems such as Microsoft Windows usually malke all such locations appear and be used

30 by similar means just as though they were a local filing system. Therefore, for
simplicity, the description only refers to "filing systems", and the term is expected to be

interpreted in this broader context.



Text Transfer Protocol) are some such techniques available for the
purpose. Operating systems such as Microsoft Windows usually make all
such locations appear and be used 30 by similar means just as though

they were a local filing system. Therefore, for simplicity, the description
only refers to "filing systems”, and the term is expected to be interpreted

in this broader context. WO 2006/065223 PCT/SG2004/000409 22 The
foldersznashkicts media files have to be searched were specifiedrincigpooo409
204 during the setting of the production criteria. In this embodiment,

defapit values;for hese. falders,will be udtd and the user will 90804 during

forced to set them. For examp?e,’ the recommen ed fofders for placing
videte srétiger Hiha PrRRAEUSRR &S\ Heie frabediseenpd faulineahess farcaety

the "IM§eMideibBe uibtyaRiahsest aitindvlyelYiisia idaldersropatedatiache
users.” nist. I r. However,. it is possible for the user to alter
hoa o S S Bl PR e 1R i v
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filesukeravsijablerimthe spekifiediekders phigmiesioneted:StorRgehese initial
medjym. | r.use in the creation of the output production. The
selg%:%%%é%ffo%%ﬁ%%%épia Ef‘)gog?ﬁsse\ia\:/rl Ee\e(/\ivﬁiasﬁeiasg'called "media logging". This

is carried out at step 501. Media logging is broadly the process of
scarriagsspaeified medicsfalsters-iondpediadilgs-ofic pantisulasr Hngeandiles
imparting or.extracting. information about the files and the folders in which
e e S A T o st
that BaspRtipRpfohn e ruLAd riedidho gefireg oo ebivpre padinibesitsyvite what is
?Iper@tg@ "WiBE i DEERL ITHER %@%a Bhixzea‘@{ﬁscq_nwr{ﬂa w%%g;i_i@bmsﬁ%me

ile and some properties of the r§ that contain.. the media files are

extr A R BB BB E SPGB R PR T end
Tablenpatizoresitesrrgivdoombot sbertbeififeravsitibnigdtheleoivinbey are
mediglageinamiamsan seliasn0 BrGhRAIRi0h e JOlIRo: AWEBAGERL

information - this category includes time information about the media file.
25 THEIEEPFE RERDS & SHEHEIAE D EcPRAER AHam Home 205
reconiwfbge,aan&_ectbwdjpg @@m‘a@is!fﬂh e soxtiel g@mﬁm@fdm _ﬁ_)m_rd Wiiadmiidin
Cam @y, B8 B%%ﬂ%%ﬂ m%@a?ﬁ%@@&%%ﬂéb%%@?é &8&9@&@1@ as listed in

technologgl such as that
TableGA.

20

In alternative embodiments, information gathered in the media logging step can include

one or more of the following;

a) temporal information - this category includes time information about the media file.
25  The capture date, i.e. the date and time at which a media file was recorded by a

recording device such as a video camcorder or a digital still camera.

b) spatial information - with advances in global positioning technology such as that
based on the Global Positioning System (GPS), it has become feasible to include

30 apparatus that can record geographical coordinates on portable devices such as still
picture cameras and video camcorders. The geographical coordinates of a location are
typically expressed as a pair of numbers giving the latitude and longitude of the
Jocation. In conjunction with a mapping reference, the recorded coordinates can be used

to derive the country, state, city, or even the street where the coordinates were recorded.



based on the Global Positioning System (GPS), it has become feasible to
include 30 apparatus that can record geographical coordinates on
portable devices such as still picture cameras and video camcorders. The
geographical coordinates of a location are typically expressed as a pair of
numbers giving the latitude and longitude of the location. In conjunction
with a mapping reference, the recorded coordinates can be used to
dekive Mg keuatry, state, city, or even the street where the cepiginai®sucosno
were recorded. WO 2006/065223 PCT/SG2004/000409 23 In addition to
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W02002/052565. Exa{g{ué%les st??():f de face prohability, brightness and

quallfPSFERE (e BRROUAR BeRib ticH B8 ﬁeﬂﬁﬁﬁﬂﬁg&%ﬁe{%ﬁg}e ina
driverlamitbstiobe gbltiddghbnselsitiol hederand simitar thutiacteth degetiptors
£an pﬁﬂggd to log the media files. This category will also

d) content information - this category includes content information in the form of
descriptors, such as those described in International Publication No. W02002/052565,
Examples include face probability, brightness and quality of visuals, amount of motion

25 or activity in videos and tempo, drive and such qualities of music. These and similar
extracted descriptors can be used to log the media files. This category Wili also
encompass picture EXIF data typically stored by a digital still camera inside pictures
captured as JPEG/JFIF files.

30 o) quality information - this relates to the aspects of media fites which affect the quality
as perceived by a user viewing or listening to the files. Quality for video and picture
files has to do with the pixel dimensions of the video (for examyle, high resolution DV
—T20x576, low resolution 3GP — 176x144), the encoding format (such as H.263, H.264
MPEG4, MPEG! and WMYV) and the extent of lossy data compression applied in the

3



encompass picture EXIF data typically stored by a digital still camera
inside pictures captured as JPEG/JFIF files. 30 e) quality information -
this relates to the aspects of media files which affect the quality as
perceived by a user viewing or listening to the files. Quality for video and
picture files has to do with the pixel dimensions of the video (for example,
high resolution DV - 720x576, low resolution 3GP -176x144), the

encadingéeemas (such as H.263, H.264, MPEG4, MPEG! ang MyMVYoatoo
the extent of lossy data compression applied in the WO 2006/065223
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complessimpapyitiedpSiarsihe HNaHsR Qﬁ@%gg formalswetsniRadsd
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of e B B et By e R o geing
High GEtRySFhbES Er@sietaseiens T ityproatpulymgtlqotitn Hbmorertane: high
is avgilaibeciepunedindagging, alternate embodiments may choose to

extract metadata about media files such as EXIF data from picture files
captured by 10 digital still cameras. Other embodiments may also choose

to andRSEdmtiTasiiabiianectielegetesrviteorde st aitaindatgittdose to
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m rightness, and visual guality. The more detailed the

avai lg%ifgifoﬁ gﬁ é i?%%ﬁ%%?n%ﬁoeﬁﬂiuﬂ%ﬂér?ﬁg%ﬁ%WSéotﬁ%ﬁll‘?&r?%é media on the
enforEdVaiTBifyowE Selbieto danped deedinthiteshanditheomanenesineiaallle,

appeaniingste piSRR OSSN I RHRLLROMIE A 50" RE T acuiea
presgnt.¢ gi}l‘blglgl nent, Q}g)txévl%/z?ir, only uses quickly acquired fofder

properties for selettmg Input media Tl berrbekger betrm by siefpresd among
depehtietterted ingmmedinélming foperationsisticilpsppalngala euraction

Bnd sagstiacanglysisundigiial.gignalRigcessing 20 (DSP). Folder

properties listed in Table 9A., by comparison, are determined much more
quickly. This is sufficient to create interesting productions, but other

embbafivErEst catbodinas iy bemmole sephistiptedand ealechBpRrges for
detadefbarngitpe: MEFLHIRYNNG S8R A4S & fed that a large subset.

of the file properties, metadata and {aeescrip%f)%gn gg e‘éego?:?g?eoél \t/gl?ﬁ Qrsuming
mediA Tl 46 RoEhAYS U trRonrssmediapariiais Walietolsimeddrueting
ExtraBE- Soblsnpopediariiytdoint MatisstAime sogivennodiniilg IS 1eaetui® more
Creai@iekly. This is sufficient to create interesting productions, but other embodiments can

choose to be more sophisticated and collect more detail during the media logging step.

It is to be noted that a large subset of the file properties, metadata and descriptors
25 associated with a media file do not change with time. These properiies therefors need to
be extracted or computed only for the first time a given media file is used to create a
production. When the media file is used again, only those properties that can change
with time need be re-collected, thereby saving substantial time in the media logging step
501. The unchanging properties exiracted during media logging are typically cached on
30 the filing system itself in order to speed up access to the data. This is possible for those

descriptors which are independent of the editing style in which they will be used, which
is normally the case by design.



production. When the media file is used again, only those properties that
can change with time need be re-collected, thereby saving substantial
time in the media logging step 501. The unchanging properties extracted
during media logging are typically cached on 30 the filing system itself in
order to speed up access to the data. This is possible for those
descriptors which are independent of the editing style in which they will be

normally the case by design. WO 2006/0652
e’?fé%%% 2?% ISG2064/000409

00409 25 The sequence of steps necessary in this
embodlment to perform media logging is & shown in Figure 6. These
stepd b ecaiaSEEtnORCE SR DG ardiactimdné tinmotéme nteda thggargyis as
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to a file that is locat here in the f||| stem. In the prese
metHd& 3 fils tm iis?g%o SR r&%ﬂ’gl lfJ%Et'f@ﬁ r@Fet‘édrgrm
yubstmttédtthm@t@ngm@d@mIﬁlggmtgzpmeée@%mfédﬁfathelocated

operaiennifa inikask k<03 if BCERASH ba bR, ANANEHSIRRARRATS though
media Igﬂglng may be performed in the backgﬁ ound while the application

contifidets RRE HIOTRASRETHYRS fsrelFol Rty Bl SRPSafble
loggitegninfserid ticrmpafieotheravaiialske imzeiaslkasebddn partially or
completely logged, a subset of media 20 files from the set of available
media files needs to be selected. This is performed in_ steps 502, 503 a

ko4 LhaUGHH ERetEns meda s irp e ien s Sepet &??H’é"‘fﬁt&‘i‘?ﬁét’?&t? the
catalegiliestion thatimedit mgkingoeiendas se e tffitlesountdolrisgivaly fieavailable
prodﬁt&é%%@g&ﬁﬂ in step 101. The general case of such a

requirement matching operation is complex and can take very long to
perform on modest hardware. Therefore 25 in this embodiment, the extent
of mediar lmggh’agdmhmﬁtimSmeeﬂﬁﬂﬁmtﬁmtﬁpmtetme@g%@alaﬂtt’;erbﬁnedxa

40 nsﬁgg %%:X H{Q g&%f A\Qﬁﬂéﬁ”%&ﬁ;? &R Q %%I{Tl %e seie Q This is performed in
steps 502, 503 and 504 shown in Figore 5. The select input media step uses the
information catalogued in the media logging step to select files which satisfy the
production criteria set in step 101. The general case of such a requirement matching
operation is complex and can take very long to perform on modest hardware, Therefore

25 in this embodiment, the extent of media logging information used to perform input
media selection is considerably limited. Additionally, an embodiment which
accoraplishes the first production of a given session as quickly as possible making any

necessary and acceptable compromise in the media logging step is highly desirable.

30 With continued reference to Figure 5, the folder information-based input media file
selection method described herein is based on the premise that if the user has taken the
trouble to organize media files into folders, then the structure imposed by the folders on
the media files are relevant to the selection of groups of related media files — that is,

there is information inherent in the structure imposed by the user on groups of related



accomplishes the first production of a given session as quickly as possible
making any necessary and acceptable compromise in the media logging
step is highly desirable. 30 With continued reference to Figure 5, the

folder information-based input media file selection method described

herein is based on the premise that if the user has taken the trouble to
organize media files into folders, then the structure imposed by the folders
on Yexeedidtiles are relevant to the selection of groups of retatsdmediasoy
files - that is, there is information inherent in the structure imposed by the

user ool lsWO 205IBAR RETISGR004/000108 20

media gles. F'gjure 7 shows in more detail the Sup-S eps that are came
out if&&p°88
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files ipspieRRARHR-I0 SEIeGH sibset.of media files for. use as input
material. T%?s scoring schemg%%ngqﬁ%lﬁﬁﬁé}%%g}iﬁ]%?ﬁaﬁ? ge‘%feach folder,
a’set of four scores are assigned based on the properties of the folder and

the stfaeturdodddhe fiiosfsiemdiesuly esiRe 88g8. chNB ish SRR DB 1der and
aCCG%%ﬁQE@:ﬁfo@t@ﬁ%sﬁé@éﬁli&%@c?}%%gxnsﬁ and is an integer to
ot fo

determined by first sorting the list dersifi the descending order of
their last access dates. The access score of the folder is simply its

positibye (stasting fsoim d)éasttisrsortethidist. THiekehmdhe Wiﬁaﬁ,ﬁq? %lynteger
ce I er scaores. access scoreg of all the folders
BSOS S LR RIS oD o o

are computed in step 7 e second’s
foldef2PhiShe ets sarn itke fpidasinsinipheepddiontinsthbidinssattingorted
the ligsioTheleler it nibe ageriddiRe.Mdel Rl 16tRANAR LGS 2 I scores of

creatjgn, sco r? of the folder is simply its position (starting from 1) in this
sortec]a ﬁgt. T %rﬁea[gﬁﬁnemr%%riemr%t gpﬁ)ﬁyl/’created files get the higher scores.
The creation scores of all the folders are computed in step 702. 20 The

1bird sRof@:dadReLRZe BEFERIAIBIEOT, DIZIS ARDAIRG BY SR And 5 21,
integer, cé?é%{énlne}dd%grsg sorting the list of folders in the a}scenalfng order
of thé namberof media MeS6ra Battafdp e infhre asespding ovierss, their

pictubeasiondaste. TinmerdionehoreofitairforldysthiefoydanEheSEus6e  .ef 1) in
the feldabigsimpinizRaaiipn Slaring flom.22:d) i”tt@rish?q{é?dcg%s: The
Thereby the folderf vyit larger number of such media ﬁe N tﬁem ’

creation scores of all the folders are computed in step 702.

20
The third score is the size score of a folder. This is denoted by Sg and is an integer
determined by first sorting the list of folders in the ascending order of the number of
media files of a particular type - for example, video, picture or music - immediately
contained by the folder. The size score of the folder ig simply its position (starting from
25 1) in this sorted list. Thereby the folders with larger number of such media files in them

get higher scores. The size scores of all the folders are computed in step 703,

The fourth score is the depth score of a folder. This is denoted by Sp and is an integer
determined by its position in the hierarchy of folders above it - its "depth number™ as

30 described in Table 9A. Folders deeper in the hierarchy are given higher scores because
it can be assumed that the user has spent more effort in organizing these folders and

therefore they carry more "meaning” in their structure. The depth scores of all the
folders are computed in step 704.



get higher scores. The size scores of all the folders are computed in step
703. The fourth score is the depth score of a folder. This is denoted by SD
and is an integer determined by its position in the hierarchy of folders
above it - its "depth number" as 30 described in Table 9A. Folders deeper
in the hierarchy are given higher scores because it can be assumed that
the user has spent more effort in organizing these folders and therefore
th?(/&%%ﬁ@% "meaning" in their structure. The depth scorag-efkal#iRoo400
folders are computed in step 704. WO 2006/065223 PCTISG2004/000409
27 Step 705 computes a net score S for &ach folder as the weighted sum
of itS YuF SCHTERUSRE BRI ¢ RfRRGBIoMsE RS egid sum ofits four scores
SAHMCHBE W BMBS+WhXSo El] 5 where WA, We, Ws and WD are the
four weights for each type of score. The values for the four weights

shown in Table QBéyield meaningful results and were determined by userl]

trials. The hoMBer fa?e%ﬁ\ﬁﬂé'd egﬁ)i’ilyfb’f Peference and an

embodiment may choose to use a different set of weights than the values

listegja-d aplevdB ot 5,095,102 W%@{Mp aliae Jpe welghisrin 959,%% for

to derive an average because only the relative values of the net score o
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folders that have not been used recently, have been created most
ecetftyssappe draedise duar el or diciaterie4nd orgahrepuss arge die
numieeniof medisofilas ot ecopasticolatypesigpgieat at thestepnefthe final
sorted list. It is most interesting to the user if files from folders of this
specific nature are selected for use in the creation of the output

produciiim’ Fotiaditof fpldtsiorarh elaviiek nfilescns budipor asrichsibiers

are ghuiied ieva randeNinard aesddnidigives-eotiab QPR R i thiOEalkiRenat

1fiIes ilcﬂ u?; ljg)t?hrt%tg@r I11‘0I e{g tgstg&seéeﬁte a Joga rodg%tion iteratiqn. We now

ﬁave A ffst Of me&"laoﬁ SO Which Wve Can SaIgErs gh‘ﬁgﬁcfﬁ U the -

outpdaepesidodhiofeld@B hierarchy and contain the largest number of media files of a
particular type, appear at the top of the final sorted list. It is most interesting to the user

if files from folders of this specific nature are selected for use in the creation of the

output production.

20 ‘
Finally, in step 707, the media files in each of the folders are shuffled into 2 random
order. This gives equal opportupity for all the files in a particular folder to be selected
for a production iteration. We now have a list of media files from which we can select a
subset for use in the output production.

25

In another embodiment, a similar scoring scheme (without the size and depth scores)

may be used to order the media files within each folder, thereby making use bf the

information associated with the media files — the “attributes” — to better the coherence

of the selected subset of recordings. In yet another embodiment, a random score may be
30 added to the file or folder scores before the sorting step 706 in order {o increase the

randomness in the file selection while maintaining some order.

This scoring and sorting procedure are be performed once for each type of media file,

thereby obtaining a list of video files, a list of picture files and a list of music files. This



In another embodiment, a similar scoring scheme (without the size and
depth scores) may be used to order the media files within each folder,
thereby making use of the information associated with the media files -

the "attributes” - to better the coherence of the selected subset of
recordings. In yet another embodiment, a random score may be 30 added
to the file or folder scores before the sorting step 706 in order to increase
thewantomuizss in the file selection while maintaining some erdaGzéaisoo400
scoring and sorting procedure are be per{grmed once for each type of
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list of music files, This WO 2006/065223 PCT1SG2004/000409 28
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of mg%!ﬂa files wi more sophjsticated order. than in the simplified
SmbBAREREATTHE T bR GRS S HEtRbEE LI sisarft wama ffo
fromsthsted ety i¢thempthisidtepesrtialsoting mogorbed into step 104 where the
selected style is applied to create the output production. Now the

procedure for sel cti%gtfa subset of the available media files for use as,

inpul PEIPPIRANE HI¥rEFHet & A SERAFhEht s ey badis dlien &yt input
numbediefivitlsgfiles dd erthatineatitalberdeltcted are determined using

the formula given in Equation 2 below. Nv = (T x Vo / To) rounded
upwards [\2}% 15 where T is the desired output production duration in
secantsVBaSRERShTidEe Alinbethat Raet sk stidirstdmdFrdre ysing the
prodfictimnir givauiatiomafionsEbeands. A typical value for Vo is 2 and for To

is 30 seconds. Therefore if the user desires a 1 minute long production,

Nv will be 4 according to Equation 2. 20 The required number of pictures

to select, &St Yo N v endsitbiRraitained from Equation 3 belbt. Np
5 (T x Po / To) rounded upwards [3] 25

where T is the desired output production duration in seconds, Vy is the nominal number
of video files required to make a production of duration Ty seconds. A typical value for
Vo is 2 and for Ty is 30 seconds. Therefore if the user desires a 1 minute long
production, Ny will be 4 according to Equation 2.

20
The required number of pictures to select, denoted by Np, is similarly obtained from

Equation 3 below.

Np = (T x Py / Tp) rounded upwards [3}
25
where Py is the nominal number of pictures files required to make a production of
duration Ty seconds. A typical value for Py is 10. Therefore if the user desires a 1

minute production, 20 pictures need to be selected, according to Equation 3.

30  Now, according to step 504, Nv video files and Ny picture files are selected from the
video and picture file lists respectively. For the very first production of a session, the
video and picture files must be selected from the top of the sorted file lists resulting
from step 502. For every subsequent production made with a request to change the input

media files, the next Ny video files and Ny picture files are selected from their



where Po is the nominal number of pictures files required to make a
production of duration To seconds. A typical value for Po is 10. Therefore
if the user desires a 1 minute production, 20 pictures need to be selected,
according to Equation 3. 30 Now, according to step 504, Nv video files

and Np picture files are selected from the video and picture file lists
respectively. For the very first production of a session, the video and
picige. files:spst be selected from the top of the sorted file ligis rQsiitingo100
from step 502. For every subsequent plr\cpiguction made with a request to
change the input. media files, the next NV video files and Np_picture files
S T T e
respegtivénfistad dpdinvesacwriegettidgeengsof either list, the method cycles
back to their beginnings and continues to select files. [ss31 The number

of music files NM selected in step 505 is such that the total media(ijur tion
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and Np respectively. Thus, at the end of the procedure qutlined in Figu
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made purely out of picture files and music, purely with video files and
nusiecdi RSP RIBE BRAAE IR SHRIRIGHETRIUEI AR b RIcrAELy ot
grougipigrakties adilesshapediprvitldéiestiilatand misitmatiih, video FBes, picture
embf[ﬂgémegu %qgld let the user customize the selected media by creating
additiohal folder structures. These folder structures in effect establish
associations between a group of media files so that only the video and
pictyrediesindhersamespssaationdiofipsisad 3aladtedsmusicfitganetion, an
considered for selectiop as part of input media. Similar n diment
Idan g‘@ﬁe{) Hrlﬁaﬁts?g |esf"gliﬁg>erﬁi s’[%eC %Sses%l(:lg{ﬁllgns'(g’?gtﬁ%n 8%%1 S%?aétgt%]g&\)/ideo?
and Ripietmasufites! hestifplges parsims it s Be serolsk fetesiatiens Beivegha eroup
cr eg&@ Ifﬁr:tﬁ!ﬁfégeo Eﬁﬁﬂgﬁ? mwabow%wmﬁmﬁlamdimmhﬁaﬁﬂg iralp as a
media files that are to be grqu inside this foldet.. For example, .a user
i e e SR
chilceattediientent fotont akinsg Plesdins dhsaostrdabrnmeyrs i ihg selected video and

ASSqpIRtiakRY. HeatinaReRwRidansales Tkiddies Mayragime adsider to

placggpyersﬂér?t ts?lch a group and place links to the original media files that are to be grouped
inside this folder. For example, a user might wish to select "ragtime" music whenever
video and pictures of her child are selected for making productions. She creates such an
association by creating a new folder called "Kiddies_play_ragtime" and places links to

25  several music files containing, for example, Joplin melodies. She further places links to
all video and picture files featuring her kid inside this folder. She then selects this (or a
containing) folder as one of the "root folders” as part of the production criteria of the
embodiment, The very next production created by the system will select from the files
referred to by the contents of the newly created folder becanse the contents of this folder

30  will appear at the head of the list of score-sorted media files.

Tt may not always desirable to mix such a manual association scheme with the
automatic scoring method. Therefore a preferred embodiment should allow the user to

disable the automatic scoring part and purely use the manually created folder



25 several music files containing, for example, Joplin melodies. She
further places links to all video and picture files featuring her kid inside
this folder. She then selects this (or a containing) folder as one of the
“root folders" as part of the production criteria of the embodiment. The
very next production created by the system will select from the files
referred to by the contents of the newly created folder because the

contemta@figiasfolder 30 will appear at the head of the list ofigaase60reskoo
media files. It may not always desirable to mix such a manual association
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then the embodiment can select a different group automatically each time
it’creates a production. [554j 5 Style application or "construction” The
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a sut‘):gpt{g&q% known in the field as a "Renderer" Is called upon to

the instrUctions Bntoddd 1R RBCE M niF R Briblicspn Na SURAZHNIA5RS65.
indicated output production by applying editing [sss[steps including one or
morq:&fﬁ{gecggélwgpﬁgé@@,%‘gtmg gigns.from the input media; re- .
sequenqjﬂg ﬁelegt_ed portions; cs?)%binglﬁg gle ec%%&'babsr?% %;ezellln %%Wi%ﬁeld
a8 a “hencerer e instructions encoded in the EDL and edit

20 the input media into the indicated output production by applying editing 1sssjsteps

is called upon to perform ¢

including one or more of the following: selecting portions from the input media; re-
sequencing selected portions; combining selected portions; and applying

transformations to portions of the input media such as transitions and effects well
known in the art.

25

The result of applying the transformation on the input media files, whether expressed
via the medium of an EDL or not, is one of the following:

a) the results of the transformations are displayed to the user as they are being

30 performed - in "realtime". This is the "player” mode of operation shown at step 105 in
Figure 1; or



transformations to portions of the input media such as transitions and
effects well known in the art. 25 The result of applying the transformation
on the input media files, whether expressed via the medium of an EDL or
not, is one of the following: a) the results of the transformations are
displayed to the user as they are being 30 performed - in "realtime". This
is the "player" mode of operation shown at step 105 in Figure 1; or WO

2000/06R%23 R CT/SG2004/000409 31 b) the result of the trapsiQirpatiengy
is encoded using video encoding technology such as Windows Media

Encoder or MPEG4 and the result storecfto a file_on the target device or
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the gelected nput.media filesipgapgrate descriptors. These descriptors

are then intelligently used to create a coherent production in which the
visuals are appropriately synchronized to the music and respond to
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input media files is in general very time consuming. Since the express
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employed by a preferred embodiment is to perform partial analysis on the

ithputadidesesttpadantheirarime e s i seraaliNepeidprqpedipig;Since the
requésgekio puakesafireduationeobtidntesivad poipdt idtnation fatadethe user,

files,onl t i 13 ' g8 in..Equation.2)

ey b BB e A R A R
vide Mg a5 fasRESE dTirss fnguipae Kalnigps smmey pbbicriudanche
analys@edamienithe paewing faelictiod yscopatechpld NYMer o ineseraicn @Rk input
fighter consfaints, such as %Xta%”ixet'a/ Slow hardware, %ﬁ%&ﬁe%‘r’ee ﬂgﬁ%‘.a'
videO anaIyS|s WIII Cause II’ﬁO rable de ays 1or the user, viaeo ana?ly IS IS

to belursion Bee Kidsmitted] aivatFralimtisd o6 Tile ¥ civuidnse Uisstswithout
the deseIHRLON dafPbe analysed even though the sum of the durations of all the selected

video files may far exceed this figure, Any remaining portions can be analysed when the
next production is created.

20
Where there are even tighter constraints, such as extremely slow hardware, where even
partial video analysis will cause intolerable delays for the user, video analysis is to be
completely omitted and the input video files should be used without the descriptor data.
One method to implement this which we disclose here is to algorithmically generate

25  “mock descriptors" for the input video files and use them instead of the real descriptors
extracted by analysis. The procedure for applying the style {or "construction") thereafter
remains the same as the case where the video files are anatysed in full, This is an
acceptable option for handling input video files and pictures, but will not generally be
satisfactory for music files because one of the key aspects of the output production that

30  makes it visually appealing to the user is the synchronization of the edits and effects in
the output to events in the music. Thankfuliy, analysis of music files is often fast
enough to be possible to perform on even modest hardware within reasonable time
constraints. Therefore in the preferred embodiment of the invention, analysis of the

input music is always performed.



One method to implement this which we disclose here is to algorithmically
generate 25 "mock descriptors” for the input video files and use them
instead of the real descriptors extracted by analysis. The procedure for
applying the style (or "construction") thereafter remains the same as the
case where the video files are analysed in full. This is an acceptable
option for handling input video files and pictures, but will not generally be
satisfaciagnienmusic files because one of the key aspects of the,QutiRWhooane
production that 30 makes it visually appealing to the user is the
synchronization of the edits and effects i## the output to events in the
music. Thankfully, analysis of music files is often fast enough to be
pos3isies toqok dermiptereie tnpuo tidst izaciwidlrecvntivimily asuswatoléctaple "editing
conghgiptgchherefale dheprefeiad amhedimentof e inyemMion sudden
analysis of the input musig is always performed. WO 2006/065223
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"straggiled SROUBRUREABRYT Perdahol ROURRINCHEE BESUES-RRISWHIRIEHs to

the middle of a portion of input video that is used in one piece in the
Butp@Epiv e BoHmaRdae whuces Besk i tFdesirable.
International Publication No. W02002/052565 discloses explicit steps to

10 takg Joreduae Qi aliminale 25%999%%{}@%%%@&3%&%_srt‘tﬂ5§e e

present embodiment relies on the user being a bit more forgiving of these

editifgoe BFdTREHTS hisTiErtiAn RvhitrRA Ny BICAHH Ri? 6> in order to get
WO02002¢85ed5pbethod pieddaigebitbentesiirthg paRrd afpradabisgnesnt

LOMpromising video analysis. a};ﬁhl‘%s%rgt%e%il%heﬁ‘ﬁ?ﬁiéﬁgﬁ% (CLaing, Em%
music analysis step which Is suffitient to create engaging productiors in
spitePEfEees dtipis HEhrse argrto the target device The specification of

the target device in step 203 imposes constraints on the format of 20 data

that mu t be geper_ateq in the rendering step 105. Step 203 is either taken
.Rendenn fargetl device . .

to due@éy—lﬁﬁybﬁvﬁwma‘rm which the output production must be

creat, specigicatiotviciadatesl devtstaivtan 898 Imipnsergiontfetin ohdha denaisy of

meansLhRrelaieReeAIRA in the rendering step 105. Step 203 is either taken to directly
imply the format in which the output production must be created, or is assumed to have

obtained the information from the user by means of preference data.

If the target device is a computer dispiay, a resolution of 640x480 pixels and a frame

25 rate of 30 frames per second with RGB colour data may be appropriate. Ou the other
hand, if the target device is a video capable portable device with a miniature display, the
suitable dimensions might be 176x144 pixels and a frame rate of 10 frames per second,
with the data encoded into a 3GP file in order to conserve storage on the device. If the
target device is located remotely (such as a storage) and is accessed and shared via a

30 network such as the internet, the typical data rate at which other users will access the

production will need to be taken into account in deciding the output format.

1t this embodiment, it is intended to enable the fully automatic creation of stylized

andio-visual productions, However, this embodiment can be extended and modified in



If the target device is a computer display, a resolution of 640x480 pixels
and a frame 25 rate of 30 frames per second with RGB colour data may
be appropriate. On the other hand, if the target device is a video capable
portable device with a miniature display, the suitable dimensions might be
176x144 pixels and a frame rate of 10 frames per second, with the data
encoded into a 3GP file in order to conserve storage on the device. If the
targef feyiks:ts located remotely (such as a storage) and is agaessechandas
shared via a 30 network such as the internet, the typical data rate at which

othe s will.access the production wilt need to b ken into account ..
o B o R e A e
the fEModifisniatie eradrsredBalowd audio-visual productions. However,

this embodiment can be extended and modified in WO 20061065223
PCT@%H%%%/%%%&%% 33 g?%%ways all towards the goal of automatically
creating roduc . tive embodiments are now described
Belohl gt ehdbher o e e RSN Tt erisS Tk deseritst dheaprorridbende the first
ProduBHaRES Hﬁigﬁ %eﬁﬁb%ﬂé@@ﬁ@blméﬂeﬁi%&m ﬁ?é@%ﬁé{lﬁﬁhﬁmf ‘ HM@Mefine
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Critepiduf xR IRR 104V iR A & h R, SRS MU C ASNEW Y8R Deepavali
Christmas, Hanukkah, Chinese new year, Deepavali i0 and Ramzan,

Jroul b A, R R Y SO 5 KR AT HISpintP B SHase s
happarsedein ippbbs; persoabt enersch as histhsh ittis]dyistivdddiagsyedddings,
wedding, -ARRICERRIIE S IFAR AR PAFIESH PR UME Sl SIS SIHFARS AR ent,

places of entertainment, and so on. Typically, recurring events such as

birth &% SRLYBFE OBy DE SYouE SO M @ TS F S Ye8ime
spediatadogs sonontiikndareRits soay aiabgd@sigmﬁi@:yﬁy&ﬂ@h;@_sﬂh&be
day ghthefull maen FD8. sk AR ARPRN L b@%té&ﬁé%%‘igrhfn tance,

meet once every three months. Event information is therefor ected to

inclUBEMAREHCRe YRR s Beadsn s inferrtion iviberpattanpented do include
eveni dhany thanteriniommation tancalsehe deriredifionavibie date. GRent

Whicﬂig}%ﬁfgrgya%tigpo iﬁe%mgﬁ?%?thg LEZR r\g&]&i %’lee ;gg t‘égf}ai} Jas: being made,
pI’OdUCtIOI’] IS being made on or close to a user's we ng E annlversgary

can B 6580PlS hrchehBrtRe s inn itdrermeds Watrqsrdd acerswedding
1elatadhiterdis onhes werkdingea it GHICE QORI $aH8So watch produciions related

to his or her wedding and other anniversaries.

The term "event information" can also be used to include information about the location

of occurrence of one or more events. In this sense, both "time" and "space" information
25  areincluded as event information. For example, "my vacation to hawaii" may refer to

the time interval for which the user was present in Hawaii, and the location information

about Hawaii,
Alternative embodiments may use such event information specified as part of

30 production criteria in the steps of selecting a style at step 102 and selecting input media

files 103 as described in the sections below.

Stvle selection



The term "event information” can also be used to include information

about the location of occurrence of one or more events. In this sense,

both "time" and "space" information 25 are included as event information.
For example, "my vacation to hawaii" may refer to the time interval for

which the user was present in Hawaii, and the location information about
Hawaii. Alternative embodiments may use such event information
spewifiedoasazmt of 30 production criteria in the steps of seleatingsa: HiMleoosos
at step 102 and selecting input media files 103 as described in the

sections balow Syl SEIRGIANING, 2006/062223 RO 19G2004/000400
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the period (srtf-(i:-h aﬁgﬁfoﬁg%% %ﬁ%ﬁﬂtéséﬁe/fgﬁtsd Ying "1‘%08 [ agiyle would
embé?&%ﬁfaﬂ%? BEPRnEEem Asd928s4830thas threstvieta iyfoerrationlatith

each style for the purpose of automatically creating context relevant
productighs,dlne.atamalic. 1o, style selection step insuchan
embodiment can then be a_&é}%]er%gdi %?ﬁ%agggﬂﬁﬁdlg%%’fgéﬁ%%ﬂﬁ%ﬁfwh style
seledPHRPARRSAG HEBeLvAE Fewjing eaptewiachivaigaotstiesTheiatomatic
aforgitioplantiinreipvasicom xR BATRR SPSCHRL A8 PIRIUGHORes to

criterig, pStyles; w meta information better match the_productlon|
criter%a could b2 g%é‘ra\fr igher ngc%r%et t Qf?}éﬁgﬁit}& FRIchipgaEh style's meta

probHHRAEPR ik stresitrenigrouibaodniti 0paifipdrisprodacatheiseria. Styles
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. . : her
styleg. ppay tended for, Christmas and this information Wou%‘fﬁfeng
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Bro dtRmPH iR EPietierarEbrahogl information do not match as well. For mstance, a set
of styles may be intended for Christmas and this information would then constitute the

style meta information. If the event information in the production cxiteria is also about
Christmas, then these Christmas styles yield a match. Such event information can be
derived from the date and time at which the production is made. If the date is on or

25  shortly before or after December the 251h, it can be inferred that Christmas related

productions will be better appreciated by the user. This information can then be

included as part of the production criteria,

One preferred embodiment is one in which the meta information for each style specifies
30 one or more music files that are intended for use by the style. In such a case, selecting a

particular style by any method should also result in selecting one or more of the

associated music files as input music for the production. This embodiment is desirable if

the user is not likely to have much music on the device under consideration, such as a

video-capable smart phone or PDA.



Christmas, then these Christmas styles yield a match. Such event
information can be derived from the date and time at which the production
is made. If the date is on or 25 shortly before or after December the 25th,

it can be inferred that Christmas related productions will be better
appreciated by the user. This information can then be included as part of
the production criteria. One preferred embodiment is one in which the
mefa,infereaton for each style specifies 30 one or more muygi¢§¢asidéoe
are intended for use by the style. In such a case, selecting a particular

style by any method should also result if°selecting one or more of the
associated music files as input music for the production. This embodiment

is degisahledf ithet usdisigilest likely to have much music on the device
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in orgremefatedie les s ust REMLIILIBIHER® N making productions. 15

In other embodiments, the method for selecting input media files

described in the, preferred embadi he extended 1o dnctyde th
SaforfA&HSHS E"edrlﬁh@é’*hsJé%t‘?%ﬁr%é’gqﬁ;%%ﬁggﬁg gil/gnabl_e with the file
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vai 'ER'&E%IE %%HA?%@&U@&%%@H@XMS production is desired. The production

criteria can be matched against the metadata available for each media file in order to

derive a score for each file such that higher values of the score indicate greater
desirability of the media. Such a score can be combined with other scores such as those
in Fig 7. to get a net score for each media file in a step similar to 705, Sorting the

25 gvailable media files in the descending order of the net score thus computed will yield a
list of media files where the most desirable media files will appear near the head of the
list. A subset of media files can then be selected as input media files from this list

starting from the head.

30  Kinds of metadata associated with music files that are interesting for the purpose of

input music selection include the following

a) Period of the music, such as 1950's jazz. If the meta information of the selected style

indicates that it is trying to emulate the 1950's television look, then music files whose



derive a score for each file such that higher values of the score indicate
greater desirability of the media. Such a score can be combined with

other scores such as those in Fig 7. to get a net score for each media file
in a step similar to 705. Sorting the 25 available media files in the
descending order of the net score thus computed will yield a list of media
files where the most desirable media files will appear near the head of the
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20 d) The time at which it is most appropriate to use the music file. For example, A set of
music files might be marked as "Christmas carols”. This information may also be
available as part of the " genré" descriptor available in the ID3 tags of typical MP3
encoded music files. Production criteria may indicate that the user desires to make
productions for Christmas. Such information can be inferred if the user is using the

25  embodiment on or shortly before or after December the 25th of any year. Christmas

carols can then be given higher scores than files containing Tibetan chants, for instance.

e) File system information such as creation date and last use date, If the user has just
transferred a set of music files on to the filing system or played a set of {iles recently

30  before using the embodiment to make an AV production, it is likely that the user would
want these recent music files to be used to make the production. These files can then be

scored higher based on how recently they were created or use time stamps.



available as part of the "genre" descriptor available in the ID3 tags of
typical MP3 encoded music files. Production criteria may indicate that the
user desires to make productions for Christmas. Such information can be
inferred if the user is using the 25 embodiment on or shortly before or after
December the 25th of any year. Christmas carols can then be given
higher scores than files containing Tibetan chants, for instance. e) File
sysigdpirEMation such as creation date and last use date. #tthecosamoo4os
has just transferred a set of music files on to the filing system or played a

set qf files recenjl before using the embadiment to make an AV,
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production criteria, then an embodiment can give the music files which
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do nat. g) Rating information set as part of an external application or
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typicadiyt besssedgradnhigher scores for input music selection. h) Usage
statistics such as the number of times a particular file used. An
embaodiment can drive the user to explore files in his or her music
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inclitles fiiat fotvshmdly 20 wey rhaetistimah®naming of a file or a group of

files. An embodiment can choose to treat a set of video or picture files

video and picture file selection include the following.

20 |
a) Patterns in the naming of 2 file or a group of files. An smbodiment can choose to
treat a set of video or picture files with similar file names as a group when selecting
input media files., Usually, similar names given by the user indicate that the files have
some association between them. String comparison methods well known in the art can

25 beused to detect such file groupings.

b) File system information such as creation date and last use date. Use of the creation

date and the last use date is covered in the description of the preferred embodiment.

30 ¢) Availability information. A set of files can become available to an embodiment by
the result of an action by the user. For example, the user may "dock" aPDA to a
computer executing an embodiment, thereby making all the files stored on the PDA
accessible to the embodiment. The time at which the PDA has been made available to

the embodiment for use in productions can then be used to influence the selection of



some association between them. String comparison methods well known

in the art can 25 be used to detect such file groupings. b) File system
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date and the last use date is covered in the description of the preferred
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Wlth matching location descriptors higher scores than those that don't. For
ex éﬁI’i‘ft[H’édla selection step. Geographical information available as part of production

20 critena or as part of style meta information can be used to give media files with
matching location descriptors higher scores than those that don't. For example, if the
user has seiected a "Tea ceremony” style that has style meta information declaring it
related to Japan, then media files with imported location descriptors that match the
coordinate region of Japan can be given higher scores for input media selection than

25  other media files.

f) The device on which the media was captured and the format of the media. An
embodiment can use the target device information specified as part of production
criteria to give higher scores to those video and picture files which were either captured
30  ondevices that match the target device or have a format (resolution, frame rate, data
rate, etc.) that is suitable for the target device. This ensures, for example, that relatively
poor guality video material captured on a camera phone is not used to create a HDTV
(High Definition TeleVision) quality production for which high resolution and high

frame rate input media would be most appropriate. Additionally, the format information



user has selected a "Tea ceremony" style that has style meta information
declaring it related to Japan, then media files with imported location
descriptors that match the coordinate region of Japan can be given higher
scores for input media selection than 25 other media files. f) The device
on which the media was captured and the format of the media. An
embodiment can use the target device information specified as part of
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In general, the steps of: 15 a) deriving a score for each media file and
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extensive media logging in step

20 ¢ ordering the list of media files and folders in descending order of their net scores

(similar to 707)

constitute 2 method to incorporate such production criteria during input media selection
at 103, If media descriptors are available as a result of extensive media logging iq step
25 501, they can also be used to influence the selection of input media files by extending

the scoring scheme in the manner described above.

Tt is also possible in an embodiment to select a set of media files using information

obtained in the media logging step and some other techniques known in the art. These

30 techniques include the following.

a) Multi-dimensional clustering: In a typical clustering scheme, the descriptors are
organized into a multi-dimensional space with an established distance measure between

any two points in the space. Bach media file is then represented by a point in this space.



25 501, they can also be used to influence the selection of input media

files by extending the scoring scheme in the manner described above. It

is also possible in an embodiment to select a set of media files using
information obtained in the media logging step and some other

techniques known in the art. These 30 techniques include the following.

a) Multi-dimensional clustering: In a typical clustering scheme, the
desempt@emanas organized into a multi-dimensional space witha@sco04/606409
established distance measure between any two points in the space. Each
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productlons 20 d) Search orithms: Th ation co ecte
med®& BT Ay Sgs Lits gfered to be a "database” accordlng to
conventional information processrng terminology. One of several possible

dat@é}%@d%@él{:%@%&ﬂ%ré‘ﬁ&%ﬁ %‘c?up R1¢'38 echon rs1tel:) can be summarized and fed

back as input to selection steps for subsequent productions.
20
~ d) Search algorithms: The information collected in the media logging step can be
considered to be a "datahase" according to conventional information processing
terminology. One of several possible database searching operations can be used in an
embodiment to select a subset of media files from the totality of available media files. It
25  ismost desirable if the search criterion can be automatically determined or else
specified by the user as part of a set of preferences included as part of production
criteria. It is best if the user is not asked to set such search criteria repeatedly for each
production. Means to specify and methods to perform such searches are well known to
those skilled in database technology.
30
Variations in analysis of media files
Alternative embodiments of the system are envisaged in order to tackle the problem of

the time consuming nature of analyzing media files to extract descriptors using signal

processing techniques.



embodiment to select a subset of media files from the totality of available
media files. It 25 is most desirable if the search criterion can be
automatically determined or else specified by the user as part of a set of
preferences included as part of production criteria. It is best if the user is
not asked to set such search criteria repeatedly for each production.
Means to specify and methods to perform such searches are well known

to those skilled in database technology. 30 Variations in analysis of,me6lias

files Alternative embodiments of the system are envisaged in order to

tackle the problem of the time consumingtnature of analyzing media files

to extract descriptors using signal processing techniques. WO
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20 Yet another embodiment may implement a background analysis method where analysis
of media files happens in the background while productions are being created in the
foreground. This usually requires relatively fast hardware that supports such multi-
tasking, but is useful to perform if possibie. Eventually, all the available media files will
be analyzed and a rich set of descriptors will be availabie for use in input media

25 selection and creation of the productions. The background analysis can be continued
even after prodoction has been stopped by the user. A preferable implementation of
background analysis is one whereby the rate at which the background analysis is
performed is varied according to the availability of processor time. That is, background
analysis will be performed at full processor speed once the user has stopped using the

30 device and will slow down to accommodate any other task that the uger may be
performing. By this method, the user will feel that the computer or portable device is
responsive at all times. Most operating systems such as Microsoft Windows and various
UNIXes provide ways to detect idle time of the processor, which can be used in the

implementation of the said embodiment.



be analyzed and a rich set of descriptors will be available for use in input
media 25 selection and creation of the productions. The background
analysis can be continued even after production has been stopped by the
user. A preferable implementation of background analysis is one whereby
the rate at which the background analysis is performed is varied
according to the availability of processor time. That is, background
analysisoaiddaeperformed at full processor speed once the useRR@So04/000409
stopped using the 3o device and will slow down to accommodate any
other task that the user may be performirfg. By this method, the user will
feel that the computer or portable device is responsive at all times. Most
oper ERgicrosoft Windows and various UNIXes
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embodiment 20 In another embodiment, the step 105 of rendering the

output roductlon to the target can be followed by automatically restarting
the whote Hodtagairi8¥ ate a new production, unless terminated by

ihe ds@nommﬂammdﬂﬁﬁﬁiqfﬂmﬂ RRRHOPHRE Butput production to the target can
be followed by automatically restarting the whole method again to create a new

production, unless terminated by the user. Such 2 method enables the creation ofa

"stylized video player" that can function without any user intervention and illustrated in
Figure 8, Figure 8§ describes the looping back as taking place to the step of style

25 selection at 102. That is not always necessary and all the embodiments in which the
loop back occurs to any of the steps 102, 103, 104 are useful and interesting. Yet
another embodiment can also take instraction from the user, in the form of a preference,
on the step to which the method must be restarted in each iteration. Looping back to 102
may result in a different style being used every time a production is created. Looping

36 back to 103 will cause the same style to be used, but different media files may be
selected for each production, Looping back to 104 will neither chan ge the style nor
change the input media, but will simply create a different production using the same

style and input media as determined in the first iteration. In this case, randomness in



"stylized video player"” that can function without any user intervention and
illustrated in Figure 8. Figure 8 describes the looping back as taking place
to the step of style 25 selection at 102. That is not always necessary and
all the embodiments in which the loop back occurs to any of the steps
102, 103, 104 are useful and interesting. Yet another embodiment can
also take instruction from the user, in the form of a preference, on the

stepdowhighihe method must be restarted in each iteration pk@RRHA/000509
back to 102 may result in a different style being used every time a

production is created. Looping 30 back 44 103 will cause the same st}zle tot
be iaBem eI efaHPHRHmEH RS R S RSBIE HH BT L R BRSO
Logping-haek to 104 will neither change the style nor change the input
media, but will simply create a different production using the same style
and input media as determined in the first iteration. In this cas
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kiosk may also dynamically change the loop back scheme. For example, the kiosk may

be configured to change the input media selection once for every 5 productions or when

a user adds new media and change the style once for every 12 productions.

25  Such a kiosk may also derive rating information for a style based on, for instance, how
frequently users are atiracted to the kiosk when a production in that style is playing.
This rating information can then be used to influence the style selection step 102. Al}
these variations make use of the primary sequence of steps shown in Fig 1. (or with
steps 102 and 103 interchanged) in order to create AV productions.

30 7
For an embodiment engaging in continuous production, it is desirable to introduce some
random variations from one production to the next. One such variation is alternately
increasing and decreasing the relative volume level of the sync sound of the input video

(the sound recorded along with the video) with respect to that of the music file in



be configured to change the input media selection once for every 5
productions or when a user adds new media and change the style once
for every 12 productions. 25 Such a kiosk may also derive rating
information for a style based on, for instance, how frequently users are
attracted to the kiosk when a production in that style is playing. This
rating information can then be used to influence the style selection step

102wAlboshesedariations make use of the primary sequence @tgiePs04/000409
shown in Fig 1. (or with steps 102 and 103 interchanged) in order to

create AV productions, 30 For arn) embodiment engaging in cantinuous .
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file iFFRARS ‘ﬁg}égfd%%‘% PCT/SG2004/000409 44 creating the sound

track of the production. Another kind of variation is the sequence in which
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would not affect other people who might be sharing the environment.
Variatipnsis iheirerdéring step 15 In the preferred embodiment, the target
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rendering step 105. However, all the eﬁ?fUt media files that have been
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all input media fles can be acceptabff/
output format to match the quality level at which all input media files can be acceptably

20 viewed. For example, if the input video files consist of video files with sizes 176x144 as

well as 160x120, the output format can be set to 176x144,

In another embodiment, the input media selection step can aid in ensuring that the
output production does not use material with widely varying playback quality by

25 selecting only files with similar playb ack qualities. |
For the case where the user has connected a device such as a PDA or camera phone by
docking and media files on the connected device have been used to make a production,
an embodiment may automatically infer the target device to be the connected device and
transfer the productions to its storage with little or no user indication.

30
Streaming input video
Input media to an embodiment may be presented as a stream of digital video data. Such
a stream can come from a source such as a television broadcast and can be analyzed in

real time if possible, In this case, instead of searching for video files, an embodiment



20 viewed. For example, if the input video files consist of video files with
sizes 176xl44 as well as 160x120, the output format can be set to

176x144. In another embodiment, the input media selection step can aid

in ensuring that the output production does not use material with widely
varying playback quality by 25 selecting only files with similar playback
qualities. For the case where the user has connected a device such as a
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50ur@@@d@hﬂase@h@mﬁmﬂetﬁmem@t)bﬂsistﬁ@ﬁ@g@ﬂalmdemeqmattmes

of pogtihs:RhiNe.NGRMING. idesmieal dRalt ¢ UaeHiR kB YnlRnRe at 4 time
interested in. The incoming stream can then be 10 stored at these

detefiEThR L5/ e stored video files can be used to create
productions that summarize the contents to the user in an appealing

man@ﬁ%@mﬁ%@éﬂﬁ&ﬁgt to the user. Embedding in music Mayers 15

An embodjment of the method may be embedded in the context of a

MusiehER mspliebfemeiien max PR AR tdfedin Dainutws st player

Playepplicdilva plalyes dan-aBaddefiatowd M abitphlededihedueh @ also be part

smart phong, ibiis, ebadinent cantise information about, e CUIEntY: bout

playing music File' in order 1o auton%tlcaﬂy peﬁlgrm the steps of seolrélcl:%mg a
the currently playing music file in order to automatically perform the steps of selecting a
style, selecting input media files and applying the style to automatically create

20 interesting productions appropriate for the music selected by the user for playback. Such
productions would be highly personal to the user since the user's own video and pictures
will be made use of in the shown productions in a highly stylized manner. Such a music
player focused embodiment may be presented as a stand-alone application or as a
"visualizer plugin” for other music player applications.

25
The appearance and behaviour of one preferred form of a graphical user interface as
implemented by a computer and for use as a user interface for the methods that embody
this invention and described above is shown in Figs 10 and 11 and now described. Itis
to be emphasized that the interface of Figures 10 and 11 is only to illustrate how a user

30 might use an embodiment of this invention. A person skilled in the art can implement a
variety of interfaces to a system which implements an embodiment of this invention.
1001 is a means to display the output production to the user. After the completion of
step 103, the output production will, in a preferred embodiment, begin playing

automatically in this display area. While a production is being played, an embodiment



style, selecting input media files and applying the style to automatically
create 20 interesting productions appropriate for the music selected by the
user for playback. Such productions would be highly personal to the user
since the user's own video and pictures will be made use of in the shown
productions in a highly stylized manner. Such a music player focused
embodiment may be presented as a stand-alone application or as a

"visualizesmegn” for other music player applications. 25 The e33R0
and behaviour of one preferred form of a graphical user interface as

implemented by a computer and for use #s a user interface for the

metMSdSH BoBBdRyo e thobrdioged it S Regndving as soon
Figsai hhandrdiigpthyioppadesctibecoitipkidd be emphasized that the

interface of Figures 10 and 11 is only to illustrate how a user 30 might use
an embodiment of this invention. A person skilled in the art can implement

a vareer bF Mestatd 0B ansreesior the ssriin SRemibRe dir iR SB R o f
this tventoambbdiieis, alinkamsdocdispiietiacvoulip hier ociudiiosives tnd the user

US€le %BE%HL% ﬁ%lﬂ]%‘i&? QXBII c§§§%}%§esgﬁ?g%%59 %%E%pl g\fu{eem&nporaﬂly

preferred embodiment, begin playing automatically in this diz%ay area.

Whille arptsaieadicisydiag s&ra%&fgiﬁuaﬁéémmﬁlwmde gorbege of

P C T2 00 400409 pdbimawefieatenanatieio e eictioputriiifion and the video
bac und, whi ill then.begi ing.as s currently playi
rocipe R bt T RIS YR ARl R i A
Ypedifyeproti@@foit erttsriaheples prdisiericaisba aisbertbgianget frydaendn
critefiaiviiteRanadefaid imaliemant thahisktit ivneat orsed-temetiihemn
expllc'k_té%a{%y pressing this button, the user is taken temporarily to another
interface stich as shown in Figure 11 for this purpose. In the interface of
Figure 11, the user is provided with means 1101 to set the output duration

anddmﬁf' lf(f@ﬁ@cga]iﬁ&aﬁi@i Qﬁ?@ﬂ%%ﬁﬁ@%%?ﬁt%ﬂ@ﬂlsf %ﬁ@_ﬁ?@é’@tﬁg&' Ghch as
medi les o respeclive es are 10 pe selec . er

e bt oo R A Ly A G A
are asswthedtalbenrppldhiefGittlsacenibeblimert withttnige nttifdced TH, as
Inter{age, NGRS Hh-k002 A,FRA0E JRRIESER 1R 1o AAIARISSHIES tho

such as 15,1003 and 1004 to the user. In the illustration, each style in the
area® 6T SRR S % LB & Wita PRy e g SRETERn

as aweéctasigletinuiOn3tensg:1@aHuason. In the example shown in Figure 10, 1004 is

20  the currently selected style, since it is highlighted when compared to the other styles.
The buttons 1005 are intended for the user to “scroll” to view the other available styles
if the number of style available exceeds the number that can be displayed in the finite

display area available for the part of the interface shown at 1002.

25 The buttons 1007, 1008 and 1009 are provided as means for the user to initiate the
creation of a production different from the one currently playing. 1009 is used fo start
the creation of another production without changing either the input media selection or
the currently selected style. 1007 is used to start the creation of another production in
which the input media selection step 103 is performed again, without changing the

30 curently selected style. 1008 is used to start the creation of another production by
changing the currently selected style according to one of the several discussed methods

of automatic style selection in step 102, without changing the input media selection.
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well as the style name. In a preferred embodiment, the user is allowed to
override the automatically selected style. In such a case, the user will use

this means to specify which style to use in the next production. In the MCSLLP

example shown in Figure 10, 1004 is 20 the currently selected style, since
it is highlighted when compared to the gther styles. The buttons 1005 are
intended for the user to "scroll" to view the other available styles if the
number of style available exceeds the number that can be displayed in the
finite display area available for thegp}aﬁigf—ﬁte interface shown at 1002. 25
The buttons 1007, 1008 and 1009 are provided as means for the user to
initiate the creation of a production different from the one currently
1p|ayin@.rt®@94§6§at%t§f§# SR e I ANBINEF POBSCHOR S0 thagRduce o
nfhngingeitherfiadnputnedia selegtigmenntheneurrenty seledied ﬂfwﬁt.pb of:
1007 is used to tart the creatign of a other roductio which the i
et SR AL 63 B O RS U HARBING TE g v of

aClyxenthe %l%l@@ﬁtyien 1008hia uskektostaftithe areatidin of@nditiner, including

odu t|on b the cu rently{ selected sty{e CCOdeﬂ% to.on,
méag 15C1ets vmua CO stored S0 as f: e b tftBiomputer
evera scusse utématic style selection’in ste

pmﬂa&uhghmmmmthéonpuﬂwﬂnhdt&a@lemm M(BSE«UpctAia ClpAdSed dAration of

1heei‘tt1h89d O]: (?' 1}8 rlnG%tlca XQ t:t?eg %t leaSt VISU t(i“a 80r%|r%%§109 ion is to be
iaProduction using computer processmg means, the

pﬂnetldod |nclud|ng the steps of. a) setting production criteria, the productlon

br.;rlterla @cluc(ij_ cri erla catlve of at least one of: a location in which a
ol SC

Niorina
lection Of discrete mecfla recordings, including at least discrete visual

cmedlad:ewrcdmgléy isktored @ecaetmrbéla@ce@sibtesb"wmemﬂwem of discrete
pre’\% 1%%'” IH‘Q%’}%@?} cglfglqma\t\{o g Wé@gstt%r ! 9%1 B&iSHIESIESs 3nd one or

rred tion of 10 the me uction, a e type of device on
myichithentnedizprdtactioniedio beetrllaytedmb)fﬁnm styfecidfesrviatiopdie)

rg&g %gcgg%;elggg%g discrete media recordings from the collection of

discreté 'media recordings based on a rélationship between the
produéﬁ@lﬁiﬂeﬁﬁlaﬁtﬁ@ﬁé orctBarrmsradittibutes of the discrete media

recordings Qﬁt@fs%%ﬁﬁcﬁééﬁﬁ discrete mesia fRcaings,akleast 96 Ofvas
Saldd étrlbutes being: (i) a title of the discrete media recording;
recoraed,; or

(1i1) spatial information indicating a location at which the discrete media
recording was recorded;
the selected digital media recordings including at least ones of the discrete visual media
recordings which are motion video recordings; and
d) producing editing instructions indicative of how the selected discrete media
recordings are to be operated on by the or other computer processing means to produce
a media production that satisfies the production criteria,

the editing instructions including instructions for selecting portions of at least
some of the selected motion video recordings, and combining the selected portions in a
sequence,

the editing instructions being in accordance with the style information, whereby
the style information determines the way in which the selected discrete media

recordings are presented when the media production is played back.
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(ii) a time stamp indicating a time at which the discrete media recording

was recorded; or 20 (iii) spatial information indicating a location at whighg | p
the discrete media recording was recorded; the selected digital media
recordings including at least ones of the discrete visual media recordings
which are motion video recordings; and,d) producing editing instructions

zi.ndiCa,t&vg]&RB@\A&&B?dﬁg%%t@gﬂ{sga;ﬁe@&fﬂéﬁe%%1@@995@egai%ﬁe&@ 1B8dia

operated on by the or other computer processing means to produce a
refedin gy drleteondisaciaisfios aserdipgUstb A ERite HEClHEE ditigf ing ones
tiRalrelions inclidingdnsiruclions ianselscting partionsehaldeasksome of
the selected motion video recordings, and combining the selected portions
in a sequence, 30 the editing instructions being in accordance with the

3style informmiipRcwhargby dhenstyleripformation.detenminsstheomayting
“which the selected discrete media recordings are presented when the
IR BHeS BroB BN GE iR RF Fhck. MCSLLP 48 2. A method according to
claim 1, wherein the collection of discrete media recordings includes
discrete ag%io recor i_n%s and steFE)‘( ) includes §electin(9r ones _heregf ¢ cach
“based b SHABAESSFIRATARS ARG S BIEST YPBUBE CF the e inGEos 3ene 2
hmethedaceondingida:¢ldienclvoh ¢lailta2nwhérteinibe siylednfonmationdings in
includes an average cutting speed. 4. A method §};cor '
c

t .
LIS & BRI WS B Gt BB FRRT s SR RAQ i ebiect andior

rapsetiatedr there withhindicatiigowhethang«mpmore of the recordings in to
that group was accessed, recorded and/or modified, and/or indicating the
subject and/or title of one or more of the recordings in that group. 5. A
Snethod acchsding todny precedingediaint, | wherehr@hewkthetbnereranere
roups is a group of recordings that is located.together in a folder or .
Sy SR S B Ry R AT R s gy grannisd
waklebutesofieadhiisycly geaupndf weeordings dtidicats wherlibedblgenprof

iregtoy coptaining the roup s accessed, cigated modiieds andior.
Mdicate the level of that folder of directory in a hierarc y%fO o 1Siders™
candédr divéciioriesydndiodindictate itheltitialoftthedoldedoedivectory hierarchy of
such folders and/or directories; and/or indicate the title of the folder or directory

containing the recordings in that group.

6. A method according to any preceding claim, wherein step {¢) includes selecting
discrete ones of the media recordings based on similarity between at least a respective

corresponding atiribute of each recording.

7. A method according to any preceding claim, wherein step (¢) includes selecting
groups of the recordings based on similarity between at least a respective corresponding

attribute of each group.

8. A method according to any preceding claim, wherein step (¢) includes scoring

groups based on their attributes and selecting groups that have similar scores.

9. A method according to any preceding claim, wherein step (c¢) includes ranking
groups in order based on a first corresponding attribute and selecting juxtaposed ones of

the groups when so ranked.
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containing the recordings in that group. 20 6. A method according to any
preceding claim, wherein step (c) includes selecting discrete ones of thﬁCSLLP
media recordings based on similarity between at least a respective
corresponding attribute of each recording. 25 7. A method according to

any preceding claim, wherein step (c) iqgludes selecting groups of the
recordings based on similarity between at least a respective

corresponding attribute of each group. 8. A method according to any
[frecedinyahaifmasrsiantsteny (p)orsludes Goorivger8d graufss based: omnking
dhelafiriytes.and §ﬁ'§%9&8ﬁ%§83§%@%\%§{@§&% SORER e AIEROR oroup
according to any preceding claim, wherein step (c) includes r%nklng

afrenipsarr orderbEged isnrenkirst corresponding attribute and. selecting
juxtaposed ones of the groups when so ranked. MCSLLP 49 10. A

method according to any preceding claim, wherein step (c) includes

lanking Gropssaer eidiae baskdro afiieesnrier ponargdsrrpbiecantly ranking
R2WRIding erEBJRRkadaruRA frstpearenindicative afdtsJankng éa;:c-hﬂgmup a

method according to claim 9, wherein step (c) includes subsequently
SERRRThEF GFI0PSH 6rab b HREU9RcE SBEBHE CuESHEIMIY attribute and
awarding each group a second score indicative of its rank based on that

s)econd attrif%ut(f. 10 12. A method according to claim 10, wherein step (c)
linclude’ BSMGIREIS Y SatBnd sEdrsito il Rickifeyarae g and

sbasedsonrat ieast oth ihe fissl pncisecand. atHuless:anaHmeluEes and second
selecting one or more groups based on its positjon in that overall ranking.
FE R oA ﬁ%ﬂg%ooaﬁyfp%%f&oﬁﬁﬁieﬁa?ﬁ%ﬂaeéwgfabow that overall
rifglges selecting ones of the discrete media recordings in the collection,

or groups thereof, on the basis that each recording or group has a

respective and corresponding attribute that includes common information.

120 14 AAnmethodcacatirging dayclabreddowhereiivihe-cosupan)infoimalion.cting
oirl;]ecsllil(%% ea(hslgg%i%g igi:@gg@&@ber, word, Part of a word, arijd a plurality of
s gL | gs 1n the collection, or groups thereot, on the basis
that each recording or group has a respective and corresponding attribute that includes

common information.

14. A method according to claim 13, wherein the common information includes at

teast one of! a number, word, part of a word, and a plurality of words.

15. A method according to claim 13 or 14, wherein the common information is

contained in a title of the recording or group.

i6. A method according to any preceding claim, wherein at least one of the visuat

recordings 1s a recording of a single still image, such as a photograph.

17. A method according to any preceding claim, wherein the location in which the
collection of discrete media recordings is stored is within a filing system organised

under a computer operating system.
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15. A method according to claim 13 or 14, wherein the common

information is contained in a title of the recording or group. 25 16. A

method according to any preceding claim, wherein at least one of théCSLLE
visual recordings is a recording of a single still image, such as a
photograph. 17. A method according tg,@any preceding claim, wherein the

1 gjcat'ﬁ”;ﬂét‘l‘\!{kﬂ%éh?dlﬁ@ @%&%E%&Iﬁﬁsgﬁ?ﬁ mediairesrdings s starechedia
is within a filing system organised under a computer operating system.

RGP EPUE LB A TR B RER IR HeARY BreEting SHns siEPeesnised

uRidneeahthe mediaidesprdings are stored in one or more directories or
folders in a filing system organised under a computer operating system. 5

19, A method according to claim 18, wherein each discrete media
1vecordingdsad eesprittivadilgimsihadirctay arstoldemfaAcmetiogis o
accor_dln to claim 19, wherein tlgqi(i)roductlon criteria set in step (a)

TSTRSEES ‘ﬁé&f% LIRSS S ‘Ctory or folder, the contents of which

are to 10 constitute the collectlon 21 A method according to claim 20,
herejn specifying at.least gne dj older esults in any
eilub déec[%ry or sg]b i]I%eor %8?1 ainé ?heerénln algo%élfﬁlé)gﬁgé% |1éld"usfll}cgh(2p (2)
1rttiaﬂelsemmmﬁm§a3ﬁ¢hﬁ onedchesely-dirédtbny Gr sulbtolderf additionally:
for 15f m part of the collection. 22. A method according to any

CORStl dﬁ he h
preceding ¢ a|m erein where the location includes a reference to one
or more media recordings that are stored elsewhere, but accessible by

ﬂhe CoOMpUies prace ns or tho e.re orgln [€,c0 sidered
as 20{7} they (v%re int {égtpggé%lnzﬂg Krﬁ%gt a%cl:lﬁr%gng ocC alrgr{n %gozv or
foMhvemsiviiberreferenbabrarentinks snhaffilideg @ysmcbﬂgamseﬂ»@ hdapapecified,

s&%”ﬂleHt&\ QRETENNG, SYSISMe £ &tk éJE‘ 1od aecordin 8'1 ! neﬁ% Wrms or

claim 23, wherein the references are in t e form o a
iQﬂém@ddb@r@Pﬂgcﬁ@any preceding claim, wherein the productlon crlteria
in step (@) includes specifying at least one playlist that is accessible by

the computer ‘
22, A method according to any preceding claim, wherein where the location

inciudes a reference to one or more media recordings that are stored elsewhere, but
accessible by the computer processing means, that or those recordings are considered as

if they were in the location,

23, A method according to claim 22, wherein the references are links in a filing

system organised under a computer operating system.

24, A method according to claim 22 or claim 23, wherein the references are in the

form of a playlist.

25, A method according to any preceding claim, wherein the production criteria in
step (a) includes specifying at least one playlist that is accessible by the computer

processing means.

26. A method according to any preceding claim, wherein the production criteria in
step (a) includes specifying at least one website at which at least part of the collection of

media recordings is located.
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30 processing means. 26. A method according to any preceding claim,
wherein the production criteria in step (a) includes specifying at least %1
website at which at least part of the collection of media recordings is
located. MCSLLP 51 27. A method according to any preceding claim,
wherein step (a) includes setting a production criterion indicative of a
supply of media recordings information from which information indicative
or one or more media recordings is supplied. 5 28. A method according to
2¢laim 2 st e eieiog Eathy SUppIY iyl isludbesiie Serrioraghisliinsctting a
pRIRAMS: a%cAREHARd RECOrdiogHin Y REaEEAING Sl HWHEIRIBIIE BT which

_least some of media to recordings are files organised under a computer
ISpEpating dirktstivand WiscteioiRdnatitsttesimat i prelisdisting

information normally assigned by the operating system to such files or to

a folder or directory in which the files are stored. 30. A method according
o any’prsdioiny ciataih el tHe WHABRESTOF 67 SHPPS Migreinclude one or
mecarding beluee information assigned to that or those recordings by a

user. 31. A method according to any preceding claim, wherein the

attributes for one or more recording include information that rates the
20iser'sipreferenaedatithe ©reachetetondingito, whichi thacdtribues relatemedia

20 2.Ame%t}[od accordin tg}any recedin claim,whereigﬁe gc).
SRBIIHES 16 Lo PPN & FOPHT A AIeTe e FERor A BLcarg the
aintudeseniedngdn thatlisihoneationare:of the: atirinutes of-eachamngdidsiem to

recarding. 25 method according to any. preceding claim, wherein the
S{BHE e fhe P e iGH e Ofe Blbie it utes to one or
more of the discrete media recordings in the collection. 34. A method
,fccording to claim 33, wherein the r ,etb%f inclu esﬂaniljlv §i_%%jo1r_}3e0?}r_ 30
More madia recordingein‘ortrer to geerate Content IRformation indicative o
nafrthe codieninofak|@dstpatboftizainet ording ptheéeententdnfesrihatioser.
then being assigned to the respective recording as an attribute for use in
the selecting of step (c).
31, A method according to any preceding claim, wherein the attributes for one or

EsLLp

more recording include information that rates the user’s preference for the or each

recording to which the attributes relate.

32, A method according to any preceding claim, wherein step (¢) includes the step
of producing a list of discrete media recordings and includes entering in that list one or

more of the attributes of each media recording.

33, A method according to any preceding claim, wherein the method incfudes the
step of assigning one or more attributes to one or more of the discrete media recordings

in the collection.

34. A method according to claim 33, wherein the method includes analysing one or
more media recordings in order to generate content information indicative of the content
of at least part of that recording, the content information then being assigned to the

respective recording as an attribute for use in the selecting of step {c).
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MCSLLP 52 35. A method according to any preceding claim, wherein the
production criteria set in step (a) includes a criterion indicative of the tilvz g 1
that should be spent in carrying out the method or in carrying out one or
more of the steps thereof. 5 36. A method according to claim 35, when
dependent on claim 34, wherein the criterion specified in claim 35
sqeterminesing i @&&E‘ﬁé %h&’n‘{'-%%%e%ﬁ%?%i&%p%%é%‘%%% Hrfo%ql'ﬁ ion criteria set
recordings in order to génerate‘the content information and/or the list o
inséatida yecdrdiegs c(0BhnAntietiiod atderdimg thaaroptédedipentiaimyrying out

dhersindhe methadioglidss te,sien phaensiating.ap estimate of how

ong it would take 1o analyse one or more of the media recordings so as
to produce content information therefor, and optionally includes including

3mf°rm@¥9&ﬂ89i§%%iﬁ %‘%igﬁﬂ Wﬁt%é{‘ﬂbﬁ%ﬁc@m‘% Hqcﬂ?tﬁtﬁ'zjrputﬁerein_the

assigned to the or each respective recording. 15 38. A method according

ctgeElamsIBE gsdiefiaie Indtgiineiudedithe dubsiguéhe speplop agpigping the

g infornation indicrtive ol ihsieatimated AnatysiS eI ED L00f media

select media recordings that can be analysed in a time specified in the

'SdiRtfon criteria of step (a). 20 39. A method according to any one of

claims 34, and claims 35 to 38 when dependent on claim 34, wherein the
_production criteria in step (a) includes an additional criterion indicative of
Sthe time A ShbUUr B0 e P aR S e ety adhasietprotisbutpdhe
seenientinfarmatansadm40.oAmethad aceerdingite tlaimi3d andARYPNBT the
of claims 35 to 39 when dependent on claim 34, wherein recordings that
RAHAIEQHAYLREFOME HOIRTy St RSMA pa HiEHy prodaetignally includes

iedugethyadfitst perfermangernt themethos Dysibe gomputefiribute assigned
té)lrocessin means, 30 41. A method according to any one of claims 35,

R Qi 38 RS 41 SATER BHendent on claim 35, wherein the method

includes the step of performing background
38. A method according to claim 37, wherein the method includes the subsequent
step of using the information indicative of the estimated analysis time in step (¢) to
select media recordings that can be analysed in a time specified in the production

criteria of step (a).

39. A method according to any one of claims 34, and claims 35 to 38 when
dependent on claim 34, wherein the production criteria in siep (a) includes an additional
criterion indicative of the time that should be spent in analysing in step (¢} so as to

produce the content information.

40, A method according to claim 34, and any one of c¢laims 35 to 39 when
dependent on claim 34, wherein recordings that can be analysed more quickly selected
for a first media production produced by a first performance of the method by the

computer processing means.

41, A method according to any one of claims 35, and claims 36 to 41 when
dependent on claim 35, wherein the method includes the step of performing background
analysts of one or more media recordings so as to produce content information therefor

or to generate an estimate of how long it would take to perform analysis to produce



20

25

analysis of one or more media recordings so as to produce content

information therefor or to generate an estimate of how long it would take

to perform analysis to produce MCSLLP 53 content information therefarg st p

this step being performed substantially in parallel to one or more of the

other steps and/or when one, more or aII of those other steps are not

be'”% ;P%”%% Sk aA Odb%%‘%ord"%‘émeggéﬁé”ﬁn‘a%l Pgi%'aéﬁn WDEN pe o

BAHITES St el alm claim erein od

mnwﬁehdbﬁlstespﬁpﬁ andlysinigesame oroad| of tHefshpplyptferréeia are not being

recordil gs as the or each supply is received. 43. A method according to
peflorme

claim 42, wherein the method includes analysing one or 10 more media

‘streams |n real time. 44. A method according to claim 43, wherein the

ﬂetm&' S%E%?(? a%%mﬁqg‘é@%?@%‘?U&&ﬁ?@?i&hﬁrﬁ% mgﬁgyﬁg AlSQANHOL¢ claim

play the production in real time. 15 4 fAmet hod according to any
2Preckdingeckaits; Wh@ifémtﬂ@el‘%ﬁtﬁi%té% ietude sisaroicraalicdniintne or all of the

sQ@{»‘fXﬁﬁﬂr&%r@%MhﬁgQ%?é%%@@?sﬁ%ﬁw%f}g&% ghe collection thereof

method according to claim 45, wheréin the method includes the step
of a user creating such links. 20 47. A method according to claim 45 or

446, whergin inisteR & Selegting one. fecerding-thatdngludes.sush Afinkone or

to another recording then results in additionally selecting that other
PEEDRNAY. 95 UBS R AsétiBlcaccording to any preceding claim, wherein the
method includes the step of recording that one or more media recordings
has or have been selected in one iteration of the method, such that it or

“they cArrbeh6rhitear o thel o a subdstiiaibeitBratioh G ine mbthod agauent
A sAnmethed acardingdociaimAs, wbsreimifiemetharikaeps count of

the number of times that one or more of the media recordings is or are
selected, such that it progressively tends not to select those recordings

s thelk sQuRtdNeases: MeSLhRcahdG1Amethet acceraind teamtiude user-

preceding claim, wherein the ste(P of settm the st&
creaied links between certain of the discrete me ia recofdings in the collection thereof.

46. A method according to claim 45, wherein the method includes the step of a user

creating such links.

47. A method according to claim 45 or 46, wherein in step (c¢), selecting one
recording that includes such a link to another recording then results in additionally

selecting that other recording.

48. A method according to any preceding claim, wherein the method includes the
step of recording that one or more media recordings has or have been selected in one
iteration of the method, such that it or they can be omitted from the or a subsequent

iteration of the method.

49. A method according to claim 48, wherein the method keeps count of the number
of times that one or more of the media recordings 1s or are selected, such that it

progressively tends not to select those recordings as their count increases.
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information precedes step (c) and the style information at least partly
determines the media recordings that are selected in step (c). 551. A

method according to claim 50, wherein the style information results in MCSLLP
media recordings being selected that fit or in some way reflect the style of
which the style information is indicativ ) 52. A method according to any of

laims, 1 tq,49, ) in the h). of Setting the 10 style information _
olons S ) o 8 ol e AR e s
infisrmsdinrscordingeniat ané belestedhnfpetmifo) a68ak pasihict tavooreine

&9&%%@#&@@@%@&@&%@%% iﬁfg{épqggn is at least partly determined by

at least one of the attributes for the media recordings selected in step (c).
15 54. A method according to any preceding claim, wherein the style

sinformatiomsg elerained by AUserselesing Anacticuah shig from ailishedia

of styles and the method includes the step of the computer processing
P PEcEN g e RO aHEhRBIR WY 1GBert e s5/ladhatkied the style
HEAEdINg ito@nyapkeceding claim, wherein the style information is

determined automatically in a random way. 56. A method according to

claim 55, wherein the style information is determined 25 automatically
ssuch thatensh dteration: of the, methes fesudltsina style deingsahthaletting the

differs from_t‘hefs%le set in the previous and/or the following iteration. 57.
SR ratHBBECORITRY o SRy Pratting lailh! WHaHSR e &1 Ratdiation ned
bistigatermined autpmatically atdeadtpaidy hased on the time and/or date

of initiating one 30 or more steps of the method. 58. A method according

to any preceding claim, wherein step (d) is followed by the step of the
seompuler piogessingimeand Salying vutiheninstyucticasnrecucest 18:stefrly

cg so as to produce the media production. MCSLLP 55 59. A method
oo bR S0 hEHol ot B BEAOHAE ot L e e (o
form in which it can, for example, be played by display means, and/or
transmitted to. other computer processing means and/ar com I storage

» ) r . " - r xf Ut
Déeané\ 1&8?%1%(} é’lé%()tlﬁié?glF]O any Brecedmg aim, wherein %e stylg) m?ormatlon 15
determined by a user seiecting a particular style from a list of styles and the method
includes the step of the computer processing means receiving style information from the

ST,

55. A method according to any preceding claim, wherein the style information 1s

determined automatically in a random way.

56. A method according to claim 55, wherein the style information is determined
automatically such that each iteration of the method results in a style being set that

differs from the style set in the previous and/or the following iteration.

57. A method according to any preceding claim, wherein the style information is
determined automatically at least partly based on the time and/or date of initiating one

or more steps of the method.

58, A method according to any preceding claim, wherein step (d) is followed by the
step of the computer processing means carrying out the instructions produced in step (d)

0 as to produce the media production.
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60. A method according to claim 59, wherein step (d) is followed by the
step of transmitting information indicative of the media production to other

computer processing means for storage and/or display by those other ;gL p

means, the transmitting being in the form of data streaming. 10 61. A

method according to any one of claimsi§8 to 60, wherein the step of

carrying out the instructions produced in step (d) so as to produce the

media production, is so as to produce the production in realtime. 15 62, A
Sthethdd raedurdingaoididim e2imvhératharondifomhbansedistionsiapsoduced in a

fGamigd, 10Ut et wherein the, ipstrugtions @wﬂrqgﬁ%ﬂw Wherein e iied 1o

instructions are carried out, in such’a way thatt e production can be
<>ié1f§y%fdﬂﬁlﬂééﬁrﬂfé<S:E}Wﬁfﬂémw/awdvamg%%aﬁyaﬁr@@éaﬁn*@rcfa?m;:L therein.

wherein the method is such that the 20 production can be produced with

no input from the user, save as to initiate the running of the method, the

Onethod AEIRIHAGECAIN BeHorhifg the dsBaadiientiddteds leaea bdlisodep of

trasGarding torany-preceding:rlainn.whetein hemetbeadissuchdhattbe
media production can be produced by the input of one or two or three

ngba%% BEaR I YRS LY LS TRY RTMtroat ALdsrdiy Yo diamrsiing

bwhetgimEhd instiuctientdsaetbe instructions include, specifying the
production criterion or criteria; specifying the attribute or attributes on
which the selection is to be based; or selecting the style. 10 66. A method

caccordingethcany: pretedingaakaime whelkainsthe méth@@hmiudms dhe Steprying

tthe com uter ﬁ) 8ess(5n means automatica é}}% Wnlo I?ﬁrgredla
CREETATRYS  Tom R ekterhartaPgéer devitE iRe |E§%ﬁ SHaslR b S0 as
t{smoelmbm& recdrditigs onclddalcstorage means accessible by the
computer processing means. MCSLLP 56 67. A method according to any
preceding claim, wherein the method includes the step of the computer
6broceAsmgMnéan&a¢§ﬁmmatdm'lhy @ransmiﬁingszﬂrmﬁﬁmmmcaﬁﬂeamé theried

med Ia ro u%ont an external target devices Suc t at he
out, 0 erein m ucu%n‘haze rod or \ er 151 L d\ ru uo 5. areégurled out,
pr’o uc Ion can aye t according to claim

16Fiovherenithe thulpmﬁtrmdmmﬂ@dah@/ed in realtime,

63. A method according to any preceding claim, wherein the method is such that the
production can be produced with no input from the user, save as to initiate the running

of the method, the method automatically performing the subsequent steps.

64. A method according to any preceding claim, wherein the method is such that the
media production can be produced by the input of one or two or three separate

instructions by a user.

65. A method according to claim 64, wherein the instruction is, or the instructions
include, specifying the production criferion or criteria; specifying the attribute or

attributes on which the selection is to be based; or selecting the style.

66. A method according to any preceding claim, wherein the method includes the
step of the computer processing means automatically downloading media recordings
from an external target device in communication therewtith to store those recordings on

local storage means accessible by the computer processing means,



20

25

and/or transmitting takes place automatically upon the computer

processing means and the device being brought into communication with MCSLLP

one another. 10 69. A method according to any preceding claim such that

it is repeatedly performed by the computer processing means and is

interruptable by user intervention. 70. A method according to any

preceding claim, wherein the steps of thd method, 15 apart from the

playback of a media production produced by the method, are

egontinuokishh caried: O30 asytpratdeast pradicerthe eeiingMSHUGHRASS the
f st?Qh(Cdz for one or [rt]qre{_’me_gia_produc{ti{on% whilst a.rpe()jia ]proquction

S{%Et"’was PrOGRICEUTPrEVISUSY” BY THe MEhSd is Baimd piayed! Damton

itbmputesiprecesdingmbans programmed:andiopéralle: tardarhniolt anedia

m%th d accogdin gg(ﬂ@( g(r)e]ceding claim. 72. A computer program

TOQUCIION CArl De DIgy C . .
Rhc uding code pbr ions which when executed by computer processing

means cause those means to carry out a method according to any of

(aIMS Almze 10, 4 c071h i Etg%?zggracg ﬁ”gé ) \(!vr]]q%rmio {i@%% hior o%g}lo'—lding
therein or thereon whichi is readable by computer processing means to

apdifge those men g to Warryaottraanetip dipaccoeding potanyrof clsimas1edos and
OB L MERAIGLARTHRT ARCAING LR PR (3.10R15.An electrical signal

or aradio frequency signal.

69. A method according to any preceding claim such that it is repeatedly performed

by the computer processing means and 1s interruptable by user intervention.

70. A method according to any preceding claim, wherein the steps of the method,
apart from the playback of a media production produced by the method, are
continuously carried out o as to at least produce the editing instructions of step (d) for
one or more media productions whilst a media production that was produced previously

by the method is being played.

71. Computer processing means programmed and operable to carry out a method

according to any preceding claim.

72. A computer program including code portions which when executed by computer

processing means cause those means to carry out a method according to any of claims 1

to 70.

73. A record carrier having information recorded therein or thereon which is
readable by computer processing means to cause those means to carry out a method

according to any of claims 1 to 70.

74, Arecord carrier according to claim 73 that is an electrical signal or a radio

frequency signal.



