AUTONVATI CALLY CGENERATI NG AUDI OVI SUAL WORKS FI ELD OF THE | NVENTI ON [ 0001] The
present disclosure generally relates to creating digital audiovisual works.
BACKGROUND [ 0002] The approaches described in this section could be pursued,
but are not necessarily approaches that have been previously conceived or
pursued. Therefore, unless otherw se indicated herein, the approaches
described in this section are not prior art to the clains in this

application and ar @HBVARGM 1% FAERATINE ANPIAYISUAR-WERESi ncl usion in this
section. [0003]Digital photography is now wi dely used both by consuners and

busi nesses. Many individuaﬁﬁﬂjyypfﬁifmggﬁwkﬁqge libraries of stored digital
i mges or digital video on personal conputers or on networked storage using

onl i ne W8N cekhe prsept disglosyiegenerslly relptegio gespfing dipdipl audipyisyal BPES-and  nany
i ndi vidual s own or have licensed the use of digitized songs, have prepared
their own digital nusical co | r have | egal access to nusic on
the Internet. [0004]In the.cggﬁéggng%ﬁggia, musi ¢ vi deos that comnbine
musi ¢ wi0fR1st i The appreasbes doscriheshin His so¢tion gpud bepywedh datrirprab aecarsailyr some tine.
Many COg3HTRICS i 1Al beln ficGidlsly RREHRABE puldtsd. CIHEARO InfodsRiErdBe t hei 1 own
digital images and using either commercial nusic¢c or qélgLnaL nusi cal
conposi fligHed bepgin, Greapppchesisiaaied in tigsectiog gredobprigr A f tae FIims i Wifer s f or
cr eat i NgpphdaGbLandiachadsadnan®l tbbepridr e binchbibyinakispegon. and difficult to use.
Typi cal consuner nust install  |e n [ I.C sof twar e
on a pébg) alqgg’ Bvﬁ%mg’ygawgrﬁ%@%ﬁﬁ?éggﬁ g?%%§%§£?ﬁ%§&§%%ag%ﬁgvisual
wor k. Tindividndeesemaistaigdurgs kirinjes of siweddgislimages aadiitdlividep onpersonahd can be
| MPOSSI ugeﬁror §rpﬁ@w&§ﬁ s%oraél?x i 0@§§gﬂig§! gl\éltg: musids BE%AW&\@%&OO%] The
present tnvention is Illustrated by way of exanple, and not by way of
i mi t at#vaiebleand masy inigidpalsowt o lisersedriba MiA 0 gieized #ORgS P¥Rd i n whi ch | ke
ref er engigpafid RYirdwh di usiAl SondPodi@dns Vr BRMgE] R0s lomushicaltie [ 0006] HG. | A
illustrates a networked conmputer systemfor use in autonmatically creating
audi ovi 8§H wor ks using i nferential analysis of netadata;

[0004] In the commercial media, music videos that combine music with still images or

moving pictures have been popular for some time. Many consumers wish to create personal
music videos based on their own digital images and using either commercial music or
original musical compositions. At present, however, the tools available to consumers for
creating music videos have been technically complex and difficult to use. Typically a
consumer must install, learn and operate complicated software on a personal computer to
combine music and images into an audiovisual work. The process is generally time-

consuming and difficult, and can be impossible for some users.

BRIEF DESCRIPTION OF THE DRAWINGS
[0005]  The present invention is illustrated by way of example, and not by way of
limitation, in the figures of the accompanying drawings and in which like reference numerals
refer to similar elements and in which:
[0006]  FIG. 1A illustrates a networked computer system for use in automatically creating
audiovisual works using inferential analysis of metadata;
[0007]  FIG. 1B illustrates internal organization of a production system for audiovisual
works;
[0008]  FIG. 2A illustrates an example process of automatically creating audiovisual
works ;
[0009]  FIG. 2B illustrates further steps in the process of FIG. 2A;



[0007]FIG 1B illustrates internal organization of a production systemfor
audi ovi sual works; [O008]FIG 2A illustrates an exanpl e process of
automatically creating audi ovisual works ; [0009]HG 2B illustrates further
steps in the process of FIG 2A; [O0010]FIG 3 illustrates a screen display
configured to receive uploaded digital visual nedia itens; [0011]FIG 4
illustrates a screen display configured to permt retrieving digital visual
medi a i tH&HA] [ 6L 3jilusctess: screpn dsplayrcenfisyred de wemveiigfedydigighvivvglr ed t o
di spl ay pfeRfalitefv:ed digital visual nedia items; [0013]FIG 6 illustrates a
gl TR CRERERCE RO R FH N DR A
upl oadeadhediagietnsl audi o
[0012]  FIG. S illustrates a screen display configured to display retrieved digital visual
media items;
[0013]  FIG. 6 illustrates a screen display configured to receive a selection of digital audio
media item,;
[0014]  FIG. 7 illustrates a séreen display configured to receive uploaded digital audio
media item;
[0015]  FIG. 8 illustrates a screen display configured to receive data parameters relating to
creating an audiovisual work;
[0016]  FIG. 9 illustrates a computer system upon which an embodiment may be
implemented.
DETAILED DESCRIPTION
[0017]  Automatically creating audiovisual works is described. In the following
description, for the purposes of explanation, numerous specific details are set forth in order to
provide a thorough understanding of the present invention. It will be apparent, however, to
one skilled in the art that the present invention may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block diagram
form in order to avoid unnecessarily obscuring the present invention.
[0018] Embodiments are described herein according to the following outline:
1.0 General Overview
2.0  Structural Overview
3.0  Functional Overview
3.1  Composer Process
3.2 Director Process
3.3 Editor Process
3.4  Online Service Implementation
4.0  Implementation Mechanisms—Hardware Example
5.0  Extensions and Alternatives
[0019] 1.0 GENERAL OVERVIEW
[0020] Inone aspect, a method comprises receiving one or more digital visual media
items; receiving one or more digital audio media items; automatically selecting and arranging

one or more design modules based upon analysis of information obtained from the digital



media item [O015]FIG 8 illustrates a screen display configured to receive
data paraneters relating to creating an audi ovi sual work; [0016]FIG 9
illustrates a conputer system upon which an enbodi mrent nay be inpl enent ed.
DETAI LED DESCRI PTI ON [ 0017] Automatically creating audi ovi sual works is
described. In the follow ng description, for the purposes of explanation,
numer ous specific details are set forth in order to provide a thorough
under st andirignedia itee arglr thesdigital dudicenediagirems] andwitbinativall\agpgpsingmt , however, to
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devi ces 49®1k homdlpﬁs‘ﬁ‘l SRS GndE AEUATHSHIN Grpiedbarsf upes iewsdpnd iRRCEssar i | y
obscur i ngndidagia plcRABAMukIO Y&, i194be caﬁﬁﬂ@}&gb@itma nhépe deal phass hd bad herein

accordln%tothefgdlﬁ ovmn outlln ral Over ﬁz eos[ ctural

Over vi ew "3 SERHRRE tﬁls‘m&? Y TRy ?W%‘g@%ér uﬁ%cé%sprgﬁﬁ FECtar® Process

3. 3Edi t oH0R2Dbc e Fsanother aspect, a computer system comprises logic encoded in one or more
storage media for execution and when executed operable to: receive one or more digital
visual media items; receive one or more digital audio media items; obtain one or more first
metadata values from the digital visual media items and the digital audio media items;
inferentially select and arrange one or more of the design modules, based on the first
metadata values; create an audiovisual work by arranging the selected and arranged design
modules.
[0023]  In one feature, the system further comprises a plurality of design modules for
portions of an audiovisual work, and each design module comprises timing information, and
one or more second metadata values of attributes of that design module. In another feature,
the logic operable to obtain the first metadata values does not obtain the first metadata values
based upon user input, and the logic operable to select one or more of the design modules
does not select the one or more design modules based upon user input.
[0024] In yet another feature, the logic is operable to automatically re-time one or more
of the selected design modules to the digital audio media items. In another feature, one of the
digital visual media items is a digital video file. In yet another feature, the logic when
executed is operable to analyze the digital audio media items to identify one or more beat
points and song structure attributes of the digital audio media items, and to obtain the first
metadata values at least in part based upon any of the beat points or the song structure
attributes.
[0025]  In a further feature, the logic when executed is operable to analyze the digital
audio media items to identify any of a ramp-up period, climactic point, verse, chorus, bridge,
genre, or style attributes of the digital audio media items, and to obtain the first metadata
values at least in part based upon any of the attributes. In another feature, the logic when
executed is operable to analyze the digital visual media items to identify one or more focal
points, image characteristics, or image metadata values, and to obtain the first metadata
values at least in part based upon any of the focal points, image characteristics or image
metadata values.
[0026] In still another feature, the logic when executed is operable to analyze the digital
visual media items to identify one or more of a face, subject, hue, saturation, orientation,

brightness, contrast, title, or captions and to obtain the first metadata values at least in part



3.40nline Service Inplementation 4.0 |nplenentati on Mechani sns- Har dwar e
Exanpl e 5. OExtensi ons and Alternatives [0019] 1.0 GENERAL OVERVI EW[0020]In
one aspect, a nethod conprises receiving one or nore digital visual nedia
itens; receiving one or nore digital audio nedia itens; automatically

sel ecting and arrangi ng one or nore design nodul es based upon anal ysis of
informati on obtained fromthe digital visual nedia itens and the digital
audi o medPaacd upemany cAHY fasetsubieatihealspiyratiene ariqnig o shlngisosPn A UGWSF Kk by

render i ngeap m@&selected and arranged desi gn nodul es. [0021] Audi ovi sual works
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medi a i t RECUIdAY ‘&’F@H‘Fu‘%ﬁ’ﬁt@}“ 198 BPTeARY Vaal}“’rsé?fﬁféa%%“‘b? cqigrion 8f e he desi gn
nodul es, dgsedsahmédieitdnist id r@leactat anevanoesiesigt @adules disedindiagvpaiel wor kK by
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t he system nprises a I'gn nodul es for portions of
an audi oVvIDeA$hl \,Imtﬂl dnathet featierty U@ésglgwhmmuwdwmdbls ¢osobtaimd prefeired or mat i on,

and one Qfy OB R SEOAR ngtkaﬁx@tt@selé@d thl@&e%i m@kmeglé}%@&l&ﬁaskmﬁtpaﬂeSI gn nodul e.
I n another feature, the | ogic operable to ob first netadata val ues

does not 'BBR APIAIlEHK Of the EftefeFF%‘i %&ﬂ%lfoa{h‘i/sswééneﬁ'é%‘é&alwﬁo?? 4peiBer feaygertthe and t he
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feature, ¢ nﬁfthetfl}&ng;'t ghtg%luéél sual nedia itenms is a digital video file. In
yet anot her ?eature ah | ogl ¢ when executed is operable to anal yze the

digital d00R% ndwisneltiet leprret (e Jogiewhit Srepel inpPerrbledo bt onsoF WE® cAHE song
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point in the digital audio media items, and to arrange the selected design modules to the
digital audio media items beginning at the specified starting point.
[0030]  In another aspect, a method comprises providing one or more digital visual media
items to an online server; providing one or more digital audio media items to the online
server; requesting the online server to generate an audiovisual work based on the digital
visual media items and the digital audio media items; receiving the audiovisual work;
wherein the audiovisual work has been generated based on a plurality of design modules for
portions of an audiovisual work and comprises the design modules selected and arranged to
the digital audio media items, wherein each design module comprises timing information and
one or more second metadata values of attributes of that design module, determining one or
more first metadata values from the digital visual media items and the digital audio media
items, selecting and arranging one or more of the design modules based on the first metadata
values and the second metadata values.
[0031] In another aspect, a method comprises receiving one or more digital visual media
items; receiving one or more digital audio media items; obtaining one or more metadata

values from any of the design modules, the digital visual media items, the digital audio media



[0025]In a further feature, the |ogic when executed is operable to analyze
the digital audio nedia itens to identify any of a ranp-up period,
climactic point, verse, chorus, bridge, genre, or style attributes of the
digital audio nmedia itens, and to obtain the first netadata val ues at | east
in part based upon any of the attributes. In another feature, the logic
when executed is operable to analyze the digital visual nmedia itens to
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itens; receiving one or nore digital audio nedia itens; obtaining one or
nore netadata values fromany of the design nodules, the digital visual
nedia itens, the digital audio nedia itens, user input, algorithmc
extraction, statistical extraction, or an auxiliary data source; selecting
and arrangi ng one or nore of the design nodul es, based in part on the

net adat a val ues; creating an audi ovi sual work conprised of the design
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composition design unit 110 enables the composition design unit to receive calls or requests
from systems or services other than the front-end server, such as third party sites or services.
[0041] In an embodiment, composition design unit 110 is configured with executable

programs, Scripts, or a combination thereof to prepare instructions for the composition



[0038] I n an enbodi nent, front end server 102 comuni cates w th database 104
using SQL and the database is a SQ database, such as Oracle 91, Mcrosoft
SQL Server, etc. In an enbodi nent, database 104 stores a list of all design
nodul es 109 that have been used to produce each conpl et ed audi ovi sual work,
in the formof an XML docunent or other |ist. Design nodules 109 are

descri bed further herein. The database 104 al so may store a cached copy of
met adat a #wmbiyomysnd thatenddriog snitst Baseth a8 thesedusiragions, the GamMPSHige asseibly ng

anal ysi s pf JHp&ks @dpﬁ‘éfrjléfnegd&iﬁghﬁﬁﬁﬁn@ﬁlgﬂkg@t@r&@ unfiblkd @gereidahed data from
the CDDB CD i nformati on dat abase. The dat abase 4 al zﬁ)égg store

descri pt i PEPletsA apdigvisuplgrork Jap &R meRLCOPSTign Wk@“ E5fes, style

t ags, deStG [)darﬂirin(hibﬁxa nekhaging, QOI3Gbirhddearmagivest d2GEh Bédnlee $09yeisiaanalyeiys i ncl udi ng
di gi tal ﬁg I O:gtmltems and digital video, digital audio nedia itens or

ot her di di't af*SaUMG""'ens, conpl eted audi ovisual works, and may al so store
descri pt i[0@42] nf dmrmuqugmlmglumntsawlmﬂtwrt’@&gmlé@dprligly b hostaden disteran; ption

her ei n, r@ﬁi“taﬁzrtﬂan cgfngésttﬂah aéébx%bl?lunﬁ%' #hikit &Q; bd G Bt erk ﬁar@\%fe Qlfan di 9' tal
images and digital vrid ernms_"digital image, vi deo,

"phot o, " T&lgringumis 3G é?ﬁB AYermpaghedy @h%ﬁbé‘&ﬁl“é‘y«?%@fﬁd ‘W‘?&‘"r?“&’“ %1 ‘El cul ar
descri ptis@me Blrdwdrs ple@iHne Xhe &Xt@ﬁrﬁ? St withie kRts@se ool aetepor tisgibatd.r i bute or use

of video still i e. ter udi o.nedi a refers to
any di gi ([8043%, ‘i"ébgglgﬂﬁmdfeai?“{% n%d%@& q?@?a“dacomﬁ"s“%"élra?ﬁe‘é‘k'tya‘“g| tal

st or age. Mammmc&ﬁstodisg:bdms t@eaiposiigthiesigh tréns 0i e eodpodiigi assemblyusi c,
digital sQpgs, m%"t cg)'xrf'pﬁge daScQ)B [&r 'lkgée Th@ll)tﬁer XY diitg foa2hsRafedi@ | tem al so
may conprise nu audio nedia itens that are concatenated

t oget her com@w@]cwﬂélprrsewg:e e feaderenginey [ onegmbediBpJbE ABWPSIURNdi ovi sual
creation S%&hgMHni Q% s@&H}‘B&rlpﬁﬁﬁat@o&@ﬂiﬁ@&eﬁ&&ﬁmﬂ@@dn@ﬂfwﬂbt 110 a conposition
assenbly unit 120, and one g nor e, ot héa el%l (g | (gA 13013.
Conposi t | B REIgPTEIn{R onf PEOAHPCER céﬁ’gé{‘ﬁbﬁ EHET O eﬁrf‘abﬁf’ & ng interface
(API') t o Altepiativedy) theS@ideashgihORa§ Gﬁnpnm/wﬂaglaﬁ v ¢, iAdtesEffdctstReedeaiudi ovi sual
creation E? snt eeﬁ:] C-Bpltef‘oﬂéssee ol sgn éndérﬁlﬁ ugltseﬁt)gcfa’;@ﬁrcglg uﬁ@iﬁie ésﬁ{ ver 102 to
conposi ti Of desi gn unit TM§°e e cofposition desig it to receive
calls or rereqael@t@iufemm é‘ysmeewsmmsﬂ@eﬁwwﬂdﬂ(h@ﬂue@lhﬁw CPﬁEOSﬂWént end server,

such as ti.hidiRaf Yo t%'ak@ﬁbl@'ihe%@&}!ésﬁ%ﬁ and Q8¢ ThferRP uﬁ@bl@d)x NBOB 1o ConMposi tion
design unit lf'O IS con gure W

execut abl e rgﬁg scripts, or a
conbi nat ilBfale FBAGEE 2 Ve Pesae ap Hetrictien filirsa 5 TOEHBRERS  on  assenbly
unit and rhdiRore@ BEIBE coiBrolldtiséSice Basaedui@ag ait RS eali tb #ercumtdllensividehe conposition

assenbl y pr. rendering units and instructs the
renderi ndH(EJﬁﬁt 3@%@Iggﬁ§eé\%%\ée@onpl eted audi ovi sual work. In an
enbodi merif045t o mpEsi2Ai itustrdesangmauple proéd@of wtopmhdally areatthgtandipsibr m nedi a
MaSSagi NGy,8e #ﬁ?&%ﬂﬁs@zﬂ%{{%ﬁlﬁls%&m@ ofsbgiigmdul es 109, nusic anal ysis,

and fi nal coﬁp05| ion vari ous enbodi nents, conposition design
uni t 110 (08491 be Refszingdirss to TOF 2 rimsier 2y wudsr designanpdelsnpperceiydrindssenbl y uni t

120, whi GRyrdiYn BfentRditehd @fa?gétpldﬂzﬁﬁ)ddﬁér@ielt&ﬁ@n ReNI&r 10D Bn WY drder 580A,  130B.
Al ternati vel ri se.the sane

| 1 t d
har dwar e ssfeg%f thl?ﬁ‘H’d %%ét%ﬁl%niﬂéﬁﬁ%gwbg’%w% AR %n‘?cf%gnéé)‘gﬁé%ngg‘gldesﬂ%‘t work or
distri butrﬁxﬂmle£ Q@Zlahhaledaﬂ agtifdgdityrepplicatios peberainn @Exemple spplidQidn pbg@Bsand
conposi t Ill? r% LX crezge Elesxé].%o %Olwc hc%%{rgfes%}oﬁ llﬂi Exéﬁ%&irg%arhpsu&?gp osi tion

desi gn uni {1°on ri'se a
control | é%lensier Viapm Admh:e‘\fw Réfects, emlepmmgirmmt@@ Ifl%lﬁ@mb@@GBme%élh may conprise

a contr Oldlcﬁﬁle%%ﬂx‘is%@a @@cqle‘aas LS8 B1RAG] ABwevel oRRERIIRERLERAY uset he
conposi tion assenbly unit is a set of scri pt's that control t he Bl ender

ani mat i orflifésemt ppplieationgdar dsien Bedids gpatiop ﬁn%Wénq?ﬁ’SBB‘i IREHEd t he render engine
is Bl endQO(MS] [ nE@é}Mltherr@ﬂlGﬂfeﬁlgn mAidl&rinatday edeypt atrdige mangial viengmeda my

Rend fte d t Control |
cervi cos B PRGS04 Soree e ol R e o

pr ocedur gogaltlogentdtion bhiendscape nasitiban. oifachl é@lgymladnletloﬂm@y capiesers of he

conposi ti . I 5] auses
Fender i nd s ARET Rl oHRlbabEtal & ARERERLE i CaTBARl Bl e o o
instruction file in a server folder that is being nonitored by the
controller service or by issuing an RPC call to the controller service.
[0044] 3.0 FUNCTI ONAL OVERVI EW[0045]FIG 2A illustrates an exanpl e process
of automatically creating audiovi suaf



works; FIG 2B illustrates further steps in the process of FIG 2A

[ 0046] Referring first to FIG 2A, in step 202, render design nodul es are
received and stored. In an enbodinent, a large plurality of render design
nodul es 109, on the order of several thousand, are stored on file server
108. In an enbodi ment, each of the design nodules 109 is created in a
third-party application program Exanple application prograns that can be
used to cFihdesigngardyle 109 HEn dlependantigerghrnge ddeingneompaHPSHBRENGRBY ogr ams such
as Bl enderqmﬂi@yammAd@J@e&) fafrﬁ @Eorﬁfofslﬁﬁﬁ§nd1Q§elf&0ﬁlﬁlﬁ&fdn6ﬁgart(ybé§¢é§dyem In an
enbodi nent, eac r| ses_a "scene" as .used in Bl ender. However,

ot her enbBHTIEH éenﬁﬁ i’fé%te W%jrtgﬁ%fmé‘bfgﬁ‘%nﬁaﬁp8ﬁ%°%r desi gn nodul e creation
and Bl end#048]s notan piebpdimed cao[h(blesagh]rﬁamte 109 istcvated sepdere fobasthgpropassiell es 109
my accepi&uﬁlz}&@,gggagﬁm%&& ordleS ! r%g'n?ediattﬁégsdnd QicifdAmmhe, different
desi gn modul es oci ated wth 1 nmages at are in portrait
orientati @f?f@?“qné%%@éﬁﬁ@fl@l‘haé‘ﬁ? desisggriechmgyers H‘é%q gh %@P@lel@@ may conprise
one or NDfefreshnfH padhculBRh@ofRlid6 1Tedk dﬁé&nﬁ;h@hncﬁfaﬁ hli\@taﬂéngfhaal@ kigged oid t h
user-supp] | ed |{Tages or .video,. Each deg1 }1 ?{% &gs an i.ndependent

i nt er changf51280AM 20 BFEMEs Ty esﬁﬂfnto‘f ’?Oé TSHLP FeRE T Eher s to
form a coeffrosiot won oandvihglisedly frao nteandaiidteeno tighettor hev madia ltgmy ear r anged,
repl aced, n an
cmbod: mePg bR EARRA ol s hak o oo SR URRRL biclliSh o WIRARIR B0 of
FIG 2A bymg tighegign eehnies Siuﬁwrlwrlmé%d@msefﬁwsme media files and

associ at e@odg)m Ng ah BhSYaRdt, %hﬁx%eﬁgn RERTes R &k Bﬁltbetlzi}%reé%kl%hehecml que
is tinmed to). Each nodul e may represent a$art|cu ar kind of video effect

or techni ‘&G‘Eee dirgnsioad! Sﬁ%e““ﬁ“ﬁ%@t‘%‘*@%ﬁf &by emagdimgina pRaginegfashiony ong as an
entire song.usd dsmsyersdeﬁdt giuinaaighdvesera Desigiomodulédals€ chntcomphésde inBlipergledigransi t i on
e f et S ol P lro TRYLDShAb D68 o LOMANEIRANR b SR Bl EXt Of how
medi a itens i nteract d Yover1a her&’n” can f)rmltlple
medi a t o appeabodimerg, dweeie@f cmlgtt medléwmlwemé fqrslswg Cteem‘rgmnqu@swwbh as
layering, w34 BeRlBs&S rfl&ﬁiesis reﬁlraﬁpablkgp&&lrbxﬁ bedt t1§1m9ﬁ’ibﬁﬁﬁ5n 44 hin design

nodul es, nedia itens can | ayered, positioned’in three-dinmensional space,
and al | ov@épofi’éileatp%&“ “é’fmﬁh@%é‘hﬁ’l’ﬁqf HER GOPESIHRIAL P sngr ime$iigon. The use of
Llayer s i Sf((j)fh?iouﬁtﬁﬁddtu&@ﬂnd bRVEYEIJ. 1ayggs 1070} emdaah@a @b se@mfefamlloaﬁwprl sehhel pe(r]I
esign modul es that secondar s filters  other nedia,
and ot her S aiesheapy PSR AR BB itk pTtad BT Gl os are

| ayer ed flayerusecdnprisedadihelpg designavdiuBy.i sual wor k. Each design nodule is

r emappabl di ment, design
nodul es 1 %§0@a ﬂes%ég?h?l%ngg%kp g%eh%m(%dh&%at hgcﬁég‘m&gg}ﬁg for eground,
f eat ur ed Iamle@aé«@rtw Prbs¢apens pEocesh plepgrsaepeltidasign modelpseo f sledeqestetodul e

conpri ses arttﬁ@us&&bc%% ApTBE6GSd at fe2 18 ATVl B8low Tmnfe&b&%&u rhqtaand
background npdul e | ayers are con%)rl sed of hel per, desi nodu

I n
[ 0050] DestSHH2178 gt desiengaodugs inslides, JHie iforRatiea yabitis® bt ‘? ‘ait“od’&%‘é)rl be the
desi gn nodigchwrisit ythle, ®ﬁcmthmmu§ub§@msaﬁﬁngpfaﬁm§sﬂtaa¢ epidecgn Imai ch desi gn
nodul es tQ | e .requeste rQvi dat step
218 as c|es‘?%:br°?‘B1e§1 GG PR e‘b‘yn%qg “S"“‘gg gav‘é%“ ocllQaéItl ec?‘%m“%“ﬁ esi gn
modul es iavet aflebes as desmbn@furthffrdaﬂmt arwmar(gQOﬂ)‘@aiescanzbc beedt & anegbbdimesy) ;

ori entati@fy %l%k %an é%&fp eﬁh@a"r %esrﬂfﬁésﬁ‘gfﬁ'mc%ﬁ §1§) faﬁlﬁltek Y an fnﬂl%dm{em attack; and
decay. In an” enbodi nent, rating val ues range from 1-10 are ‘used for

favori ng @k alues ‘éé‘é%?f’%{ﬂ’ﬂg@édﬁ%@rm%ﬁé?@es lﬁ’san%lé%céﬁf Y%&I"‘F’l&ﬁ‘?ﬁ%‘f’ her ei n;
any lrangairaﬁdtw%eu?so@an vtamgulﬁad3 m!xy’beaﬂe(ﬁﬁi)@lﬁtl{@ﬂhemir amnlemgyahquﬁs can gL oup
similar t (0] es n noaul es.. I.Nn 1.eS odl nent, attac

vl uee i L o ST BT ol e S Gove Rt 5 aivdeclC IRA" decoy vl uos

i ndi cat e dnbadicheammbsecofictient fahpuicnfl 60 ineractysiith @ graphicdl ur imperfabethased for attack
and decay r 2l visual
medi a Qag?tganrggggel &Tgyﬁ?nt LIQ@S%;\J%{)R)&% £ Qroazgez} ’at cql@fﬁ c&%pﬂ%}l %ﬁgb@%&mut er 100
inter act gligifat visugl edapitingspne EFsiélrmelqiitférafCh@?eS‘?lh%ﬁ“ 41%’ %WP&?E‘HIW provi ded by
front endngesmag dl@dl VialandalaQWas thabllavE bdeB DplosR@PUt er, and upl oads di gital

visual nedia itens one at a tinme or in batches, Step 204 al so may invol ve
review ng and deleting digital visual nedia itens that have been upl oaded.



[ 0052] Step 204 may be preceded or supplenented by a registration process in
whi ch information about a user of client conputer 100 is requested,
received and recorded in the database as a user profile record or the
equi val ent. [0053] At step 207, nmetadata is extracted fromthe one or nore
digital audio nedia itens and digital visual nedia itens. Extracting
metadata fromthe nedia itens is described further herein in connection
with sted00820. Gpdpampybe meqegedro Tupnigpertiehiy 4 registeatio BOESSHIG va¥d or nore

val ues f rigidhAg8 abowePisktSliert EfputeP 1009t RGhesiclf Qe dfdReorRl 81 ed in the
digital nedia itenms. The extracted netadata is stored at step 230, which is

further cf@&aé?sf’ﬁ%‘ﬂusﬁré?’%fflﬁmc‘fré@’s f P8y 206, a digital audio media itemis
recei ved.[00483] an /e ribpdimptadatd ik exttased froh telvae of hentigtdapdid ewdik ntier acts wit h
t he graph| | . user I i racks or
to sel ect® ggﬁuﬁvmuﬂﬁﬂ% 1&@?9&%8a% ngﬁgmglg%hg %H ﬁg@ﬁﬂ%ﬁ%&iﬁregdy stored
on file dwreingn cqxo!scuon WltaﬁtCE%%bdicn@Pﬂiy st@m@mmd@e@snseaﬁraanwnayr motej st of

r ecommndsﬁ;esw&ﬁ 23€ e 8RibAORS:, b:Winek ﬂ@orﬁlwn%eﬁtalu&aﬁ dRIsBd o RLAdat a
associated w th past audi ovi sual works that the sane user has created. In

an enbodlrﬂ‘@ﬁ’f“acieﬁéle&?‘%%@é@mééhs@r\?égi ‘@“‘Ehﬁéf"ﬁfg%‘rdestCBb?dé’ﬁ{%’st and receive a

Er evi ew qf)(()jsuhe Sesteriosch (ﬁgl&gaudﬁﬂﬁe(mﬁ&mk &:,(,8196(13% aﬁﬁmmmmethbem pf ayback can
e provi SO ct.ed song is

appr opri gﬁ heftd:alggl]ltgtlgtera%gnlé Pglcal gser it nter ftaceeet? 8 d & gﬂla audio med]l " di gi tal

audi o nmediem tiatlerms td dakret esaltmgmgltabnvamaﬂdalt@dl ttdelgaehdﬁene dirﬂidli’ Bered @nﬁleet ed

audi ovi S%@Jvemg Kin aﬂl%%@du%&;g RnéRBcedd AR IRy §f?§if9fﬂe§ﬁnﬁe%ﬁ&i' BhdQidsE | nput

speC|fy|ng start point a song. In an enbodinment, a user may upl oad or
sel ect a grdh@%ﬁemdw@ﬁseéPrgm@taﬂatweﬂcwteﬁwﬁha?ast@Wlsuaﬂ@ﬂfsrﬁ’éat fiestess may

generate l@m!lam&wdd% ﬁrhﬁ)bﬁhlhﬁﬁﬂ; th€ BIEBd4E & eALHR: (e hBr B r@juesd mdqa&euxélas pl ay that
includes a sli in time. The

resen t he
user may HaHY It@ts\é\f"?tﬁ S°§$| P8 Prac s%?%?:"fo’%i;pﬁvg‘ﬂplﬂ'gﬁ%tcagﬁ WI¥59g, and the
process rtmtﬂie\n&scﬁd’t@cﬂt&bvﬁ@h@dle$ble(d@irsohglsaﬂ!pr«fpmateo determ ne the start point.

MG 8 Shiaus) an sexafple, fly St deRin. hOGR ki %dgoorgz&ﬁﬁen&sqpa%a J equesting

creation n audi ovi sua y conprise
receivi n@)elcmeﬂﬁnaé;@lt@@thewg&ECO@PIG@@QUC‘WV@G@)"WO@Nton in a graphical user

interfacqgposep PBleh 206 aisd rﬁ@r c%%n@rre&kh%rusétlﬁﬂ%pe& Qrs&ﬁg)‘éﬁxt &fa s6hés 2A may
tl

optionally receive other fornms of mE eter ovi e ad onal data that
t he procdan guhpdimeat pyges pay pplenghos pele ’i‘ﬂ’@g Hb‘\’ﬂ‘ gig@ dudip melia ign PR sual

wor K.  Forthepteuanl rﬁay gahersé &jd pl’dv%ettﬁb‘fbhﬁrﬁt@ﬁlﬁﬁlﬁer(la@ wipt gapletdl ylsplepuaatve i nput
speci fyin nme t he user

er.i vi sual
cout . uprieb it fofilEn LD o iR oSt et BT maPide 1 hen
provi de |tlnqm11tierft®sele|cemtaitaromgf thiveong, rmgés pragess rmm@cxhﬁmleglp@érdepn the file
server afl&c‘?a&o ggetbﬁﬁ&%ﬁeé”'ﬁé’ ﬁ?romﬁgﬂn&%‘lggxarﬂp%sh@&'w%@tefTbOd' ments, the

i nput of ﬁ I's recel an application, system or user.
In such é9ﬂ§8 i mBhttep 208 (jBRubiFaLcsEre W‘R%Ofcaaﬁ“%‘é“%‘a]t%tslf‘é“é’r"?@f Yeher at ed or

gener at edo$ fhay &ﬁ]@ﬁ?t@@@c&ﬁng%nﬁdt@él@dtmﬁ h e(Re@P 9idasr bu@t&pinl an@eIIihQﬁ\l Wér system
[0058] At i S ace 2.25 art 0? stp (%%?’%th%l s%eo ntl?‘ey gc[;agsvolf ?’FG %A may o tlonaﬁugelcg\\//é sual works
that are!f P °p Ps, (he pr y P y

other forms of input that provide additional data that the process can use later in determining

how to render the audiovisual work. For example, at step 212 the process can optionally

receive input specifying a re-ordering of the digital visual media items. Thus, the user could

upload a number of digital visual media items in one order and then provide input for re-

ordering the images into a second order on the file server after the images have been

uploaded. In various embodiments, the input of step 208 is received from any of an

application, system, or user. In such embodiments, audiovisual works can be automatically

generated or generated in response to a signal from another application or system.



progress for the current user. [0059] At step 214, the process nmay
optionally receive input identifying one or nore key digital visual nedia
itens. For exanple, a user could specify that a particular shot is a key
photo, so that the subsequent rendering process should give nore enphasis
or other special treatnent to the identified shot. Thus, the user is able
to flag one or nore key photos for enphasis. |In one enbodinent, using the
gr aphi cal [09s8k i ﬁtsé‘?i’fz&g@e@f“%ﬁs plsnaypiRyide elist ey dioveualwerks tharprhinghl | ght  or
enphasi ze pRpRsbr ADERreki@Yerphot 0s. Al ternatively, one or nore digital visual
media ite y have .associ ated infor tlon t hat icates that the I mages
are key |ﬁgﬁgp 6?$ﬁm§F%ﬁ%fT@CmPﬂ@ %Fﬂ%ﬁ?gm%ﬁ%m& BP§ O Lr YIS ei ve i nput
identifyldgudegmﬁmmd@uwmpﬂhg@womkdagmtamMmed&ﬂmmmﬁm&uhtﬂnswafhus t he user
om0y BRf S0 A hBloqlthHRlor PGl H61TR (R0 BORATGRK, of Al ply 1 1L 1 OUT
as a nt ou

i mges ar ela or g emai ning 16

are rel at g@?“a@t&%‘é‘é@ﬁ'@%@@ﬁéﬂw Hrel@?rmlctpﬂﬁmncazb@mckwMSrﬁgs can be used

in subs equﬁﬁﬂampr%ﬁ@m&hMt hiéind tﬁygﬁpmd&tleﬁﬁcetft@tof YRH c@n?h&pmttte vi sual
groupings to c t |de ngh t he son 1% cture. Faor exan% al | i mages

wi thin gr BUYp&rdied %héﬂb"é‘? Gmted’“?t%raﬂ‘ YIMGIoE HAFgRE vy oBe Fafrdisitttent i n t he
song st r ueibwal medid haims maydu{/e&ss@med$red>mt1@dhithaﬁcdmmhdheaxlnia@watrchese i mge
groupi ng quag&dari es to fall on song structure boundaries, effectively
giving a ? jup of pictures a nusical "section." [0061]Identifying segnment
gr oupi ngs[V8@o nlaytep ALY, thd@rqsese wiad PritpnatbrTkesive inphbitlendi@lingsegmenthe gr oups,

i dentifyi %u;ﬁng%@?@iglftdl Sl hOUR it&ifs. amta@%%amgn ﬁxﬁfzo% ih O &ar A | ayer,
identifying a specified group as associ at ed a argtlcu | ar part of a

song, or PrRAAY FR?&%‘P%‘P"* ff%fé?ﬂf PYEehYe r‘tlﬁ*%*raﬁétflrsb??gmfmsgwmar@ﬁ% the18, the
process nmyhapizile @alrtlyted Saskatad kdgpidht or Geep. | Thitit AebuBePiBigs E:iirﬂda wédihe of

gligl :’)T\'!.Iys gg‘lé)scq*lcnlt(]gocess S[prs ?Onfav r%logulcs%%mou aho g‘é V{srgﬁzroug gS to rﬁ%ﬁgg(li \(;fedaat st ep
speci fi ¢ wailsihgpongudusdage. d“esmgin@ie alFmrag@emthlregnowdneaommhdao n¢aghy soey have
style met aga%ea omvv%atﬁgmm b sdn% s@&%ré ?@ep tle&ﬁéssdré@éct@&&l&%tﬁca' ly extract

the style adata. [0063]In ste rocess m tionally receive
i nput pr otHod thege Brage Eraypingbaundapgt toﬁﬁb)q}nglﬂﬁiéﬁteé)O%@a@quq&F egiivebver one or
nor e lrraggslngé\gﬁultbfq;@trbsymﬁﬁm@t tsediibati vel y, the text may conprise a title

of the augiovi escription of the audiovisual work, a tag to
attach tol%ﬁlé #geng}w'tgﬁgg'& 8?8'@/‘? POWBY pelufe proy ‘nﬁlfr‘é%?’éﬁﬂde&‘ﬂt“l ng a song,
captions e gphmydentifiting ngeafisipngip aeabackﬁumtdhayer otfhegdugi lby@k, vi sual nedi a

itens may, f ess my
aut omat i clg%}ﬁlﬁ éﬁs}gmh&gg dgt%éistg&l %@%uyﬁ\% %%éﬁf%@g%?&mtvg%%p e ﬁe process
may opt i odentifying isforasigs. data from an online site relating to the digital

medi a i t efBe2) Form @aslaml e ploB&s REPEHDRalIYBICMS Biph 1@(91(1%@ Jﬁéfe&éa shite | nternet
to contact gtgnetwor server_to obtain informati on Based on thé mstadata

ext r act ed®gpd ‘tI%’ﬁl AL A@%’é‘f?ﬁ%‘”éﬁ?’?’%"‘%dﬁ? fopu regpiveduat steprats s SRefiYi ncl ude
online dat %)bﬂﬁ@&s@mmbdﬂscmtloﬂ,lst DGR b E}ﬁmﬁe aapinhdie deidneact data from
unorganlz te nline 0 etrievin or

recei vi ngbeuatg%r artfa%,uotrc%lxlgegla 6tﬁlln nhaéth]a (© es&rle mgtﬁda aas eg kuilt ag(? trh Pré)ﬁs?saglftg

automatically extract the style metadata.

[0063] In step 219, the process may optionally receive input providing overlay text that
the user wants to display over one or more images. Additionally or alternatively, the text
may comprise a title of the audiovisual work, description of the audiovisual work, a tag to
attach to the end of the audiovisual work, lyrics displayed during a song, captions displayed
during a song, etc. Further, the digital visual media items may have text information
associated with them and the process may automatically extract the text information.

[0064] At step 221, the process may optionally retrieve data from an online site relating

to the digital media items. For example, the process may use a connection to the Internet to
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[ 0065] After each of steps 212-221, as shown at step 230, the process
creates and stores netadata based on the input. The netadata based on the
i nput provides the audiovisual creation systemw th cues about how to
conposite and render a finished audi ovisual work. Further, using processes
further described herein, the systemcan infer desirable characteristics
for the finished audi ovisual work based on the netadata, and thus the

met adat a @anctiaepddseivatiio obigin|igfornptipmbbatdonghometeflatptexisactad a3 MWy conpri se
the i nputpi,f ARG st)a@éi of RdFna®hn rﬁJ}Qndhﬁ‘]QUltillrfg@)(tdlpd@esgﬁ&cd@m h@ngnsure that
the tnetadata is stored in canonical formor otherw se transforned.

Furt her, HBe StEPRgA Slaqt dap Bamanorgnizsd seabormpadiaghat fsip 83 9ndige 5% %er t han
explici t ytridaihg aeekebzyngaiawmm anlaﬁnncﬁmmmlﬂs waemMLh& Asgedatspeci fi es

downl oadi |g| I oto.,site, step 230
can corrpr[]iagﬁ?r et'H°8 eac Psgeﬁaggg%zﬁi aﬁdﬁ%“é“p tSto}?t Pt]at) rot: ?188 Clgaseesrangrﬁé){ﬂ ously

creat ed amettdar baseldion éle[nhmt Ol'bg ntegadfto bastdhen thié gptt@rovmcsthahudm@ud itens that

are down &@aqugsr%/stlelrﬂ vaet%és 80 h& apc%m%a&e %J@reﬁaps RRGMRE 1A WsuBXAR! € sour ces
and associatio I net adat a; ot her enbodi nents may use any of many ot her

sour ces aﬁtﬂ‘h‘as@%lpa%?sé%u@?f ?Féf%ﬁf‘%em{%ﬁﬁfmﬁa’alﬁfeéﬂ%%hkim nt, metadata

pr ocessedhafactedsas f3fe ﬁﬁlméﬂ a&aswﬂﬁ&hﬂrm&seﬁﬁldhéwaaﬁmemltmistua:hh@dddaf ormation
about data hat nera ‘% ses a stangﬁ{ nt ax and vocabul aré The
at ed 58d

met adat a €AA° %‘b“&‘?’ W Yoredtytep "P‘é’ﬁs  1IpY) e her ei n,

i ncl udi ngfone d»r ae fpliesay te pusessd ta epoue)tiec the ndedatgis stoduh empenieal farmakr

audi ovi s I leqﬁ sour ces.
Thus, asl;(gé:l ‘}g{t?eir %ar?gi%g’gscr ?@g \?\%a}tl &%@%ﬁ%@&%&g@gﬁ% lg%rr %qu%ld sour ces
are | ocatdxpieilydefnadiachernBersdampie.ivden e asen anecifipydosmloadippdipivdmisval any or al |

such met afﬂataateﬂﬁymfnrafnlouﬁ{a%otb B, 8p mtchx%bn%s@l@ﬁieglﬂ%mwm cipasts detemine
t he appearance of a cqnpl eted auﬁjévw sual work I n . an enbodi nent,

met adat a BRIGEFAPEYORFY fFeaed A die ORERF PRGIRSIS fgétha&ékaldgﬁ gediagiems that o 5|

choi ces aire dailoadedt It £Xition p;&;pszmaaw MapBdserd bnlg BxhngleMoinstsi and pesadigioances,

geogr aphi cal on stan adat a

associ at egmcta{ieh 89 cmboggnent% ma};// uSed n‘ﬁg} rggiy é)%]s 9%0%?0%& %)DI% ass%&? Olﬂl%ft artist, year
created, thexgleh, onsets, beats, song structure, or genre. Metadata

associ at qfoep t N 1 m%oﬁ?xghtam@@&'atzpﬁg&géeé?t sfp P36 &lniRisestARAihQARd W dth,

hei ght, orientation, inmag ect hséétg poi nts-of -interest, face | ocat | ons,
or hue/ sé’t“ﬁ‘ﬁ‘%t?’f%ﬂ‘ﬁ@éﬁtf‘r‘r@gt“lnl "@ﬂ)‘éldétd eRerAUSES WIS WK A vi deo media may

conpri se vac4palast ttie médadHid\can B h@btiated VG mf@ﬂﬁh(ﬁﬁdntltyrdaﬁhbﬂg}ereﬂb j ect

| ocati ons m speeds. t adat |at ny data file may
conpr i s itsigfne TGS SRS Priesh 8o fad v S  HonbEResti B s o e

[ 0068] | n cambesstimixetd firemtany nBivadaia sausso Cltas, eskomaﬂtMS despuite] véhat meredatadonpr i se
associ at i i caption,

Gonr of ot o ey TRARIE Sna SAUEE R, TEoh B VAR SR RRERLE 1800 ©2006a] 1 n an
embodi mersmbodimenichay ar fég elcmetadagh Wt infhepaes thmselpaidien o desigmynadslipiipise keywor ds,

accept abl@iefrdRO@e HpeRBRE of POMpBALLEoviAAI&KkSt ati stics, popularity, nodul e
famly, ﬁce tabl e nedia, correl ated mysi calﬁéegenres attack decay, or

genr e/ st yY7 [ o&aR ampodigientomeadaasstacitef b HHX CHRISR 295290 ai ned i n a
vari ety mfstdlﬁMShde@ﬁfﬁ&ya oif tex3 Pesvmdl mbden eelstylikkeprigeenceogeaeshivhl met adat a
I nCl Ude qecal n economl lan ut %fessqener a{\degdaﬁlg)ﬁlljgg CClea%fd 3t Xlu!ill()?'reﬁla%%ur ces, and
user i nput. an e e Rt a s optalned direc hor with a
media fi Icemp@htaewg tttlhealbmt aniat}a@ar @eatétﬁinteggth@dsqtmb@ts sang ktntcw media file
accor di NGeki fodiisd szo&dtearmmdgs%a%@ SRBEHehipaRld, et wiitor ed in

met adata f1elds specif dia container. The netadata may be

di r ect | y hgighloericataien, \‘/W‘tgﬁ s%céﬁtwrys ofgiiersstaticeogaliens 8 project. In audio

files, pmegeiAionkeRme/1m@lsaNRtdaE NI6GR&! WilC)idsdenddla3vag cempxtdaa\palettags APE,

LyriesB R Vor bi sCo nformation. In, im presently

| mown net" é%fg’thﬁ‘gg t?P%t[%’ssu%ﬁcé m@lglﬁt’ %f“auﬁﬂﬂDOt 29q9/pag Ff%v(fsd e?‘%f‘tf’ net adat a
sour ces iassotisrckbwil &fy,dad{¥iR; mQuioaiptisd sive, dawrcrddmtirdmkaodlﬁtﬁocronahwt@pn oﬂVEt adat a
sourced from users or projects nay come from XM, files, databases, etc.
[0071] I n"an énbodi nent, metadata nmay be generated programmatically or by
humans t hrough anal ysis of data or other netadata. For exanple, algorithmc
extraction may be used for finding the tenpo or song structure in an audio
file. As another exanple, statistical extraction may be used, for exanple,
to determine a user's preferred sondlchoi ces based on historical choices.



[0072] I n an enbodi nent, netadata nmay conme froman auxiliary source or

dat abase of any kind. For exanple, netadata may be obtai ned from dat abases
such as online CDDB, using an application programring interface (APl) call
to athird-party site, froma database on storage nedia |ike CD-ROV etc.
Further, netadata may be obtained by online scraping to extract data from
unorgani zed text or nedia that is in an online source. Metadata nmay be

obt ai ned f4088h anlngfemhedimensdnesadaty agecigaigyithaprojed maxcoRpifa e8ociftgd 73] I n an
enmbodi rrenkeywmae,da&ameaydmmdxﬁd QERLABBH, chitidH] geniERfy RN bDderapligndar d GUI

i nputs sugqrpl as text fi ellé check boxes, radio buttons, and drop-downs may
be used ateR ST YL nsor y/ user interface may be used. [0074]1n various
enbodi nen{Me9Xt helnrme eatiati@crt,hatadatg approdgebgigtdesipn sibdpes23Q comyrisaave any of the

ot ces. HAAZAR BLpAYE Ao TR B 1AL EWIEL AR AR BAGRGRED 19 i
br oadl y ré‘iﬁ?@%‘%@ i3 eQrecdadest mgicplerran pitach ey, BiacHe§ty8our ce descri bed her ei n

and havi ngoaeyy ams/@ﬁduakﬁlmlmer{mo&zt5&4t£ba§b@ébtaa&,mQOﬁle@rofm§sefr&ﬁ byl butes of
t he di gltaji vi sual ne tens or th&t éFaIedHlEfglo media itens are

nodi fi ed. *1¥Vah *eHod ’ﬁ‘g}lfke SOWIEes T B4 FSaCHSEHET G Chat
conpr i sessoufws, agxikarpiodrced amnhsaripiut. Nig ad egbddahent insuahta e Oiatmed tiesrdy and di gi t al

aUdI 0 nEd!)Ia‘Vlh{' d&[@dlé} Ft 8&%1 R%%%%QEF cgrﬁg{l{%ie?g lltﬂge PIII {[Efl% gCOFCPII}%ggvaSt ed AS

an exanpl e, resen a song at
250 Kb pemdm@wwdmhryetmbmdwﬁsamb ehtared lgalemlddtpéﬂd%@e@ﬁmdw tlmlmeeirdnatl vely,

step 210 E@Yanﬁe@ r@fe'nﬁe@adﬁt@hﬁ& b@ﬂre@trly &E&fafe\ﬂ‘“ﬁtﬁ aft Qﬁ’cﬂﬂ'sﬁlﬁi ok TBQLS: priyRd
massagi ng per f or ned front server usi g conp05|t|on

desi gn unf“t"ﬁ‘u lﬁ?élles{%?f?‘ﬁﬁy/&‘f‘(’@‘f @ﬁta@g@@ouqc??d@(gudgﬁlg%yg}r@yﬁéag\s, LyitsPysis is
per f or medRIHF, <brh&)rﬂ$1§ﬁlﬁlnwﬁdmﬂjngittoﬁl In\/ihﬁgbﬂiled’rﬁxﬁteatly kiR melaﬂatasbumbodl ment ,

| mage a”a'né’l?]gcs@%ﬁ?)ﬁkh&et n \furico f}f(lzsnlgtt:tad ljlbsgurces m L?dp: RI gttug%s,l g‘nfs afﬁ or

ot her subj assi et ren

det er m ni ergMzeka iploimtion. Mbuaqlﬁ]m sogrccrhfsdmyseawdpwjems ey comd furesXMLn an

enbodi Menfe iRRGS..aR@l ysi s further conprises determning one or nore
characteristics of each digital visual nedia item such as hue, saturation,
bri ght nes®907Ha| dppeembadimend refadaip mapbesesgeraiad progra@patcaly ertydemass det er mi ned

for each tth%@lQana%bSﬂﬂththéﬁﬂdﬂfatan @o&&@rﬁﬁl& Ia%ﬁmmxmby 3P Be &ed MO €
filters t ﬁ‘?%{é nore of the dlgltal d&f 8 q so that all

di gi tal Vi°SURIM&/EHCHPY PISRe jiycyre ‘b?fb?ug’toéc "8 ?rsﬁéﬂPp %‘i“ﬂ“‘é‘i‘le nor mal i zed
to have aemm¢tfoomry boaded, donckxfrgpit, to deparmihe givseak psferkd songalgdss bxtdmngeabl e

I mage Filg.E9 Ediaf@:%lcé XI'F) netadata or tags may be extracted. [0077]1f the
user prowof a Vi file, then image analysis in step 220 al so may
conpri se BARIyzilagn ﬁm@dquwefadmemabcqum angusilipyy seyrcest dathlmsedfdeo file, a

focus of fh&indl @&anfuh]_!wl@me@ﬂﬁka%ﬁ?B@&ﬁﬁﬁéﬁfM&ta@fls&Ql@hé@ 8k ¢bbs, using the
parameters. described In the precedi ng})]ﬁara graph with reference to digital

still i rra‘&«% an #H’r“ci'}ioa%’g?ai“%%g inigepceé §alb‘°§%idé89y ﬁﬁyﬁ?%él‘iﬁfﬁ‘@%m ng notion
tracki ng dnostgicaiatianike gammmge,tc Z[Qlﬁﬁ&rl’hgcta@taﬁnay%lbbﬂaﬂi&g@ anad §sdpmgavai | abl e

software |ibra suc r_Vision
(Cpency, . FObFE) PR R YR o8l Bt M b ERE G SRR e Dot o 1
enphasi ze(d)t@rmdfmmtanc@uhnedmdSumRéﬁ,a?i’MLeJrAaomdatEn head or face in a digital
vi sual negya 'tq{{héaﬂé@dﬂnéﬂpheﬁ@at%l%p&%ﬁ ffHﬁ{user-mﬁn pﬁd?%%ﬁ)éé@l{n ]T:dso enphasi ze

photos wit h humans ensuring they are 1 n foreground video effect
conposi t i GHLINBHS %‘ﬁlb?fs‘% figlds. sheek a?’@a AR pugars. erdrdEepr dovns .S Wspdws whi ch
woul d norgy bihkedeysofARBihEEack AYBSused. nature or | andscapes.

[0074] In various embodiments, the metadata that is processed at step 230 may have any
of the preceding associations and may be obtained from any of the preceding sources. Thus,
step 230 of FIG. 2A and FIG. 2B, described further herein, broadly represents processing

metadata based on any source described herein and having any association.
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[ 0079] At step 222, a nusic analysis process finds heats wthin the digital
audio nedia itens and/or song structure information to synchronize the
digital visual nedia itens to these points. Misic analysis can conprise
detecting beats, detecting tenpo, detecting song structure, and determ ning
genre or style information. Detecting song structure may involve detecting
any one or nore of a ranp-up period in the song, verses, choruses, bridge

poi nts, 8751 MR slemAAl nsios mepaitibResIof the disidvisgdmediaiies gile dipid
det er mi ni DiotoNQiaGMAE ik ImodfffedlCinldh em&tdlmédﬂ etefmm ﬁv@mmdadmssaghg afar Vi sual

el emrents can be a ropri at eI he ss st For exanpl e,
if a song‘oﬁ’zggseé fpr A PRIy sig Wnsa %‘PE& ‘G W%Gb aéﬁ’cg&nf:%‘abut t he
chor us i sitdnsuadtharieindasthand @sdeging tiepo nodvl?lﬂtethﬂﬁ:marhﬂb,@ldlglmbamd@ynam cally
pair appr 80]In an
enbodi rren'?&{ld ?e tn% tﬁyt r%ﬁ(%kmﬂaﬁlgﬁ éysassow%%&gégg B%I]asgér(\%@néfggdﬂ%ﬁ c?dftll) gg)t enp

heats or IHepar sgsand e¥lismatively, samPhireay cpmens&m@w@gr@eahmwhﬁn@agz IRasAfI | se a

S poken- Woytehi P& fi m AR PErfrbOET RS B84 seREL 102 5r iiHg BmPONGNBE dnte NMusi ¢
anal ysi s ﬁr ocess wel ghts "heatl ess” nodul es higher, and arranges the
nodul es ¢ onologlcally If the nusic analysis process has found a certain
nunber of[0&16] O ng\t@uaﬁ e:tos in?dae Wealais bl esdvahalysisik paforinbibrm thdrecqivedcess attenpt s
to arran so.t hat dul e. b ) oundari es
(to att e%&a?wsunp € 12{ fems. In an emb 1m§&td1ma8éé gn}lg?ﬂs rﬁ!r%%q? M (?r[ésa) C 0081] I n an
enbodi nentfdntmema@déamabwh@ sm@tlesﬂse imegs, @Sismswaelugemnéermﬁf ormati on

found for, @raﬁ@rfstl@de'fbrrﬂlnﬁ&%oérﬁ) Q6 Riiphifk AR afd GRALGERes. in bpe event the
process cannot find a tenpo or beats. For exanple, if the process could not

find a teRpodigne e rmysa rhpreompries dsrinineone g pTsSIctergics of peech” |t he

process Watt diyiil gifilal mb@@idr® $6ch a@ﬁ&ﬂéha@&atmngh@hmesfhﬁleﬂé asesmmnicl | al wayls
s..i.ncorrect Yy

f t att f

aoged . [O0RAER PR E R e Pr P8 e PuGeGiaR BB ek Rl R

conposi t iapply desorgmoreififidrs b bhe tronwoiiibedigitad viewl wadik nendetizbasdgiol nusi c

| or TRt | R0t S AR ARG TG b QRLBLIARNS Fave ALRAGRLLAN about the

digital 10 ne tens ‘that a user cted or u ed. Any and all
i nf or mat i 206 feek | Xar digitp] o] imagesr Eichanceabledamnge Kilediormay (aXAg) matbqlaéa qriagg uch
ext er nal ,ﬁl@t@l&@@@dmy be used in nusic anal ysis and stored as netadata for

subsequen roces adat al so nm bt ai ne S val ues that are
encoded ﬂhmghe S’i ‘B‘F ¥ TpraYJ dd”’ it &F‘é ge T”B‘ ys‘ék‘hﬁ’r"ﬁﬂdzgg t‘ég’ﬁb the 1D3
version &oh@@se(ahﬂ&ﬁ& thcagbleocftle &ldmel:talrsuhsjm hethé site tile,[@3odus ofahe vidéoofilemt i on
taggi ng ne it f|| vel rtin Nilsson,

M chael %hh Ceeflsucso gert&}%c‘)’%i %nglgrs F%g%lffiftﬁgpg s part of either
or both (Pfarastaelpwm@fme @tdwaIZsZB 1mmd| Yoir wided filaw teferting a s@llqgwayray be created
and st or qgchﬁfc u§1§1§910g&Qtale@ggﬁ(ac@Hnlﬁmnﬁﬁg Ybdrsin®fetct rﬁ'@r i3lagd Mglysis oper ati ons.

For exanp f ocus p0|nts i mage char ac eristics, beat p0|nts and song
structur evv&blﬁé%ftw@ﬂgf-reﬁ By Bt et Spehzs gntelis Goem Epmpyter Vjsien GPene¥bodi ment s,

after stqpo73p0 %ag%azalmdywns@amattm@@sfwrof tha@kotmeﬁllp@m&ﬁaﬁdomr@@el ve
further in con rio aramelt1 nple, after

.
per f or ni r?@Pkﬁj‘i@?‘%npé‘hépﬁ}‘g?"sheaﬁéjacﬁr‘%ﬁ@&a &Y f' BEPmS Oruidsrl?fg ?r?Jppf’%e user and

request oeonflhepatcessmay Aiso angpesi fhoos ekhphas by ershrirgrhayrdooid iferegroundoul d

di spl h tart of
thert | e ViBp SAREEARiGR Ribusea 1061 RAREaM AR b EchmBARRRS GBI Bt oLt o7
t he et adearalikohsgonpEse images Oelmurra@ltl scagefal yzed, gener at ed retrieved, and

stored, 3ogbpr oRt@) Neds fb8Midalisis fRSEI AndBEM! §hin MO . Wb GedRSi gn nodul es
are sel ected, the sel ected design nodul es arglﬁgrran ed to the digital audio

medi a i t diES 2adiT sergatresyE ingirngiafa Py e diglel ypus HOLRYRBYORPSE he

sel ect ed pai’md; Mdsﬁmgzeykxsdﬁﬁb(gﬁprmwécaﬁg belspte2@n} tampo, daegping segsel ecting one
Cor n”g: e qes qustE, ﬁge:f 'rrgfsnu%i‘g%%% o%’élylegﬁg%la%n's S%Reac‘arlggg%ngg‘%rugu%etnrlaa }Slvogvre 'S f‘;dscape
sel ect i omieteqcm@ama@raormate dﬁayn@empeumémttmot@serdesmhomh@ brivge paints, st eps, and
song strygt Wi aHil?sﬁerﬁ&y 19vrblve-|aﬂye% dggcﬁblg{lhqutdkt@mﬁﬁhgﬁk b@Rall ELNGF Maki ng

i nferences based onh uséer-supplied data, data obtained from other sources,
and/ or netadata already associated in nedia itens, and using data that the
process has independently derived fromthe nedia i tens. Accor di ngly, design
nodul e sel ection occurs based at |east in part on values that the process
has inferred or inplied fromthe nedfa items and is not driven exclusively
based on values that a user has explicitly provided or input.



[ 0085] Step 224 may conprise selecting nmultiple concurrent design nodules to
result in a nore conplex structure for the conpleted audi ovi sual work. For
exanple, multiple design nodules can be conbi ned so that certain
user-supplied digital visual nedia itens appear in a foreground area of the
conpl et ed audi ovi sual work, others appear in a subject area, and still
other digital visual nedia itens appear in the back%round. As anot her
exanmpl e, BAEVHEST AT Hal WSUeklenshis 5 Be 2RPoBasly Al ddt RIGEProfaisterss | ayer ed
over gi gi F@Iexmrﬁu?ﬂd saﬁgildadd IdwetaBpd, e drﬁl}ﬂﬁl(ﬁl’vél@(ﬂgﬁhﬁctbﬂ'butshﬁlt bﬁ@iﬁgiésqund

accordi ng ifferent Si e res udi ovi sual
work is nB’Fg?F@PélT@ %fert?'f’}%?eﬁlgﬁgﬁf ngfffmc?{’cdgfl%lf%#yé’élra heu) reé’nflﬁacti ve design
nodul es aridnémmagigssuc 0088hDasitgn nodul es al so may be sel ected based on

gi vi ng rme@?(We' %tan Iargbdiagﬁsatnt ;\1{ tﬁ(gxﬂggua{n)(lygéﬁrgcegsec%hwﬁﬂpgéﬂeﬁﬁc teH%@r feedback,

or ot her ormati on ['so indicated in ste e process
assi gns dPgistabPeaadpas{os APl the audieRpdihiter gy %’énP“Ffo%SPélfé’éﬁfﬂr Picifpdi a item

pl acehol dgfdshet MfdrigioH Qi Qﬁioﬁ%ﬂéﬁﬁl@@fhé nfuﬁ@hlﬁﬂ:)@ﬂ pmcésb w'd@ﬁtl’s “sddpabi ed nedi a

itens. [0088] At.step 226 osi ti,on Si ueS|s assenbl ed
nto a1 oPtiiepiekt T Egiege Pt prant pieaohely IR Ze Benderi ng
engi ne. Thendesitgn nomoiu begronggnsiie aboge & thmslbld mlveathehtht hecass grempppl | ed song.

I'n gener ajlﬂan%g@ %8 1‘%@0 E&g%&ﬁﬁa hﬁ @aﬁg%ud%gl%gs Y\qx}und%r Wﬁt@ﬁlﬁéjto\ﬁlaggo that the

user has provi n mat to nmeasure-level and sohg-Ilevel audio
f eat ur es. thapnéper? augiapneeg)rpifisdarset eat i ng and storing a Bl ender scene or

script. [{0089] Atin gk &RboddRbnt, maen@@sahagyhlsrm&@&seam@bﬁmégaﬁl@lrnﬁﬂlmxuohh the digital
audi o madhlgdeggens and. t he beats to resul %n cre t| n an au V|sual wor k
t hat conp I § ffgaigipgre Qhelpiai pagd “’r?éh‘i"%?s M ?r%"eB‘h‘ Fsacﬁﬁ%%i dthe digital

audi o mediempo tneh@as ﬁdnexmqﬂmlfeﬁeaﬁomdbmv h&Uial a veaipo almgeterrﬁmemhhtehea musi c
vi deo and n?c i1 audlo or&('t rd cgcha‘ ﬂr{gc%gshvg )glng[ hpmggﬂgé‘\’saﬁl‘i}dul@%gﬁggﬂg nmay

conpri se %rogranna I ca |nvo i rin unction |'ender and
provi di ngprodess widl@heys fnlseattemptst@ finghthe tehmp ingase a:pl@apé@da)tls grepcet6. [ 0090] I n
step 230, ,thag conpl eted audiovisual work is stored. In an embodi ment,
conpl et ed audi ovi sual works are stored on file server 108. [00Q91] At step

232, the BO%AloyiMysi anglysisatisep B22RlfoapCprist cauging composignnsistigt uniddbi onal 1y,

to connect to an online database of music information, such as Gracenote CDDB, to obtain
genre information about the digital audio media items that a user has selected or uploaded.
Any and all information relating to a particular song that is available in such external
databases may be used in music analysis and stored as metadata for subsequent processing.
Metadata also may be obtained using values that are encoded in the digital audio media items,
for example, using the ID3 version 2 tag (ID3v2 tag) or similar mechanisms. ID3 is an
information tagging method for MP3 digital audio files, developed by Martin Nilsson,
Michael Mutschler, and other contributors.

[0083] After or as part of either or both of step 220 and step 222, additional metadata
values may be created and stored at step 230, based on the results of the analysis operations.
For example, focus points, image characteristics, beat points, and song structure values are
stored at step 230. Further, in various embodiments, after step 220 or 222 control may
transfer back to FIG. 2A to receive further input or for confirmation of various parameters.
For example, after performing music analysis, the process may report a result to the user and
request confirmation. As a specific example, such an embodiment could display a message
indicating, “The song starts 23 seconds from the start of the file. Please confirm this start

point.”
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the system can provide the client conmputer with a link to a |ocation of the
audi ovi sual work stored on the file server. In an enbodi nent, rendering
based on the nmetadata and ot her techni ques described herein, and storage
and delivery, are perfornmed as offline processes so that the amount of tinme
and processi ng power involved does not inpact responsiveness of the system
Thus, in an enbodi nent no attenpt is made to performrendering in real tine
or to i mivas4dt el At sepl24 bascdocghii metedhtatbd beptiesuetiraget knalyged he user. | f
sufficienfophQ ?&ﬁév@@ aR® d'dﬁd/@rv(mdh@@h&n tﬁehﬁag@msmis dok BEmaRPT 0ach coul d
be used. 6092 ep 232 also may conprise performng other post-processing
f eat ur es. degigp m@sttdweeseleg% hezglocted(esigpmpiylesareganged & hhdizial Ayded

audi ovi su,a&dla/\mrnks 4n@ tlfé 1aéuanﬁémwms Ak asglgned Loaﬁk:lqemgtea el adugticovi sual wor k
to a publ ivate gallery

%:C%? dq the audy Ot}/nI She or T 1 Elrsbase on

associ at € PRATE: ?Oé’Wf‘S‘ifS funeepe ‘Ei?l ?‘ng‘é’bfj ¥ conpri se
shari ng tllnagmmkntawnsaaabnmmoﬂdandsapefmndt stdhimfarmgionhvenggraircovicswapliodor kK by
sendi ng i r eTp[-H D8 WedhstarBPeRat | ONs.

[ 0093] Thu ﬁey &Qrdg(r) ogjléssgleo Ona%%ér%itetlilagg ccrrgaged?)tﬁ g{eov?ii‘suastegv\or ks has been
descri bedsongﬁelcqyreoefemun@r@un d%‘wslmﬂsi SALFSOD VqStr%akalﬁ@f@?%Cﬁ Pigeft shi ng

char act er ik CSpiiidd GATRAE b6@iNed RonPadsr s&ﬂ&fsoﬁﬁﬂﬁﬁetd(ﬂ&ﬁdlﬁ rad6ikeder ein i s
not a gui ded editor, but rat her t akes rmﬁg gntr romit he user. Once
pas dndgpegdepd %P"e

digital vRSdR iy e s g aPYres I heen

upl oaded, itehi3e Aappdingdy, dedigr miduleissledion bt dufsibased lat leremtphwbm yaldes thauthemat i cal |y
create an_audi.Qvi r I i.a itens and
i g t ol - S R ot e o PEEE Mol 48 ARt B ASREL oIRALE

det er mi n|ngeaﬂﬂptraed@mﬁnfa‘mhmmemwﬁ@dmgHmétat ure of a stored audio recording for

purposes \ghgsfet &dyinh By WgHist &1&&@%&1@1@5&)&@“& Qssh moBRERe rdstIbhaad,
sophl sticated de5|$ ani mati on nodul es are used in conj unction with a

ri gor ous BETaFgaRlex ypctare forthn comptsted apienisyelovark. e expmples Bulinlsidesi#he resul ti ng
audi oVi sUaddule tdn BeSobigdieko LD CerdMuSerS Oiicd dipitabiethl n{eﬂl@ﬂéﬂls'rafp@eaﬁlpm oach

h | t inth | et di | at ed
b o6 di HRRSPORLT o 4y <PRHeEs PERTE Oy to A o elBr b Be M rodul o5
t hat hav eotlze digitd visadl @etdia iteinhappeardi thre bskgmald. syanweher Bampix areplesign t he
approach .g&‘d ufe & SRALCARS., w%ﬂ?effeg R %tlasére%%%vgnﬁwuamd& ifofhs %@&L ay

mul tiple |g|t once in particular frame, using a
backgrounﬁmn%ﬁéﬁmebﬁbyﬁﬁﬂd@W“#@ﬁPGﬂé&“W&?@%“néﬁﬂefﬂmédW@ﬁﬂ@“aner Furt her,
the appr oagBviRel @bk iske ket S HaOGsw! st HRbP6rdlcd@nBethacaRtesigt €Ct S
appropriate podujes to match the song based on the genre. The approach
al | ows a Teres ol imAZESt keywords or tags to influence the style of the
nodul es Ue@8s] i n Tebign modqidsedse thag biclselseicd biased wogiking o vagight @asdt uses

conpr ehensi ve .anal,ysi. S | ata for use in selecting
an approgflé?ﬂyaegﬁ& njﬁgue?a%%%ﬁggfgéﬂg&éﬂﬁb Bﬁ may be created by
parties dPosdi tHambbhénagénnﬁmdléﬂ@dWWW@EW%@@@@H@ﬁmﬁhawﬂvﬁﬁh@%ﬁﬁps t he
system of, 5ufas. FfexdalpR, mtBa itdif PhcendRSh HindRIth GRITBYarE RPRELISHHA form of
virtual property ﬁ I's associated wth a particular designer and that has
a deflnediéPHQWdWﬁ@a&@§ﬁgn nmodul es may be tagged with keywords that

identify [béss) deS’lth@ﬁQ% &8 dorh iRtk £ yMdREigs mb@esdeskdnila ifb Y f@mbdiadt idr i ves

creation of c I OVI sua odi nent, the
present e{’B’BP%}g’ Wﬁhﬁ“@ﬁ @%‘Eﬁdﬁ)ﬁm%ﬁvﬁgl%g‘%ﬁ |IE'L ,degagrnrnéogig?’ Snrélayal?le “l ayering
deci si onginedseniatointht her-swpphé¢dsent. dngerteaxll thel desigh mpdddsard fopwistedwith di gi t al

audi 0 Mg bEMHad N f L B, A ALDRR D IOHAREIE PBGsRSeS descri bed
herein, inc |ng met a ataotalne rom t esi ules. I'n one

enmbodi ned@veb¢udt0|~featlp¢8e§é@rm226my eriemise ¢reating apshyering|a kfné?r SEHHPT ViRl

audi ovi sypdgoyor ks skpodxerhd Gés@éﬁ%&ﬁ@@ar\é’?&\ﬂer&ﬁﬂﬂ{ @b a@umaﬁammh YerhSi ng t he

sanme input digital visual nedia itens_an ital a

present ABpHGSREAs QP Mo peanauiigvispal g ? 196‘18“\}‘9?144%‘”@9 ‘f‘@@?’%él?md ul e

desi gner Stein® clidi@giaphddhe thd @ipitglaudio chadiie semd. ODﬁmepietadh alidysdil werk maf t he
present a [ sible to

sel ect de%ggﬁﬁﬁgiucvumgwgﬁsmi%ﬁﬁgygasyﬁSﬁgﬁmngogéﬁagﬁﬁdr@%rgpthe types of
desi gn nodul es to be used based on the style, genre, and speed of the nusic
and additional descriptor tags that the user inputs. In an enbodi nent, a
user can select digital visual nmedia itens for enphasis and put themin key
nmonments of output video. In an enbodidnent, the processes herein have
primary responsibility to influence the duration of segnents based on the
tenpo of the digital audio nmedia itens.



[0098] 3.1 COVPOSER PROCESS [ 0099] Steps 222, 230 may be inplenmented in a
sof t ware Conposer process or unit within conposition design unit 110. In an
enbodi ment, the Conposer finds beats, neasures, and |arger structural
elements within a digital audio nedia itemfile to aid the process of
conbi ni ng design nodul es and digital audio nedia itens as performed by the
Director as described in the next section. The Conposer may use known

al gor i t hneonfnsise pegrammptirglloingding a rendeving faydtiny ojdlendsr and eroxidingihargenseasur es

and i dent hfcwgmpmttv@ga@dté@tgg@%r es, and provides data about neasures,
patterns, and wei %t%?d beat information to a Director g ocess (thither

descri bed®&He; N 30, the complefed wdiovisg! §eg iy oy drREmbd M, enbodi nent ,
exi sting tdupldedpadibyisdal Works ireson@yn bie sersed0g.or perform ng audio anal ysi s.

An _exarrpl ﬁ)]DMs]br afgtste $33 rEhee " FA@@JH"\QM%/# p'rgv B% %<§ l§en&%h’ﬂ§ter l(%plﬁo avai l abl e

online at t1abine cdm escri |on ers to the
at t ack or thheygiemrdan gr0®1fdc the glignecampuist wish a h%l@tpeéﬂcafé\ﬂéﬁ he aUdI@ﬁsuﬁbmib an

i nter-onsgteh Bt @ ﬁﬁlservé:ro R e?dbﬂ@m@ntt le R riREBMREM thé¥RetAB&LS otheti Ch are not
necessarily adj acent "Beats" neans onsets that fall on tenpo boundaries.

" Measur e" lrhmigyes desqribpbherdin gndysiorpgersRd fliveRy <A ATIORRESAS offing PEOCPHES S8n exanpl e
of a procegmst f an&iﬂdﬂ of ti ahd/Fb@ssirglpewaianadea dodsmpl iefpr tespdnkieeresl df @al Nng st eps:

[0102] 1. Flnd setstho a detection algarith such s a spectral flux
det ect i on™Arg &F sh‘r?]an?l’ﬁéo ecé?%ggﬁlggémé(ri%m gr?e“ﬁler?n rigg i reali ‘éff*r‘% i tude at
t he onset mqu&m&]ezver@csmpivteqf hdmvisuad watkris émlusalrcIfunﬁélmpMQ’roc{:s@imn?@r Re- adj ust

beat hypoihesese, tﬁéﬂaq&lﬁ{ﬁp%rmgouﬁ&qlsgonposer does not assune that

i nduced beat s corresg to the exact tine signature of the beats in the
song. | hattPRlt heStepet3 éb@@ab@&@swfoﬁ@ng Nher@oBPEspssing £aliisedior ) f act ual  song

légat S. UséagpR, deplahZe cdntainpfiRpSste MeinkaddbadiolituabRak $o PRcnManidreiny al ues, the
nposer

ouhl .hal th nb f beat . .
toref | ect ?‘ﬁa‘ﬁig’\%g '?‘R‘ﬁéﬁ“@ﬂ%@%’&f&“ﬁ%@ﬁ%’??ﬁ%@g %ﬁzﬁﬂ%‘%fﬁwo& EftREEi nt hegenr e
t ab! e m ggleiynshociatt@wBthi 66n-BirMnf wer, GouOtheyfeanuss may cbafpriQeZs@axB@Mla‘ or Techno
nusic, et §uudj ous%aﬁ Qgrmgﬂdlle&a@ké aqu)vﬂgatl w%ﬁ% lJy sxﬂdﬁ %I&Qlu OkuD range for

the genre of € nusic ve or I'e t e nunber of
beats to #aélmelemnmomotwemaﬁgmgﬁma@e range [ 0105] 4. Fi nd neasure

boundari e@ogu}d P, apRReds BF Rtkhicdily StedtidgN8dioViR1 ROUOEIE b @tle@RiBed.
The process herein has numerous benefits and distinguishing characteristics in comparison to
past approaches. The approach herein is not a guided editor, but rather takes much control
away from the user. Once digital visual media items and digital audio media items have been
uploaded, the approach herein uses artificial creativity to automatically create an audiovisual
work by analyzing the digital visual media items and digital audio media items. The
approach herein is not limited to determining a predominant recurring feature of a stored
audio recording for purposes of determining when to transition to a next image. Instead,
sophisticated design animation modules are used in conjunction with a rigorous analysis of
digital audio media’s structure so that the resulting audiovisual work is richer and more
sophisticated.
[0094]  The approach herein also can result in the completed audiovisual work having
simulated three-dimensional, layered effects by combining multiple design modules that have
been created in three-dimensional space. For example, the approach herein can cause the
completed audiovisual work to display multiple digital visual media items at once in a
particular frame, using a background layer, subject or featured layer, and foreground layer.
Further, the approach herein analyzes songs to determine genre and selects appropriate

modules to match the song based on the genre. The approach allows a user to input keywords
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clustering may be based upon an onset/energy footprint, which conprises a
pattern of the energy of the onsets throughout the nmeasure. [0106]5. Return
data for each neasure, conprising a neasure pattern identifier, if found,
for use in establishing nmeasure clusters; beats including tinmes and wei ght
based on a correlation of flux energy and anplitude; and a nornalized
average energy footprint value. Returned data naybeprovided i nanXM.fil e

t hat desceritips ® iaflsneghe sEABbHEMd mbdul@ misediatip kenpided aufliovisudl eorka Thong. [ 0107]

TABLE 1 - %ﬁhﬁ&%ﬁn@éﬁ@n&&%%aﬁg ?I’ i1 ggéggn%&gﬂg—nllegﬁgt} $1 4 in selecting an

<st art >0. start>"<en en asure patttern_id="1""wei ght ="
. 4031! > <ﬁ@6@ﬂﬂ?ﬁ§%ﬂ0w9£9" wei ght=".767" 7> <beat tine="1 . 250" weight="
301" /> <pesd tipdBimEn hoBOQ maye GRhd bytshéiics bheriB@ahe s B aderkid®”

CRUPSH I Tt K ST RGN T
<beat ti nempdsedd0rm woiigilat pr'(')peﬂ_Qtﬂﬁ'at iE}zssédﬂgat with znmzfici&la@dkﬁi‘gnm:ng hactas 431" 7>
e RIS AEN SR s A AR TR 220
wei ght =" . 8@ kppwotdsaaty defineastfe BigQlrivogdreghion-of completeq gudiovisual works.
[0096] In an embodiment, the present approach infers design module selecting, arranging
and layering decisions based on the received digital visual media items and digital audio
media items and all metadata obtained through the processes described herein, including
metadata obtained from the design modules. In one embodiment of the present approach, it is
possible for completed audiovisual works to be unique even when generated repeatedly using
the same input digital visual media items and digital audio media items. The present
approach supports creating a community of video effects module designers to create the
design modules.
[0097] In an embodiment of the present approach, the processes and systems herein are
responsible (o select design modules. In an embodiment, the approach infers the types of
design modules to be used based on the style, genre, and speed of the music and additional
descriptor tags that the user inputs. In an embodiment, a user can select digital visual media
items for emphasis and put them in key moments of output video. In an embodiment, the
processes herein have primary responsibility to influence the duration of segments based on
the tempo of the digital audio media items.
[0098] 3.1 COMPOSER PROCESS
[0099] Steps 222, 230 may be implemented in a software Composer process or unit
within composition design unit 110. In an embodiment, the Composer finds beats, measures,
and larger structural elements within a digital audio media item file to aid the process of
combining design modules and digital audio media items as performed by the Director as
described in the next section. The Composer may use known algorithms for detecting onsets,
identifying beats, determining measures and identifying patterns in measures, and provides
data about measures, patterns, and weighted beat information to a Director process (further
described herein) for use in selecting design modules. In an embodiment, existing third-party
libraries may be used for performing audio analysis. An example library is the “FASTLab
Music Analysis Kernel Library” available online at fastlabinc.com.
[0100] In this description, “onset” refers to the attack or beginning of a note or other

musical event. “IOI” means an inter-onset interval, comprising a time between two onsets,
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</ measure> <|l-could not ascertain neasure boundaries --> <neasure> <beat
time="6.110" weight=".237" |> <beat tine="6.540" wei ght=".236" 7> <beat
ti me="6.990" weight=".562" |> <beat tine="7.430" wei ght=".442" |> <beat
time="7.870" weight=".352" /> <beat tinme="8.310" weight=".325" 7> <beat
time="8.750" weight=".311" 7> <beat tinme="9.190" weight=".631" |> <beat
time="9.630" weight=".326" |> <beat tine="10.070" wei ght=".442" 7> <beat
ti me="10. 5RO apapiglecessarif3@facens ‘Boatst meansrensetd haggipon mb@mwddr'@sz" 7> <beat

tinme="11. %Q&suféefngﬂg Erep@?iz pi@mﬁ@%&cll'b%“nll 840" wei ght=".632" 7> <beat
time="12. 280" wei ght=" 7> <beat tinme="12. 720" weight=".632" 7> <beat

time="13. 4B1] m@@mﬁamﬁseﬂawe&swéa‘fdwm{efﬂ@1@%@08%11 ffpents theson | 5 <peat
time="14. Ghowingelept =" . 423" 7> <beat tinme="14.490" wei ght=".332" 7> <beat

time="14. > wej ght = asure> <measure ttler |d "2" wei ght ="
' 755n1>. <HAR 1 ol Tersd o 5 THEB Hains BT SRR o0
wei ght = gwthrﬁwnetb?eaﬂ thelawgageﬂ@n@ﬁmumd ghplittide 30t orvsﬁts.<beat t| rre:" 16. 690"

wei ght =". ?ﬁ 7>2 <bﬁ€&%%e§?u§ﬁ@&ééﬂl§l&@s%&ﬁ§rn_i d="2" wei ght =" .344"> <beat
time="17. 130 ght =" " 1> <beat tine="17.570" weight=".442" 7>

<beat ti ni204lg. oéoRe%Psg h@amypstbzses |15 2w pubgdingninghe Compagp dosaapigpyme 511" 7>
</ rrezﬁsur et?hdﬁﬁiﬁﬂ&iﬁegts p@e&ﬁ@a ) thélexad tinBiggittire of thd Behits™in Fa8@ly. tThigs, tHe8. 900"
wei ght-" 522 7> <be "19. 340" weight=" 499" 7> <beat tine="19.780"
el Ot a8 BB ek LS e g R 12 T8O
pattter n_genhne' VZl‘uew\Elbg‘hQ -pér-midutel Vatues bigaContiopee nia@ GoudBOr huled b humtiheb 32" 7> <beat

time= 27 8 1o MRLALEy o fihowl e IO AMmic RS, 24 ame0amE LA e bsg | > <DEA!
ti me="21. 690" vvek E;‘ wo QWIf 5 neasurgﬁ)einee{isurg@@% eatsminé V52 430"
wei ght =" t@b{]g'mlghj,mdxcate 80-160 BPM for Country music, 120-220 BPM for Techno music, etc. If

the supplied beats do not fall within the lookup range for the genre of the music, the
Composer may halve or double the number of beats to fall within the appropriate range.
[0105] 4. Find measure boundaries and patterns through clustering. The boundaries and
clustering may be based upon an onset/energy footprint, which comprises a pattern of the
energy of the onsets throughout the measure.

[0106] 5. Return data for each measure, comprising a measure pattern identifier, if
found, for use in establishing measure clusters; beats including times and weight based on a
correlation of flux energy and amplitude; and a normalized average energy footprint value.
Returned data may be provided in an XML file that describes a song. TABLE 1 is an
example XML file for a song.

[0107]  TABLE 1—EXAMPLE MUSIC XML FILE

<beat-track song_id="12345">
<start>0.810</start>
<end>30.31</end>
<measure patttern_id="1" weight=".403">
<beat time="0.810" weight=".767" />
<beat time="1.250" weight=".301" />
<beat time="1.690" weight=".432" />
<beat time="2.130" weight=".415" />
</measure>
<measure patttern_id="1" weight=".403">
<beat time="2.580" weight=".500" />
<beat time="3.020" weight=".502" />
<beat time="3.460" weight=".504" />
<beat time="3.900" weight=".431" />
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[other beat tinme and weight values omtted for brevity] <beat

ti me="131. 390" wei ght=".601" 7> </ measure> </ beat-track> [0108] Third
party software commercial libraries and |ibraries available through open
source software projects nay be used for steps 1 through 3 of the Conposer
as descri bed above. [0109] 3.2 DI RECTOR PROCESS [0110] Step 224 and step 226
may be inplenented in a software Director process in conposition design
unit 110. | n afi**&fPB6di ment, a Director process sel ects design nodul es,

assi gns di gitmaksuyé saEtemediA1] terBtt04tHe modul es, and arranges the design
nodul es to nusieehasad-upem thegret adat a>obtained in prior steps, and

i ncluding netadata ehfaineg.fromdihe.design nodules. In an enbodi ment, the
Director recei vef\)s a§ in %Zostyl e i nf@&m;tl on, conposition flow i nf or mat | on,

song data, and a"Consfiainte eac which is described in the next

secti on. [0111]%?%11 é“‘le HUPY 2P 148" Director in sel ecting design modul es
based on text/m¢asput>. The input text is used to sel ect appropriate design
nodul es based on matching keyword data associated with the design nodul e.

The input text_gan he specifihcally.nlovi.ded by the user or parsed from
netadata val ues extracted fromthe nedia items. Input text may conprise

styl e keywor ds "t ext overl ay data, etc. Metadata val ues extracted fromthe
media itens mayPetohiir e Histoyehrd’or> medi a captions parsed from within
the nedi a. Si gnivkitcaite=WobeS werohthe.43aput text are identified and mapped to
desi gn nodul e keymords- e 0dodk21Lorgposdstt gn fl ow i nputs nmay conpri se

user-specified Jbggcntc1,,fe|_c7at4g(pnwquhtkey44bm;ges for enphasis. Conposition flow
i nputs al so may conprise. §%quent| al %Epz pi ng of scenes of related nedia
r

items, and may B us8r-spec) fied or m ned through anal ysis using i mage

conmparison |i br%??teélmertﬁli@]"%ghtdat%f’| ﬁbut S may conprise neasure pattern
val ues and energyatf ooteptd.mEo" weight=".311"
<beat time="9.190" weight=".631" />

<beat time="9.630" weight=".326" />
<beat time="10.070" weight=".442" />
<beat time="10.520" weight=".332" />
<beat time="10.960" weight=".232" />
<beat time="11.400" weight=".677" />
<beat time="11.840" weight=".632" />
<beat time="12.280" weight=".653" />
<pbeat time="12.720" weight=".632" />
<beat time="13.160" weight=".556" />
<beat time="13.600" weight=".532" />
<beat time="14.050" weight=".423" />
<beat time="14.490" weight=".332" />
<beat time="14.930" weight=".422" />

</measure>

<measure patttern_id="2" weight=".755">
<beat time="15.370" weight=".422" />
<beat time="15.810" weight=".356" />
<beat time="16.250" weight=".344" />
<beat time="16.690" weight=".321" />

</measure>

<measure patttern_id="2" weight=".344">
<beat time="17.130" weight=".233" />
<beat time="17.570" weight=".442" />
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val ues based on the Conposer's nusic anal ysis process. Song data inputs

al so may conprise individual beat tinme val ues and wei ght val ues based on

t he Conposer's nusic anal ysis process. Song data inputs also may conprise
song start tinme values that are user supplied or automatically determ ned
by the initial beat weight threshold and neasure energy footprint val ues.
Song data inputs also ma nprise ke ey nmonments in a song, such as a strong
beat at the heaamﬁftﬁmﬁhg%ﬁ?% tWi'eh=a- ©6r r'éspondi ngl y hi gh energy footprint.

[ 0114] Medi a hel peaes ot -$ef "addieri=onAll" i‘Aaput s that add intelligence to the
process of asgiegfirag nedia itens to design nodul es. Media hel pers do not

af fect the prRcess &£t§§LQQLbnng@QLg®3ﬂQdu|eS, but add information for use

in assigning nmedia,itens, go(ge%lgpt m)éwl es. In an enbodi ment, nedia hel pers
i nclude focal polnt selecti I n msdl a itens that are inmages, focal

poi nt select|0n<vﬁfd%§@ﬁé§36 nﬁ?ﬁ% 28U ect of the i mage, which may be
user supplied ofmﬁhéPVTéH’G%Vngﬂﬁﬁﬁfdwl"é%ognition libraries. In video
medi a i tens, nedisat hekpers 2oayvconpriee" i/nf ormation identifying clips

wi thin the vLﬂ@g&ggdia itemthat are essential to include or subjects to
target. [0113] MNedia 1t r.aints, ki ,certain inherent characteristics
of the |nput§"}1gglsj m%9:§£ A Q 9 rItghéﬁ%hmces that the Director can nake.
An exanpl e of a“EHI*A"E oﬁ%??%lﬁ?gT "ihforfation indicating whether a
particul ar digi thelet viteardk! -Aedi eeietterhild”" i/n portrait orientation or

| andscape ori entshat aane='@1 36"l veigre-endodi/ment, the Director uses al

avai |l abl e netadak@tQh@;uﬂaSMbe@ﬂgﬁ;mu@@ted anal yzed, generated, retrieved,
and stored, including nmetadata obtained fromdesign nodules, to aid in

desi gn nDduIe se ectlng and arranging. In an enbodi nent, the Di rector uses
a weighted sel ection nmechani smfor determ ning design modul e- medi a pai rings
and for arrargiepget he design nodules to the song. Using a wei ghted

sel ecti on nechamesmtenabbessd-heibhv=ectsor /60 find t he best design nodul e
pairing given evenirhdi gBl iRPULadREG: {Nuan gRbadisEBtevithe Director
perfornms de5|gn<baﬁgume§§heg%LVWl usi hg,a design nodule tree, and performs a
desi gn nodul e wei ghting and prunl%g phase, a conposition structure phase, a
tree traversé@eﬁﬁﬁgé and final project creation and rendering, each of

whi ch is ndaetdésckt bed. [0117]1. Design nodule tree. In an enbodi nment,
design nodul es are stored in a digital binary tree based on orientation as
| andscape jPor %ggggntal

constr ai ng)%s a‘ff‘?@ Lﬁy Qﬁgg&%&nﬂéﬂﬁ]ﬁﬂ})ﬁﬂ&gﬂg 1&,&;@&%{?&% tEac esi gn nodul e
is attac h@am?éofavalr@awem mgsHe usdefar %wﬂégﬁtghémﬁ@eﬁ@mpﬁ%r Bideerbsk i on of the

I mages InﬂbQﬁ design nodul e. Thus, all design nodules that fit a certain

i mage or| t|o I d in the sane | eaf. Design nodules that are
not const %%écﬂgﬁlg{(? ation are |linked to both branches. [0118] 2.
Desi gn rmmll(E} weStcgmzmagj apd2p map begnpidnsesed in asofiware Miedbmneatess ibef ore t he
Director ar s..t.h g Y, i 23| dule tree,

a vl ght | Areaag oebiBuiEI0R JRRshaRets DIEKFROLAPQGR R AR

assi gned 48®g@$echgwghwmlcm¢de@tebm@@e onddésoandrnerenses Ge desigaanddples @mpsicst y| e

keyword, 3@06of thdteBlidtf Sbtaididn pAd:! s@ﬁs aﬂélnaﬁa{ngrﬁawataloagm@@ﬁbxgrmermduI e
weight is less than a specified threshold, then the de5|8n nmodul e i s pruned

fromthe feig mo@llﬁel"‘\ﬁ“%‘b"qﬂﬁémv%‘? gteloy Fepixes aar"@uﬁ%fdn@m ¥8 tree traversal
to bias saﬁ@em@mwmﬁﬁﬁat@ﬂ sBmCdksnd nldien condu@its, asah oeshidhietdestreiz@i N const ant
for the duratlon q creating a particular audiovisual work. D fferent
audi ovi sUBIMEFRENM | of ten have different wei ght val ues. [0119]1In an
enbodi neni01114t y|Sylevapghassinghé Birgetay cesetdhgalssigronddmes based bn @esimgh nodul es are
tagged w KBRR | af.es a

wei ghti ng o§%¥kgjg§§?&h£%aéﬁ%&h gﬁgsﬁ%n th %@&”gyﬂgﬁﬁﬁﬂéﬁﬁkggV?%y bet ween
each desiyrPcitsduoria e d@@sltmpfblﬂeo rdie HRyt PHeapseIReioplit RaVidih iy dhquigers.  Any
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arls n of fext val ues i ntent, usage
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are wei ghted based on past usage statistics stored in the database 104.
[0121] I n an enbodi nent, rating weighting is processed as follows. Each

desi gn nodul e has an associated rating value. Ratings are any other form of
wei ghting that design nodul e maintainers or authors want to apply or that
are contributed through user feedback. For exanple, a high rating may
indicate a skillfully executed design nodule, a crowd-pl easing design

nodul e, etomprifeddBR]g8nre Compidiscdpiion pabedfochuwihipthasedial Rigaificetrbods iment , t he
Director gi i.fles. t SR conposition of nedia
itens int%égﬁ%—%%%?f%%@ﬁﬁéﬁ%’%@%eﬁ%{ggr oup g‘g%%ga( ies. Tree traversal is
t hen execii®Bd orfoawesitianflpvsiaputy By ©MPEEaRe-sPSiflpd ddeatifighen ¢fkey conpared to

t he |dentihfak@%@ﬁi?ﬁds@ﬂ@oinﬁosﬁtf&ﬂ £l Ghfuidlals widly GorREE Seqhdn@Rurouid ot he Di rect or
attenpts to correl gte scene bouni}arl es t&, ged(iea |te£1h rou&a oundaries. For
exanpl e, S HFCRKA media dept andmaybepsgrapectid PLLgrRine L hEueh MRS and has t he
fol | ow ngusigdihagorampdiisomithaarices: [ 0123]1 4 neasures | 2 neasures | 4

measur es 12 MFI\@ .ed i mage
CONMpPosi ti[ob#s?s %}}Qo 109\L/[st§,)&i%agoﬁ}rsﬁ’lﬁ%hqﬁ¢‘a%ﬂ£ %ﬂ%{ncvg{ag%angggﬁr%gggt%ﬁ port ?ai t
ori ent at i @heabpged'qn'thd Geiesirs $nuais analysipeprocass| Sprtsletgdepugralsemagcompriseand i n

whi ch t hen¥@hhd 6ak iR valcl @hPFdis: vhiRivaRl 88 1R U(Kﬁgi)s%r’l‘ nede sHaBMP boundary:
[0126] PPLPLLPPP | LPLLLPP | LLPLLPLP | LLPLPPPPLPPL [0127]97812 [0128] The
Di rect or RPHeEnmpPRE €8 IPputerlsgmay KempRsgis e stag imyrvalyps ‘gﬁ&%d’é‘?risé@l'ﬁﬁ}?rh the scene
boundar i estonfaGéallgXeaemligd by diengtifbea weighghlgokil ago metshrgentrpefobipriect or  m ght
Scene 3 e pore Qi Reds ARy SRRty FlRRE HEoe B MBS, Pber s
on gr oupshehea@of @peagyred with a gerebspovdiogly highendrgyafpetpdntl to nmap to the nunber of
beat's spqgifg) ed NaYid e AmARL ARG TS Gt S6] iBCheORe «] BIAIe] oft he Di rector
is only pr QVI_ded‘ W th %r oup boundaries, it will rin the tree traversal

assigning media items to design modules. Media helpers do not affect the process of

selecting design modules, but add information for use in assigning media items to design

modules. In an embodiment, media helpers include focal point selection values. In media

items that are images, focal point selection values may comprise a subject of the image,

which may be user supplied or analyzed using facial recognition libraries. In video media

items, media helpers may comprise information identifying clips within the video media item

that are essential to include or subjects to target.

[0115] Media constraints comprise certain inherent characteristics of the input media that

will limit the choices that the Director can make. An example of a media constraint is

information indicating whether a particular digital visual media item is in portrait orientation

or landscape orientation.

[0116] In an embodiment, the Director uses all available metadata that has been

extracted, analyzed, generated, retrieved, and stored, including metadata obtained from

design modules, to aid in design module selecting and arranging. In an embodiment, the

Director uses a weighted selection mechanism for determining design module-media pairings

and for arranging the design modules to the song. Using a weighted selection mechanism

enables the Director to find the best design module pairing given even minimal input data. In

an embodiment, the Director performs design module selection using a design module tree,

and performs a design module weighting and pruning phase, a composition structure phase, a

tree traversal phase, and final project creation and rendering, each of which is now described.

[0117] 1. Design module tree. In an embodiment, design modules are stored in a digital

binary tree based on orientation as landscape or portrait, because orientation is the most
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on each of the sub-sections, ignoring any beat correlation. If the D rector
is only provided with nusic sections, however, the Director runs tree
traversal on the entire image conposition and will force design nodul e
boundaries to fall at nusic section boundaries. [0130]4. Tree traversal.
The design nodule tree is successively traversed to arrive at a design
nodul e arrangenent that enconpasses the entire inage orientation

conposi t i bmdankniabeenstray er Batings ediditensip aidesigh radduler Lechclesigespdpte ivodul e

deci si on Qashdee NPt ehe trI@@orfe@ﬁH!hB Rfthd &R fratidnd¥ Ble $Rhoe IRMRORSsi@n NON- | | near
arrangenent of design nodul es. 1%1 Before each traversal, valid design

nodul es aPf8dyigehs- @%F‘&ﬁ‘d%@ﬂlef)?li‘a‘tfﬁé C?’&‘fh‘i‘ﬂ‘iﬁ%‘ﬁ“"i“%‘{j‘ew‘arb? grorradipie . For
exanpl e, kdmetitye Deifiniidogs Phcka®t asnstrdined bl eitHeOdr cniatitrgare hikled glbodt | on:

[0132] LPL%PLIhI A, PPPLPLLPI. [0133]Then all of the follow ng | eaves woul d be
valid: L, PI" LPLL,... [0134] Each one of these | eaves may have any
nunber of [()déiﬂl gn2 @MW@EQ@éﬁh&ng@dwmgipﬁasc ehah copodihentbetppathé t y as

appropri abﬁe&&rarrﬁr@%s ﬂh@ﬁalgﬂ Wulb@%&v&&h@iﬁfe aéskg%dam@mfa@ 'atwle%ﬂun gsor e
choosing a design nodule,” a temporary weig g?fls cal cul ated for each of

the val i disdds @‘h‘hﬁ%ﬁﬂ“@%‘“w?h\@hlf’lé%%‘ﬁ%\%r?/ aw&lﬁ*ﬁ? ignimodplesased it f act or s
parti cul aC]()‘I(,ﬁ(,sE hﬁhrl@é RSEeRL stﬁ@sayw)ﬁmungb dedtiStids JARE €xti6 QNP BB tdulihg dbaged on both

desi gn nodu dy .sel ect ur e seguenc actors

ol ode omar ey pn SR R S Pea B wat b B G R AR hcom ng key
nmonent s i meemﬁkhtecwm@rthelw@e‘sﬂues Eueh%]dmwtaﬂ@mevqrsat tlocbsts eflectibr daidygnsel ect ed
desi gn mogdyhgs. WwQ?t‘&éﬁ& B3 rEBdih ant-F(l)}Qhe[auEa‘?iBﬁ of créEEXg é"ﬁi design

nodul es | ower he same nunber tos as |atel y

pr ecedi ngaltﬂl@yisgeﬁ vigekd Jhiferent gudigyisualoyasks Vﬂﬁyfwagﬁélffarésﬁwhﬁﬁatwes | ower that

use the s@IBINUNRGS efbodRhE}, @Qlea&lg'@luh@irsgﬁ)c&b@m@fcll@tvstﬂﬂ‘d@lg’h@lﬂﬁwe§e| ected
ules | ower. that are in

ORI i PRl S Y M B e

itens anddedngg ifodble based on thedkgeeeiof emﬁamﬁyetbeenmmcﬂeaga haduledwdescripairs key event s

in a conpgsi &l i h sual. L&l digital audio
media it eé}r@ he aﬁgv e[ﬁ%rt%aét}?}ger 1'11@;3{. e’é€n %19;{ ete 1§1H§ %W rgtk g,aak&g&?%g@ t he event.
For |nage%mﬂf!fhled<{lrfrnéf@ti@¥is aqttlierﬁ{pqlg)epmpgwre@ftte)@é@p@n nmodul es to force the key

i mge to gﬂ@id] ' ”ffpéﬂ'eﬁﬁ)gdlh’lexﬁfﬂs %ﬁﬁg‘ 19 Brob@ Al 28 rIPewE AN YesighHodhbsi ¢, the
Director favors a desig at consunes the correct nunber of beat s,

so that t#HeYAEXed brsed ‘@‘rf’“ﬂ’b‘é“l&fi étdtb‘é‘&i fredip the d@basqiifent beat. For both key
i mages an@i2mnerthan efibv@inhint, eging veightitQiSpro@sded as folelul. &acH dsigh mgdw with a

PrID?rQ n?ec al%/aﬁ far{1jl gs}qgcx%ed%’nlgnéi % ; atggsszirganyr(r)ﬁ) }orm o vb/eal;[;htmg il de(s)lrg]n Enb)gulkey | mage or
maintainers or authors want to apply or that are contributed through user feedback. For
cxample, a high rating may indicate a skillfully executed design module, a crowd-pleasing
design module, etc.

[0122] 3. Composition structure phase. In an embodiment, the Director simplifies tree
traversal by segmenting a composition of media items into sub-sections based on media
group boundaries. Tree traversal is then executed on each sub-section or scene. Sub-sections
are compared to the identified sections in the digital audio media items, and the Director
attempts to correlate scene boundaries to media item group boundaries. For example, assume
that a song has a verse-chorus-verse structure and has the following sectional boundaries:
[0123] | 4 measures | 2 measures | 4 measures |

[0124] M1 M2 M3

[0125] Assume further that the supplied image composition is as follows, in which “P”

indicates an image in portrait orientation and “L” indicates an image in landscape orientation,

and in which the vertical bar character indicates a media item group boundary:
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[0137] A final design nodul e decision is made by nmultiplying the tenporary
desi gn nodul e wei ghting by the gl obal design nodule weighting and finally
sel ected by a random nunber biased by the weightings. [0138]5. Final

project creation and rendering. After tree traversal, in an enbodi nent, the
Di rector passeés instructions about the project, including each design
nodule with its associated imges and in/out tinme points to a conposition
assenbl y [leessl’PLlﬂLImP@’JléBLthHyl 1L ILLyeaPPIPER XML file that identifies
desi gn yses, inmmges, ang time pgi nts. TABLE 2 is an exanple XM proj ect
descri ptor file. [0139] TABLE 2- EXAMPLE PROJECT DESCRI PTOR <pr oj ect

i d=" 1234591283 ¢r Tihg Dirggpragempie(plingprihe gredigjtpre group boundasiss, yith fesqepg 4

cont ent - tyspRmné Fopdample, winghh aveZding4lgorithm, the Director might determine that
groups 1 and 2 should be matched to musical section M1, scene 3 with M2, and scene 4 with
M3. The Director then runs tree traversal on groups 1, 2, 3, and 4, and forces the traversal to
map to the number of beats specified by the corresponding music selection.
[0129] If the Director is only provided with group boundaries, it will run the tree traversal
on each of the sub-sections, ignoring any beat correlation. If the Director is only provided
with music sections, however, the Director runs tree traversal on the entire image
composition and will force design module boundaries to fall at music section boundaries.
[0130] 4. Tree traversal. The design module tree is successively traversed to arrive at a
design module arrangement that encompasses the entire image orientation composition. A
new traversal will be started after each design module decision has been made. The result of
tree traversal may be a non-linear arrangement of design modules.
[0131] Before each traversal, valid design modules are identified based on the remaining
image orientations. For example, if the remaining photos are in the following configuration:
[0132] LPLLPLLLLPPPLPLLPL
[0133] Then all of the following leaves would be valid: L, LP, LPL, LPLL, ...
[0134] Each one of these leaves may have any number of design modules associated with
it, each of which quality as appropriate for the remaining image orientation composition.
Before choosing a design module, a temporary weighting is calculated for each of the valid
design modules. The temporary weighting is based on factors particular to the present
position in the image composition, based on both design modules already selected and future
sequences. Example factors include characteristics of already selected design modules,
forthcoming key moments in music, or images. .
[0135] Characteristics of already selected design modules may be used as follows. The
Director may weight design modules lower that use the same number of photos as the
immediately preceding design module. The Director may weight design modules lower that
use the same number of photos as a large number of the already-selected design modules.
The Director may weight design modules lower that are in the same family.
[0136] Forthcoming key moments in digital visual media items and digital audio media
items may be used as follows. For key events in a composition, either in the digital visual
media items or digital audio media items, the Director attempts to set a soft break before the
event. For images, the Director attempts to select design modules to force the key image to

fall immediately after a design module boundary. For music, the Director favors a design
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end="45. 33" /> <song id="6789" content-type="audi o/ wav" start="23.34"
end="45. 33" /> <desi gn nodul e i d="DT00001" tweak="L" <tine_remap

start="0.810" end="2.580" beat count="4" |> <inmge fil enane="1M30001.

/>

module that consumes the correct number of beats, so that the next design module begins at a
key moment beat. For both key images and moments, the Director favors design modules
leading up with a high decay factor, and favors design modules that occur on the key image
or moment with a high attack value.

[0137] A final design module decision is made by multiplying the temporary design
module weighting by the global design module weighting and finally selected by a random
number biased by the weightings.

[0138] 5. Final project creation and rendering. After tree traversal, in an embodiment,
the Director passes instructions about the project, including each design module with its
associated images and in/out time points to a composition assembly process. A project may
be described in an XML file that identifies design modules, images, and time points. TABLE
2 is an example XML project descriptor file.

[0139] TABLE 2—EXAMPLE PROJECT DESCRIPTOR FILE
<project id="12345" user_id="10000" key="ABC123">

<song id="1234" content-type="audio/mp3" start="23.34" end="45.33" />
<song 1d="6789" content-type="audio/wav" start="23.34" end="45.33" />
<design module id="DT00001" tweak="L">
<time_remap start="0.810" end="2.580" beat_count="4" />
<image filename="IMG0OOl.jpg" />
</design module>
<design module id="DT00002" tweak="LLLL">
<time_remap start="2.580" end="6.110" beat_count="8" />
<image filename="IMG0002.jpg" />
<image filename="IMG0003.jpg" />
<image filename="IMG0004.ijpg" />
<image filename="IMG000S5.jpg" />
</design module>
<design module id="DT00003" tweak="LLL">
<time_remap start="6.110" end="7.870" beat_count="4" />
<image filename="IMG0006.jpg" />
<image filename="IMGOO007.jpg" />
<image filename="IMG0008.jpg" />
</design module>
<design module id="DT00004" tweak="LLLL">
<time_remap start="7.870" end="11.400" beat_count="8" />
<image filename="IMG0009.jpg" />
<image filename="IMG0010.jpg" />
<image filename="IMGOOll.jpg" />
<image filename="IMG001l2.jpg" />

</design module>
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</ desi gn nodul e> <desi gn nodul e i d="DT00002" tweak="LLLL" <tinme remap
start="2.580" end="6.110" beat count="8" /> <image fil enane="1M3002. | pg"

| > <i mage fil enanme="1M3003.|pg" /> <image fil ename="1M30004. | pg" |> <i mage
filename="1M3X005. | pg" |> </design nodul e> <desi gn nodul e i d="DT00003"
tweak="LLL" <tine_remap start="6.110" end="7.870" beat_count="4" 7> <i mage
filename="1MX006.|pg" |> <image fil ename="1M0D007.jpg" 7> <i mage

fil ename=" ki0008oqupg idt »roceplesvgh="AdEiPFe> <desi gn nodul e i d="Dro0o004"

t weak=" LI LL"<t<hd_p@map edtapr=stiantc=" nd870" 1e@ndsead ko684 "beat _count =" 8" />

i mage fil enangz.l MAROA9-4:R&014 3psd pRge fil enane="1 M0010. j pg" | > <i nage
filename="1 Ivmoj'1fjlexga:'mel">IMG<(J0[}?.%gg'f i/l enanme="1M3012. j pg" |> </design nodul e>

<image
<image filename="IMGO0015.jpg" />
<image filename="IMG0016.jpg" />
</design module>
<design module id="DT00006" tweak="AAAA" layer_index="1">
<time_remap start="7.870" end="13.160" beat_count="4" />
<image filename="IMG0013.jpg" />
<image filename="IMG0014.jpg" />
<image filename="IMGO001l5.jpg" />
<image filename="IMG001l6.jpg" />
</design module>

</project>

[0140] 3.3 EDITOR PROCESS

[0141] In an embodiment, the composition assembly unit120 is implemented as an Editor
process. The Editor process executes the Director process’s instructions to assemble an
audiovisual composition. The Editor process receives as input the Director process’s
arranging instructions, and according to these instructions prepares the modules, creates the
composition consisting of modules and the audio, and causes the master composition to be
rendered. The Director process’s instructions may be received in the form of an XML file or
direct commands. The Editor process comprises logic to aid in the execution of the Director
process’s instructions, but in an embodiment, the Editor process performs few or no creative
decisions itself.

[0142]  In an embodiment, the Editor process implements the following steps.

[0143] 1. Module Preparation. Each of the modules is created in a specific third-party
application program. Example application programs that can be used to create design
modules include animation programs such as Blender, Maya, Adobe After Effects, or a
proprietary system. In an embodiment, the Editor process comprises data specifying how to
execute the following steps for the program type with which a design module was created. In
various embodiments, the Editor process comprises methods for remotely controlling the
originating program or libraries calls for directly manipulating the native file structure of the
program.

[0144] For each design module, the Editor process replaces each media placeholder with
imported media. The Editor process modifies the imported media based on specifications

received from the Director. Such specifications may indicate that media should be cropped,
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<desi gn nodul e i d="DT00005" tweak="AAAA" <time_remap start="11.400"

end="13. 160" beat count="4" |> <image fil enane="1M3013. | pg" 7> <i mage

filenane=
filenane=
t weak="AAAA" | ayer i ndex="1" <tinme_remap start="7.870" end="13. 160"

"I M30014. j pg" | > <image fil enane="1M30015. | pg" /> <i mage

"1 M30016. j pg" | > </design nodul e> <desi gn nodul e i d="DT00006"

heat _count="4" 1> <image filename="1MX0013.jpg" /> <inmage
til enane—resxm@oem-4ﬂ}eﬁ‘gﬁton pocessrippgacnidens dhearmdatey. MEg@Iglitpyegnnof direeflyrage

fil ename=p
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[0147] In an embodiment, the Editor process can receive a stream of input from the
Director to create near real-time output. For example, the Director can receive smaller
batches of input media and instructions and create an audiovisual composition stream. Thus,
the process of rendering as described herein does not have to involve file creation; instead,
rendering can comprise writing to a stream output. Such an approach could be used, for
example, in automatic audiovisual creations at live events, to generate screensavers, etc.
[0148]  In an embodiment, the Editor process may comprise a library that the Director
process calls to create the final rendered video. Thus, the Editor process need not comprise to
be a separate process and need not be hosted on a separate machine.

[0149] 3.4 ONLINE SERVICE IMPLEMENTATION

[0150] In one embodiment, the system and processes described herein can be
implemented as a consumer-oriented web service that automatically creates professional-
quality videos from digital visual media items. In an embodiment, digital visual media items
can be retrieved from any of several online digital photo sources. Examples include Flickr,
KodakGallery, Snapfish, Shutterfly, SmugMug, Photobucket, etc. Alternatively, digital
visual media items can be uploaded from the user’s computer or obtained from an Internet
site. For example, digital visual media items may be received from the results of a search
using a search engine, images found otherwise on the Internet using browsing, a web address,
or uploaded from a photo sharing site. A digital audio media item can comprise a song that is
uploaded from the user’s computer or downloaded from an online site associated with the
provider of the production system 106 or delivered using front-end server 102.

[0151] In an embodiment, audiovisual works created using the processes herein are not
slideshows, but dynamic, music-driven, and powerfully choreographed. The audiovisual
works appear to be custom-made by professional editors. In an embodiment, no two works

are the same, even if created from the same set of digital visual media items.
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application program Exanple application prograns that can be used to
create design nodul es include ani mati on prograns such as Bl ender, Mya,
Adobe After Effects, or a proprietary system In an enbodi nent, the Editor
process conprises data specifying how to execute the follow ng steps for
the programtype with which a design nodule was created. In various

enbodi nents, the Editor process conprises nethods for renotely controlling
the ori gllﬁbi&] ng Ipeogrtedingat, b pisr sich assandadividuaf gcligpt ?@H{“Feyl‘t)ﬁasﬁf}‘}ﬁﬁb’ati ng the

native fideRerilspHEibdABe Bded ihBe RIIRGTsEMwol) diftd] IpliadePEdin de Séegd c(b”m;dkﬂre t he
Edi t or ocess replaces each md'qac@@l acehol der wit 5 ’ nedi a. The
R

Edi t or pr%é@@’é‘o‘ﬁlﬁ&r‘?‘?’éé‘“ﬁﬁ@h‘f%@? o518 S 2486 ARs recei ved
fromthe dnpﬂe@(cbxﬁ“rgurc&mhc@\melpioﬁdedaltgltalnssumlm}edlandmsaAesdrIa@tctsrmdjmpas houl d be

cropped, o &?s%lec ;ﬁotosf E&a%tgg o é)%?ﬁﬁauwm arss%raaég ﬁleg%ﬂo% dul es. If the

Editor ca I rec mani ori |nat|n or t e structure
of the prh@grttatnisshsplmde@mefsqrfpee display.cHf- 6}:lwtwpala|ssfew AR e nodul e with

an al pha ghannalie Ry dgidIRlsYal hﬁ&h%@ﬁﬂ@%@r@anﬂh@ﬁ%@ér%&ﬁo@@wﬂhﬁ@neand forcing
the programto render each nodule to a seg te file. [0145]2. Conposition

Gener at i d??xo’i"f?@ol'é’o"r?l@?obdrsﬁlﬁ‘é’é‘%tqel?fi?ﬂ”ta%daala @ata into a conposition,
i nports note3 es HI(Btnllﬁdﬂetecs)mmskiisplé);ﬂ«,onﬁg\dedtﬁqiefhmesmé\h@ digipbvised modul es or

audi o based. o eC|f|c tions_ r celved f exanpl e, the
speci fi carflldéalem VANl ca‘f’tsgvfcﬁa e I@dl lgcipaﬁs n {%H{e e“%rregrthe grﬁirne nodul es to
t he beat seivirermger @ﬁsetrhmeamblrd@womfme] %COUR@Q@@?OI@QWO\SM #f@ﬁhenT%e‘Em t or

process %ggg%rﬁheasglg&ga@eml output fromthe conposition of design
nodul es. I n an enbodi ment, the Editor passes the conpl eted conposition to

an appropPiSle rldpdst ﬁ‘é’h@l"ﬁ%’s f sneitle uwserhip dicrsabon Of[“(flal’le}"ﬂ‘?f’aéwo mbodi ment ,

the Editom oﬂé SRRIEnCHEA the IRARN av@l o elih rue@.n@ @ioaﬂdﬂ[ﬁft&m the ager’s Benplvtel. €EIGOT t O
create ne real -ti me lcauglom n.receive snaller

bat ches ¢ 1}’%[9? %ngsglﬁ%lcqnﬁg‘frfc{f(‘?t“fcfi&g 2 3k 1%W(ggf%aan Qe Dl
conposi t i e sstensbyplay Thus, gendmequtecmssseocbf theeqildn;rcpmgutasloﬂag@gatda@d her ei n does
not have 0 J}wlé\f?esfgkak gregtrofeatoh%ch St fcsr@q%és@lgm M hQENLSe witing

to a stream out an a roac exanpl e,
aut onat i car%ﬂlléﬂlwa il SC@P‘@@%@HI% s”lhatlser Ff\ﬁéelé‘v EnEOW icon gdpaadrigl e@‘E“rr%‘ensaver s,

etc. [014§h |s6hga£hn%5{&<9@ls B the Hi@ﬁaﬁ@'cﬁ&é ul@J ROHTRITY: PSR Bifisktol | brary t hat
the Director process ca s to cr eaﬁt etw;w a,lf render ed ewdldse Thus, the
Edi t or presREs anadpvisea! woprsing 41 splgcigsesong: sﬂég lpralss g §geg éﬁg‘y need not be
host ed orcoafigegas fbkﬁvdﬁiﬂiplda&d digdadflioInedia@dlnl Nbe SERMh Glowisé/BLEEMENTATI ON
[0150] I'n S%Qmﬁe%qb SRk e chent gon?ﬂ{fer &0 %ﬂgelgct Qﬁiﬁae&ﬁdlg kb ﬁtprg (Pilem? Ehgw! n can be

location, then upload the digital audio media item. Alternatively, the client computer 100

may receive a list or set of digital audio media items from the front-end server 102 and

display information about the digital audio media items. One or more of the displayed digital

audio media items may be featured items and the user may select one of the displayed items

for use.

[0155]  The user then requests the service to create the audiovisual work. For example, a

Finalize function may be selected in the graphical user interface. Other data parameters may

be entered and stored in association with the completed audiovisual work. FIG. 8 illustrates a

screen display configured to receive data parameters relating to creating an audiovisual work.

Example parameters include a title for the completed audiovisual work, a description, a style,

and a start point within the previously selected song.

[0156] In an embodiment, the user then can either wait for the final audiovisual work to

be finished and displayed on the screen, or request the service to email a link for the final

audiovisual work. In an embodiment, when the user waits, the service can display one or
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i npl enented as a consuner-oriented web service that automatically creates
professional -quality videos fromdigital visual nedia itens. In an

enbodi ment, digital visual nedia itens can be retrieved fromany of severa
online digital photo sources. Exanples include Flickr, KodakGallery,
Snapfish, Shutterfly, SmugMig, Photobucket, etc. Alternatively, digital
visual nedia itens can be uploaded fromthe user's conputer or obtained
from an | HEErYidep adyeftisemgngythad pig pifered (githyivses cemg‘ﬂe]dumg‘g%refl@eeﬁg may be

recei ved prooss.tlnan basddiddne, afe @eri@tﬁé’eﬁ:bt thSVilkd dav@@aﬁlsﬂis ®RgwBRem.IARges found

otherwise on the Internet u ddress,., or. up| oaded from a
phot o shaPTRSITa: e v gt B 0 6 Tl etivadnt bt SEeteSRg t hat 1
upl oaded fegowredlethe systendforctberpgt.er or downl oaded from an online site

associ at eghyut h fhhg eIBB&iYIth?Vt?eOsfervEc]Q roWde%n{%tthoﬁ%@&@ k@@ua%ogﬁ%} ver ed

using front-end server I OVI sSu wor ks
creat ed udrnsgifieheeriad el e af tige ay §e ussql fraeeﬁwmueafo ¥yaHi c,

nusi c-dri meamboamsimpmeeérfuué ﬂ)fMVlﬁé}QﬁrﬁQﬂJfaQﬂ{é%dmpl&@@a@uﬂlsﬁédMﬁ)bl&b oifes ks appear to
be customlga .db%/.'g 3 essmqr;&al ﬂgtors | n._.an. enbodi nge({)‘ ‘{‘]%\ wo wor ks are
the same, “BP&NIPE i€ JAAREPHGRTE i SeXive Prowidersfso giofs individpplcligliel nedi a i t ens.
[0152] In mmdembcdmumhqtﬁameas wliahedder aspediffidipeticiugiimet Sotinghe conput er 100
starts by Selaathdm RORLAS RuB ErdRE el I8 RUAIRULEH A DGK , €1 ther

upl oaded romt user’'s conputer or roma user-aut henti cated
onl i ne phetign sﬂkﬁﬁeegeveemereplme@e 1gusiq tha§ gap a%geraove@f werideg pispresyadd onf i gur ed
to recei veewntigaded. di gi tal VI sual nedia itens. A user selects an Upl oad
opti on, el ec hot os Kt op.C ut er |location and associ ates
Che phot Bigic, 0 DB RS AGOR Bpr 3 TRt NP e 8
illustrat pdsy scmeemlsdlbmpkaiygmmmﬁalt Justacks b corthpused k@yent WOrup@veltlctidngi t al  vi sual

nedia ite r. er t 0 he.b renove
a photo b%e%@%ﬁﬁm{lwn&% %y(';b céngl cnlffed[ Qfmgﬁtgrsyafr\é\?é(g’f@ﬁﬁs a}fusogﬁzust rates a
screen di spsithey cagndniqgtivnadechanigpefontammunicaiieainfogmationi and h prpressPOhredi a it ens
froman OquE@wﬁﬁB%' 96@forﬁb%es%gfnf%){uo%ek%ﬁbut%yét&ﬁ’@od aﬁ&ﬁﬁc’iﬁf&&éﬁ&nt he online
servi ce, er a usemane and password for an aCcount at that online

servi ce, BAEOW ARG SyBEp p PO HGED Ferprh RAM s obet dvganais sigragedevico1 54] The user
t hen ﬁgogaﬁﬁe@wﬂﬂﬁlgﬂtﬁr S@ind $if6kniatiort Amg i ireRibhb b@éxebm@id@ﬁcesébmﬁ work. In
one enbo o nmediaitemis ed fromthe user's
comput o Mgty sl maf be BaThR o8 EntarFl b Bl P B Pt o ve® o

sel ect i oninfsrmdiogidtudng eaemiiion ofgubtractionetmbe exEogedinr reamssdr ¥)3| &ympaer be gener at ed
after theg I song files
that are Sy ooy lurhebinidsellaf GIPHLRLy FAMBIOOT AT, LA e 210 111 6
are di spl @yelad forpus Y& feryiaiag S@il%lpfoél?amlrﬁ’ei ingmetiong for peacessar 9%8h Arrow i con to
hear a brghgeaieies Plo, Rfh & asf@dggeucvdasua oPSPRAUIsR, i§ PRGidédantiBeupilasPbRy tO cause
it to be é@l oaded, ngr can s% ect Finish to generate an audiovi sual work

usi ng t heedpatyiagi tlonlFaln Instucfipis st rat es a screen display configured to
recei ve ajo1aop! oa(dm¢utérgdsveml9oauﬂybemaﬁllmavmbmosztedxmmmanch@wse to a
speci fi ed hggartal be th fo(flcl's ent.. 9 u;{tleoatola(l)((:)langrgerl egl: e}ltge |taI audi o
media itemile at hé{t ocaH)o)ﬁ,gfl enuload”fpﬁ dsel‘t} al*&audic media item
Al t er nat i %l lycmmmalphamemrw@mmrémys;ueOOWW to bus QDY for aommmcabng set of digital

audi o WEdlhﬁ)nhét%Hﬁn(f Jo%ah@@elécﬁ&ﬂtto ﬁx{)aa%%?‘)(we Anb@ér tﬁ%f dies Qllpétydeh@é grmation
about the digital audio nedia it One or nore of the displayed digital

audi 0 nediUsoT $oBHR! Hensudhes £ &Utfy %%fkpet“eﬁiélu%tﬁ’d“ﬁ’?éd%%?n k#yfo5el ect one of the

di spl ayECtohinﬁllﬁﬁdtfrigrdlr&&@n ilf@ifadnlhe c(blﬁrﬁindtsbl@éhoﬁﬁq@ﬁ)ﬁ&ﬁm@b@drﬁﬁbl\/l ce to create
t he audi ovi Sl.h’i wor k. For tex%[rgae za(}l;i nal i 'IimCth be selected in

t he graph‘iogé(l’ REEFO] MOWEPPACR dSBRR 812 dhisAnnys evf‘?ﬁ 218 %V LIgHFLYed and
stored i nfradsooi tab iagm, adirsthaxisiteg. commd edeechdawid (g Y ubdt aumskhe delvice 18

illustrat §01 ﬁﬁ et fhisR! ay conflgured to receive data paraneters relating
to creati owsual wor k paraneters include a title for the
conpl et edogﬁldjl ovThé H’é(PntW@FSIéela‘&d Eﬂ’é@fblFSPgF Oﬁmmeasygtﬁvl%o fox pgorgatisellyr t  poi nt

Wi t hi n t h@eaRhEMIdRNEA wo ks € AL@FI S One dntbbaichibra iSRRG MRMaticdilje user then
can either wait for the final audiovisual work to be finished and di spl ayed
on the screen, or request the service to email a link for the final

audi ovi sual work. In an enbodi ment, when the user waits, the service can

di spl ay one or
play 28



nore video advertisenents that are buffered to the user's conputer during
the rendering process. In an enbodi nent, the user can select the video
advertisenments to view them In an enbodinent, the service emails a link to
the final audiovisual work to an email address that is registered in the
system for the user. [0157]1n an enbodi nent, the service provider hosts the
conpl eted audi ovi sual work for a specified period of tine. Any period of
time my detivsedioviseivarkk eprevided bie sonpmtey exsresn 90D in gspoasetiontosrsior Y04 he servi ce
provi der &%uhgﬁé&%gmkg%e(ﬁ]@m SR oAHSH: NinsHaks BRAiKed if ninhEdm ncgﬁbaane vi deo

sites. In an enbodi nent, the service provider also stores .indi vidual
di gi t al \ﬁuglmalptr%msanay e Fad inppaip AEMER S0 faw apphes SeBRM 37292 IE peci f i ed

period ofmddiuig sucﬁta@ﬁtbﬂﬁg: dehige prwlmbdd.uad ofdhegieﬁlﬁhce‘dbSlUﬁi'uctliﬂﬁdb(altalﬂeﬂmiB enabl es
the user to re-cr

d k t t t
repl ace t'h&" Wﬁ@??gﬁé&ﬁus‘iﬁ/g@%@é&&% v‘\gnn ¥ PP é(;essgsr %Id(I;]SﬁIi‘l e? i l%r gddvﬁ;SI o

pi ct ur es,altenativecOb&Bihends, Barti-wiRleEMENTATh N MECHAR@Eor in C?MWMREI@JERVI EW
[ 0159] FI (éoir';r%alje i‘hs@ucm)x%ctg ngdlé}ﬁgnm t0akioh! ’hHl% teﬂrﬁfb&iﬁxeﬁ’ts ORI &lios st em 900 upon
whi ch an enpodi nent i nvention may be inplenented. Conputer system
900 i ncl u@élsmaedﬁaénygse(zclfefrcombmtﬁon@éh%wreatmuaw b eHEAsm f or communi cati ng

i nf or mat i [e12] aNAdha tehh OERTHRF-re3BleGRARIEAs Well Rerbit $ef&O B dh@mePuRGREST N

i nformation, uter system 900 al so i udes a 906, such as a
random ad@g‘é:g’a%%vld(‘“géﬂﬁ“ftw&? toﬂ?fé?soﬂ%;)%&?ﬁeéecg?%’rgﬂéh ‘Hrg‘[’\}f%%ma%oupl ed to
bus 902 fraite rﬁdngalformg 1n<ﬂ1fd¢1fgr’nat nod imagido ) mostvoladie imedis, wotutikenaddieeodt ed by

pr Ocessortra%g)mmm glgqneﬂi!a‘ch%ldﬁ@y fc}?%xa ?ed é]tﬁfﬂ oﬂng% eﬂgdxrsfsrrpor ary

vari abl es” or ot ntermalateln ormation duri execlt i on of

i nstruct |S@¢tsa8tst@ralged@mc9w e¥plyile pedicimsiydys dgmupic @ﬁﬁ?f&ltsé?h SYRHIEREOTY f ur t her

I ncl udes gyer @ﬁﬁsn%kkdﬁ RGN udes RENADcaBIBB cpperQlitand Sbabpes ShaNidganeevi ce
coupl ed to bus 902 for storlnl% static informatiqn and mstrucﬁ)ll ons for

pr ocessorviggat 99“5’5‘8?1&'@80% S\ Risgommedip £ap alse take g doray §f acqypuqor ights ot i
di sk, is vaveykutads dod g@ﬂﬂ@écﬂﬁnhg)rabluSvagé):ﬁldflﬁffarﬁitdat’alcﬂgmumfbamblmt ion and

i nstructi [ Q160 r S Y C I A 2to a

di spl ay Eﬁ{}%] suc gy:g alé%félfif/ea eme C?S?"‘B fg#j&ar%glﬁ ffbggf%a]??nf ormation
to a conpiexible digkelard disk, magmtlc tiwm@yg’mr mﬂgn@lllmwmgn al@hBRlhemi @haand ot her
keys, i Snoga&a@ln%@lu&opu%ca%@ipawrw gWmep@pgwmbmﬁﬂmtphmmqolgsoamrand

selectio rocessor her user input device is cursor

control REM. & a@dzﬁpﬁﬁ%é,ﬂiﬁacﬁ@g& an% ?@?rd’é"mo@f chip Pr<aTTdgErdect i on keys
for commuphfeaivhvGs Bist@t h@Binkftek,F ma,tdtm madlitn GO WHIch zﬁ@h@ﬁt“et @RAgeallo processor

904 and f on al lin rsor I.bi s input device
yoi car 1 yoIsE ° WaRons g S b ERAGRR e B BT pisprym e o o o
and a seanorelsegménses(of ofp. gr n}O)e, infthationa ld puessoh#4denexemtion Fopeeinpie, hosi tions in
a pl ane. , O, syst em 900
for autonm lL \ cga}n g—%\y {rngéﬁ?{)d ﬁgéﬁéggﬁ?gdﬁpﬁﬁng g%g?rgﬁgur% to oﬁ{éteerrbodl ment
of the i rwelntlt?lmqn loadlthomtm@ans igto itg Apapiiqygeraary pushserd the infiBIckensioxerdr ovi ded by

conmput er (§¥sHoRMindQSink A nb8SROR8RA&HR 1004196 E&niRfer %@ém@@@@éﬁtrb&g/e%%a@r nmom
sequences of one or nhore instructions contained in mai nwgrlgre Sifnal, 06. Such

i nst r uct | Brike tEaphopelinedad usesp srffed BT {° SoEert hofaainae

conput er -Aciagabd @etdaseﬁlbanrfhce,&um daq caried Mgk 1d&a¢ecmgrﬁm;j apptemiate on of the
sequences_.of. instruc S C ned ocessor 904
to perforcﬁﬁcTIH%C%’rpéac?%éjg "{ 8?)5 %cl‘ri’i“bdggc rg?qg{len& }ntlgern%r:logbfl véfrglgr}bodl nent s,
har d- wi r exhich proassbr §04metyieveeandsaetuienthp fimtrectiofs. dihe lmtﬂe?@ﬂlblrmw(bw Wwith

sof tware .} BSkEiG ?'99@&@# &tfo%%@@t@%dbh?toh@é’@é@kk oM eithiusforiaRgi ments of the

i nvention are no ed to any speci fi ¢ conbination of hardware circuitry
and sof t ae@tion s Mer m " conput er - r eadabl e nedi unt as used herein

refers tqoRy MRGhighiet H5tbm 060 AlicCihfadees cérﬂnﬂﬁ@ﬁbxﬂin&ﬁaéem‘ig t‘:d\iipleﬂ @sust O
pr ocessor 2104?1 for execu di um may i ncl udi ng

but not %‘Bm’f‘?}cat‘ﬂ%‘r’i‘t“‘\yg?ea%lglpg)v‘r?ﬁﬁ? fyro- ‘Wldﬁ?lcfngmﬁ@&}q‘gn Xouﬁgn% ®Znsni ssi on
medi a. Nomewwlt ki 926 thred cenneaed tuddmal reovorleS2mpbesxanpie, commupicatipagnet i ¢ di sks,
such as S}:ltgrf%gglig 1$ Ibceean%tg ratélcpéeﬁlﬂ &igﬁrﬁﬂét chlhﬁfbe)sﬁaw&Q%o%elg%rmy’ such as
mai n menor on rre es coaxial cables, copper wre
and fiber optics, |ncI ud| ng the vm res that conprise bus 902. Transm ssion
medi a can al so take the form of acoustic or |l i ght waves, such as those

generated during radi o wave and infrared data comruni cati ons.
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[0163] Common fornms of conputer-readabl e nedia include, for exanple, a

fl oppy disk, a flexible disk, hard di sk, nagnetic tape, or any other
magneti c nedium a CD-ROM any other optical nmedium punch cards, paper
tape, any other physical mediumwth patterns of holes, a RAM a PROV and
EPROM a FLASTI - EPROM any other nenory chip or cartridge, a carrier wave
as described hereinafter, or any other nediumfromwhich a conputer can
read. [019@]@9@ﬁ@mgomrmrwtmwe@ﬁmt@pcqr@ém@métymeﬁ@emwem iddvol ved in

carrying QitfhePExaliBleCcobPAMRREASnOFacO DES Ry ARG al Mstdethkit ENANtaRI@CESSOr 904

for executio For exanple, the instructions y|n|t| |y be carried on a
magnet i c Bﬁ‘%‘@e 6Fat%°9“éwg$°é‘1%’cfﬁﬁ‘tf€‘é‘?n to ‘Tﬁ‘é“l?aléﬁlﬁ%g% SHpLAsEInIE Z13Y PISARF t he

i nstruct i omgerhanted. Ity d;chaﬂplanmion,}commdms@mﬁhrﬁdﬁmd rigkendes bridopeivever a

t el ephone |, £m 900 can
recer ve t BE B SRR AR 88 IRAEH e Rl S I AL RIBLET T Cor 10
convert t Maiogatypesobingmmptiphr ared signal. An infrared detector can receive

the data gAks] edNétwoﬂ(hﬁk pm‘tg@éa@g pﬁivgi@@aamada,qmamamrmra&gﬁ ofib 6GHbL 'Y can place
t he data on bus . . Bus carries the data to main nenory 906, from

whi ch pr oB{¥eEs ‘Og)ﬁl‘r’r flay deyvigese & O’a"ﬁ‘dm@ﬁél?ﬂ‘fo&h'tkr?@o Y PrOYISE P BOPECCtipR e

i nstructi onsigh Eﬂﬂln\llﬁ/drldfb)w 0B os@Rphyr 20 0r mwtd@mtlpmml)ﬂeydt&me)yshor ed on
storage d 910 I r_execut j cessor 904.
e Con ST, BT SPI95E SPo Bl bl BAARL T RER G350 "01
coupl ed t thrdygkthg @@ﬂd %Wmmkpmtdl commupirasiof a@wogmwmpmmpm geferradwpasway dat a

communi cafyk o ERERME| nﬂocraﬂmeﬂvd?@i&oarng TrtdrRdf 9920t} RBL1edific s QRBRGERHedc0 @ | ocal
network 922. For exanple, communication interface 918 may be "an integrated

servi ces ff ‘@’Pfaéﬁlg‘ﬁ*ést% FRy(digiahylaty stieamsy e signabighropsh the vasipesaeirerls dat a
comuni cakrdaRe SGAR S hétMBrkliak 62(CHT HRSIRA la&hmgm&aya@lem&ifaéee)lle piedecaty ne.  As

anot her e ication inter ocal area network
CoANy ol A an SR oS it i RE e RN s EE 8L Gpint 1 b
LAN. Wretr:mssnﬂmmkfsmfmyat@hso be inplenmented. In any such inplenentation,
communi cajgypf) | NhgHAR sysgsn%oés%%nm%sar BCGl Y ELE el prBl G T OmRgNet i ¢
or optica at carr ata streans rep rese I ng various
types of chi‘?,d ﬁm&hl tbﬁrflet“f(wli(@egmé@r iRl 930 anek ccglzourtlgﬂpvrblalerfgceﬁrl%vind@t dat a
comuni catnkePiet &4 Mgdlse%@wm@mmnsﬂﬁttqué&e& &d@foh%a;%ﬂéaﬁoxdﬁ&’ég&ﬁs For

exanpl e, net rovid onnection fhrou C net wor k
922 to a W8 V\Q@Wﬁ?}é 195@2’3%%“?’%?%‘5’@ Ze"(ﬁ‘ai“ﬁm‘@?ﬁ““&ﬁ‘éﬁn Qﬁ g’n | nt er net
Servi ce Pscowidgee with thSRivEntdRGone bisR d8@floddad spplicatipti ledﬁgomt(mlaﬁﬁfmunl cation
services r t data comuni cati on network now
commonl y %rg#gg%bof)vggal\%rs H\ésiggbtegrg%eel " 928. Local network 922 and Internet
928 bot h W3eSlel eldendcgiabd codé ey beorregytediby progessai9p4 el is sdcgimesl, sndidiat carry

digital dabgq ﬁtsfo‘f-“%gﬁevxceWO Dk &Hé}ln%n LOLQNABrabd@r MRF &RMRioRCIRE KRnRPd t he
signals on networKk |ink 920 t hr ough communi cation interface 918, which

carry theCipyict %’Pte’é}é)p%m%(’bé%l aﬂﬂhéﬁﬁo{’: B?Pﬁth‘t b farpof FATRIGAVar e exenpl ary forns
of carri ef1§9Ves.t EXTSWSIONSND A TERNATIEES on. [ 0167] Corrput er system 900
can send ages .and receive. data, includi rogr C through t he

et wor k( S VB R Hr GBI e AT e ] e el St § Phe

| nt er net exafipénshodames® theepof. IBRillrhghrivert beavgienttthan varegumsdifchtiomded f or an

appl | Cat'&ﬁng%ﬁh r%&ﬁq&%bwil%?é%ﬁmggﬁn m'e%ﬁ)aﬁ&@%n 260 R%Fﬁﬂ@r k 922 and

conmuni cat 1 on ace cordance wt e I nvention, one such
downl oade‘é"‘é‘ﬁﬁl |Télatspeéﬁwﬁwaw%@wmé%ar%\aecefﬁmgistéﬂheyeg@wéém fﬁg“l&tiﬁﬂvew sual
wor ks as @@sGhinhassui@iesdise. [ 0168] ' Me recei ved code may be executed by
processor 904 as it is received, and/or stored in storage device 910, or
ot her non-volatile storage for later execution. In this nmanner, conputer
system 900 may obtain application code in the formof a carrier wave.
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[0169] 5.0 EXTENSI ONS AND ALTERNATI VES [0170] I n the foregoing
specification, the invention has been described with reference to specific
enbodi nents thereof. It will, however, be evident that various

nodi ficati ons and changes may be nmade thereto wi thout departing fromthe
broader spirit and scope of the invention. The specification and draw ngs
are, accordingly, to be regarded in an illustrative rather than a
restrictive sense. CLAIMS What is clained is: 1. A conputer system
conprisiqg% %@gic encoded in one or nore storage media for execution and
when execlt'ed "operable to: receive one or nore digital visual nedia itens;
recei ve owbeatgrclamedisdi gital audio nedia itens; obtain one or nore first
net adata val ues relating to the digital visual nmedia items and the digita
audio nedia itens; inferentially select and arrange one or nore design
nodul es, based omputheyftemsompediggrat a val ues; create an audi ovi sual work

using the sel ﬁogceeqco%&gin%% &rl%g thﬁge% 1?@}%?&38&% ax%i w%ﬁ%x&g uter system of

claiml, furthér conprising a plur esi gn nodules for portions of
an audi ovi sual wordeeraléxrei n each desi gn nodul e conprises tim ng

information, and QRR{RLNIB S EERNdisiBtRdatedmyal ues of attributes of that
design nodule. 3. The conputer, systemof claim1, wherein the logic

operabl e to sel ect™%hg °&F Paryedigifiprdianedis kg8 operabl e to sel ect and
arrange based on ameirOéne BDmereSeg aidddametacaiadativig loibsdigial aisial bdih es of t he
desi gn nodul es that arﬁmgg%idy%%ﬁng%%Qﬁmqgg&gn nodul es.
inferentially select and arrange one or more design modules, based on the first
metadata values;

create an audiovisual work using the selected and arranged design modules.

2. The computer system of claim 1, further comprising a plurality of design modules for
portions of an audiovisual work, wherein each design module comprises timing information,

and one or more second metadata values of attributes of that design module.

3. The computer system of claim 1, wherein the logic operable to select and arrange
comprises logic operable to select and arrange based on one or more second metadata values

of attributes of the design modules that are obtained from the design modules.

4. The computer system of claim 1, wherein the logic operable to obtain the first
metadata values does not obtain the first metadata values based upon user input, and wherein
the logic operable to select one or more of the design modules does not select the one or more

design modules based upon user input.

5. The computer system of claim 1, wherein the logic when executed is operable to
automatically re-time one or more of the selected design modules to the digital audio media

items.

6. The computer system of claim 1, wherein one of the digital visual media items is a

digital video file.

31



4. The computer systemof claim1l, wherein the |ogic operable to obtain the
first nel adata val ues does not obtain the first netadata val ues based upon
user input, and wherein the |ogic operable to select one or nore of the
desi gn nodul es does not select the one or nore design nodul es based upon
user input. 5. The conputer systemof claim1l, wherein the |ogic when
executed is operable to automatically re-tinme one or nore of the selected
design nodules to the digital audio nedia itens. 6. The conputer system of
claim1, er f I medi a_j gital video
file. Wﬂ ef‘h@ cgrﬂﬁ.ltteg rsysée!ﬁ?ofgli%g}é? a\LtreYéxr?M?ioglg‘%glelg‘eQe&ﬁ%ﬁ ‘Jlﬁara%%:eqémen execut ed
is oper ab P@lxzethaﬁ@ltglﬂedlﬁ mf?dlél ftefng ta idegtifyl ione orefirebdat Rojs and S@rtgémlqwry one or
nore beat ,@Mulb mglﬁ@ml@&m&wﬂseanaw S8 BirsPnethdher vdiugd 4:adas@ndi 0 nedi a
itens, and to obtain the first netg ata val ues @wFleast in part based upon

any of t hBahRassd YpeR #iy o B beas Roi's ALthe song Syshee AiPYfhut es. 8. The conputer
systemof claiml1l, wherein the | ogic when executed is operable to anal yze

t he dlgltal audio nedia itens to identify any of a ranp-up period,

climacti c8poi nihe crapuies systrbRfGlim by Whtrén thiglogic vheygxeeyigd ipoperabiei Byt es of t he
digital awdiyee iedigaaliah@Tedianénd © iRblRiany dfhcathp-iSperioBlcAtladta pyiat, ues at | east

in part based u ny of the attri uter ten1of claim
1 her of AR RErRE Aot ok da e bR G B at e e SRR e R ¢

vi sual nethe first metadatd Gilved eri¢astfiy pon@sairupmpany of dealtritpeisnt s, | mage
characteristics, or imge netadata values, and to obtain the first netadata
val ues at least in part based upon any of the focal points, inmage
characterpsti G&e%mﬂmgj&teﬂ’ﬁdf&ﬂ&h& wizteiteiie logit Gvherd Execre@ipogetableay st em of cl ai m
1, mhereln he..| xecut ed.i s.operabl |l yze the digita

vi sual %Pagle e ﬁ%‘t%q VIsu‘Tgen "af‘“’mso‘r?éd"c‘}?‘fyr?%? g0 rgf“?‘ ST, s ject, hue,

sat ur at i ofharagteiissias, at in@ge mblnciiaqmahessnd @@httamamﬁrsttmettadeta vaipesaabaat ons and to
obtain t hﬁare‘ﬂageﬁtup@@&n%@a@faé@maﬁ@s Blagh aﬁﬁdkwh{awpa%a&aﬁe%aamgmesany of the
face, subject, turation, oriéntation brightness, contrast, title, or
captions. 11. The conputer systen1of claim1, wherein the |ogic when
execut ed o] t g f or nore
speci fi edi((?il %E?(Qr\l/qutetrg){s%% |C{alm;l? ﬁn%@h Pﬁlcww(?%tme {;}%ag%qgudl ovi sual

wor K, andartatyzmheéngéaltvtsealawdua@vmsﬁsraqienvﬁyme elonqse p%ai fﬁg% srbitat Bug. havi ng

gr oupi NGSgQfrardol S ridht@t dnbrighingd Aon B kifle, ok &a&iﬁor@%ncﬂﬂo%b&ﬁh'thevﬁ@tqﬁétad%d' aitens
aligned with structure attributes in the digital audio nedja itens. 12.

The conputaies a\jeasippiyt baspdyprp ony Qfst %‘iens“PJﬁ% usFRLraliAL AriEiaiont ed i s operabl e
t 0 obt ai NbrPABeSI coRPisE title Xk capadides associ ated with a coll ection of the
digital visual nedia itens, and to select the one or nore design nodul es
based in part upon a simlarity of the one or nore text values to the

second nef@dat aomlﬂltéﬂ@y‘stem of ERim THeheERNBY foBic wh¥s &:@0M&f is Gﬁe?dbmtg obtier ei n the
| ogi ¢ when_execut ed

erable to ferred s of the
audi ovi suBforggior mdgﬁangttgggg? FROT§ W&CLE?@%F‘?W&"‘E’“ a1y S h%’é‘ﬁ}i’ es based in
part upongraumgd m dnatdibyisuafl wérkeng roefrmertadalﬂtoyilsml Mrldchmpﬁmgomﬂuien et adat a
val ues. 14. The co te ste | ai m,.2, .wher en
exeout ed g SERERIT el e Elloligp 1A flelle | AR ABHEEETT 1 ¢ o,
to obta|mﬂauanMmaédn@@9méd@ﬁ¢©hemaudnbV|sual work, and to select the one
or nore design nodul es based in part upon a sinilarity of the second
net adata values to all of the genre, preferred style and the first netadata
val ues. I5. TheammmmmuemnsysmEmioﬂwnhﬂhmb@pmewmwmmmMQmwbgk@ when
execut ed I f and to
cr oot e t HAEBREROR (2 B SEbaPuRE o ERolor bR ALE ARS8
| ayer ed. andgp semn@h@mm mere design Bedudsh based inparnt uPW‘?eﬁtﬂEﬂth ¢fdhe ang ioE vvhe n
execut ed f{Sre AREVARL B thOsclGluShHane vaugt arting point in the digital audio
media itens, and to arrange the sel ected design nodules to the digital
audio nedia itens beginning at the specified starting point.
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17. A nmethod, conprising: receiving one or nore digital visual nedia itens;
receiving one or nore digital audio nedia itens; obtaining one or nore
first netadata values relating to the digital visual nmedia itens and the
digital audio nedia itens; inferentially selecting and arrangi ng one or
nore desi gn nodul es, based on the first netadata val ues; creating an
audi ovi sual work using the selected and arranged design nodules. 18. The
nmet hod of cl ai m 17, further conpri si ng accessi ng a plurality of design

nmodul es for tions, of dl o) rk gn nodul e
conprisesti m ecowgfs {éfnoog any” ongreglrd{\q FEWe an %dlted?f%%ra ?({)/al ues of
attribut e@tmaprh@tredmﬁe githerydigivisual womgandTheelmhw o fnogd dgpign mPdulesher ei n t he
sel ecti NG,y g{@agaa%lﬁ IRF Ihe BRHRA @cglume AathaahdiAR@ivRgebased on one or
nore second adata values of attributes of the design nodules that are
obtained fromthe design nodules. 20. The nethod of claim17, wherein

obt ai ni ng, t he t ut, and
wherein t e ngée%ﬁpH[g? ﬁ‘é)r?gl\é?# ij%;he{ ﬁletnegl%%p%gypex ?égsly(?pgfaﬁig? b based upon
user i npudetermipg a gqfh‘EOfr?bqqilg}@l @ﬂw@n@afmﬁew, tO@@ﬁhﬁlﬂlpsqf%da‘Mle@ﬁﬁl?l cally re-timng

one or nMoLicRkud BEkSHlIeS R HESIePR mIRAIL P mbahds Bekedingaftaborpidi 0 nMedi a _
itens. 22. The method of claim17, an\%}erel n one of tgeiaﬁgi ital visual nedia

i tens is SYNATY efahe spropd Greparlqip values 4o allgl the geprp peferped siy frdonpri si ng

anal yzi ngméthdatadiaged. al audio nedia itens to identify one or nore beat points
and song structure attributes of the digital audio nedia itens, and
obtaining the first metadata values at least in part based upon any of the

beat poi n{ss Ofrhd M}pﬁ@ﬂ@s@ﬁﬂdﬂ@lﬁlﬂf (S @Efefnltﬁ&lb Swher&gcecu]—dﬂes spRtabRdo of claim 17,
conprisin tens .to i ntle any of a

anal yzin i 0 rred
ranp-up px g‘ﬁft&ae rc‘P‘?rgrﬁrtc T"&CS‘égfnr? “le‘Vé’ ey 43? ﬂ?‘OVBPW&Q‘ LR or style
at t ri but esleatd devign diogulesadre layedédo nedi a i tens, and obtaining the first
net adat a val ues at |l east in part based upon any of the attributes. 25. The
met hod of claim 17, conprising analyzing the digital visual nedia itens to

identify mne The ¢BRipRtef §6@M dpOliRt § wheRRIRe 16§1anvaert@;e&1ﬁadim@emere th mage met adat a
val ues, bt ai ni.n r.t based upon

the first .adat.a.
any of th “"F’B‘Ef‘éf‘ “%f’g[’?}g’? W’éé‘%’@%ﬁé@@?‘i‘?f%‘% glgﬁo am‘“ﬁag‘é S?%e‘iledg% '8 val ues.

modules to the digital audio media items beginning at the specified starting point.

17. A method, comprising:
receiving one or more digital visual media items;
receiving one or more digital audio media items;
obtaining one or more first metadata values relating to the digital visual media items
and the digital audio media items;
inferentially selecting and arranging one or more design modules, based on the first
metadata values;

creating an audiovisual work using the selected and arranged design modules.

18.  The method of claim 17, further comprising accessing a plurality of design modules
for portions of an audiovisual work, wherein each design module comprises timing

information and one or more second metadata values of attributes of that design module.
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26. The nethod of claim 17, conprising analyzing the digital visual nedia
items to identify one or nore of a face, subject, hue, saturation,
orientation, brightness, contrast, title, or captions and obtaining the
first netadata values at least in part based upon any of the face, subject,
hue, saturation, orientation brightness, contrast, tide, or captions. 27.
The nmethod of claim 17, conprising obtaining information indicating that
one or nore specified digital visual media itenms should be enphasized or
grouped ir, an i .
conpr|5|ng)nng%gg%8¥ gﬁﬁﬁggﬁd&w OM/tfgég*mg ?&m?% %ké%%hnﬁﬂ&g or

di gital vheagging hased en qnp@ﬁmglie@@pn%@stada@ﬁ \aluremf afffiputes of weé@seanéncalvleﬁ i butes in
the di gi t ght AUSHEndABRIAN d8idE modd&. ' The nethod of claim 18, conprising
obtaining one or nore text values associated with a collection of the
digital visual media items, and selecting the one or nore design nmodul es
based in ﬂ)’il’ t l‘ﬁ@%ih@d 51' cnau!nqr7 ! V@Héregf obttahrﬁ Oé)rﬂgﬁﬁf mgfﬁfa@a Jaﬁlég is \4&le§§ uf)(% the

second met adat a val ues. . claim 17, npri sing obtaining a
pr ef er r edusst PPy, e WE‘PFéméft?ch’S‘eﬂng a%ﬂ arweslkg thaﬁ%flggérwé&lﬁ H%QOttbﬁ%"dé‘H‘é’ WFT nor e
desi gn nogghes based in part upon the preferred style. 30. The nethod of
claim 18, conprising determining a genre of the digital audio nedia itens,
to obtain a preferred style of the audiovisual work, and sel ecting the one

or nore degi gr*rh@rﬁféuab@aé%ﬁqel doﬂpﬂ@ﬂgtauuﬂﬁﬁca@y% mlhgbhéafn@fre 4efag second
nmet adat a val ues to al genre, preferred style and the first netadata

val ues. ieC‘e@m@‘%‘Pé‘mB]SS f‘hecﬂ%iah‘}ufff’ m"tﬁ‘&?ﬁﬁfﬂ?m ng selecting at |least a
plurality of the design nodul es and generating a plurality of layers in the
audi ovi sual work based upon the sel ected design nodules. 32. The nethod of
cl ai m 17, 2 onydhe gietgd efetas Ay nhsgpinens ohthe fighial yspamerli ilemeis didigittlal - audi o

medi a |ten§m”ﬁ@d arrangi ng the sel ected design nodules to the digital audio
media itens beginning at the specified starting point. 33. A
conput er -readabl e storage medi um carrying one or nore sequences of

I nstructions, MhheRod HRidiMGy 'cgaﬁmvgmyﬁmya@@al BYai QREdiRferhb € Processors,
cause the one or nore processors to pe form receivi nf) one or nore di gltal

vi sual neldPHify pnsips morededipginiignd inme 6‘1‘“0%‘? irigptgs ef dhe digiaf Brdivaprdiz ifepens;

obt ai ni NganABtaRingBY fastinhdiflhta VEh@Aekedst Fati OFsed EponatahPef thobdah@ink @iteal Vi sual
media itens and H%g.gi ital audio nedia itens; inferentially selecting and
ar r angi ng>BhEEP PR " Fesi gn nodul es, based on the first netadata val ues:
creating an audi ovi sual work conprised of the design nodul es sel ected and

arranged to t he dl%lta| audio nedia itens.
4. The method of claim 17, comprising analyzing the digital audio media items to

identify any of a ramp-up period, climactic point, verse, chorus, bridge, genre, or style
attributes of the digital audio media items, and obtaining the first metadata values at least in

part based upon any of the attributes.

25. The method of claim 17, comprising analyzing the digital visual media items to
identify one or more focal points, image characteristics, or image metadata values, and
obtaining the first metadata values at least in part based upon any of the focal points, image

characteristics or image metadata values.

26.  The method of claim 17, comprising analyzing the digital visual media items to
identify one or more of a face, subject, hue, saturation, orientation, brightness, contrast, title,
or captions and obtaining the first metadata values at least in part based upon any of the face,

subject, hue, saturation, orientation brightness, contrast, title, or captions.
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34. A nethod, conprising: providing one or nore digital visual nedia itens
to an online server; providing one or nore digital audio nedia itens to the
online server; requesting the online server to generate an audi ovi sual work
based on the digital visual nmedia itens and the digital audio nedia itens;
recei ving the audi ovisual work; wherein the audi ovi sual work has been

gener ated based on obtaining one or nore first netadata values relating to
the digital visual nedia itens and the digital audi o nedi a itens;
inferentially select d arr.an [ based on
t he first?Lg¥5 a#bgyg?ues Cmnrm%é%ﬁ] E%BHMI "§§%§%£ﬁgﬁg3k%%§?ng t he

sel ected @ndﬁ@rdaaragedmdeeh@mnmmmﬂ@@ empB@lzeWre;rmchmdn@\ﬂdlfz\rlserialrw%h

conpri si n&d%f&%%%dfob@ua‘lj\Vgllktcallnpﬂdlr%qﬁdduﬁ?gfaﬁvduﬁ@ﬁﬁw' the (ﬁgldrawaed or der
before the requestin e ne of claim 34, conprising specifying a

start porﬁf‘?Wmﬁﬁed@gﬁﬂﬁﬁﬂ”&@dﬁdnﬁﬁdPﬁgﬁWéh%“ﬁ?”ﬁﬂ?@ﬁaWHE“ﬁ ®vi sual work
shoul d begjitl audd/medldi@net hod of claim 34, conprising obtaining informtion
i ndicating that one or nore specified digital visual nedia itens should be
enphasi zed or grouped in an audiovisual work, and creating the audiovisual

wor k conpsg. si Nge ARE S 128, c%bﬂrs%ga)'b{d%gt(ﬁ@()ﬂh@t s kGl vatles badcifi®di a i tens or
di gi tal vrsual medi a |tg %rou %s to awggﬁ With structure. attributes in
the di gi t %P 4pYFgiopatipgdigital yisual media itgmps, a gpedte OF 85 PS4 %% npr i si ng
provi di ngmedides Gisedrirpart npotia siailadiesofniel cat brngort ext vedues ioghd sbondinstrehta nedi a
itens, and mherern the one or nore design nodul es are sel ected based in
part upon a Simlarity of the one or nore text values to the second
net adat a val ues. 39. The nethod of claim 34, conprising providing a
preferred sty oVl sua rk, and wherein _ane or .nmore of the
st o ool wd TementdiaBR a7 s ne e R oy B el . a0,
The met howorkfangd keddcting3die omrrmor@dem@ podidsdbhsed irt fae uporethe prefepedstge.gi t al  vi sual
nedia itens to the online server froman Internet |ocation. 41. The nethod
of claim 34, conprising providing the one or nore digital visual nedia

30.  The method of claim 18, comprising determining a genre of the digital audio media

items, to obtain a preferred style of the audiovisual work, and selecting the one or more
design modules based in part upon a similarity of the second metadata values to all of the

genre, preferred style and the first metadata values.

31.  The method of claim 17, comprising selecting at least a plurality of the design
modules and generating a plurality of layers in the audiovisual work based upon the selected

design modules.

32. The method of claim 17, comprising determining a starting point in the digital audio
media items, and arranging the selected design modules to the digital audio media items

beginning at the specified starting point.

33. A computer-readable storage medium carrying one or more sequences of instructions,
which instructions, when executed by one or more processors, cause the one or more
processors to perform:

receiving one or more digital visual media items;

receiving one or more digital audio media items;

obtaining one or more first metadata values relating to the digital visual media items

and the digital audio media items;
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itens by uploading the digital visual nedia itens to the online server from
any of a client conputer, a nobile phone, or a handheld conputer. 42. A
nmet hod, conprising: receiving one or nore digital visual nedia itens;
receiving one or nore digital audio nedia itens; obtaining one or nore

nmet adat a val ues from any of one or nore design nodules, the digital visual
nedia itens, the digital audio nedia itens, user input, algorithmc
extraction, statistical extraction, or an auxiliary data source; selecting

and arrangi ng iﬂ&%nt%ﬁl}é?%?gcgngojndtagglgglg_%hcg& HRIM R moggés?gﬁiad;?rpt?%hrspn the

met adat a val ues; cre ng an audiovi sual work “conpri se e design
modul es sel ect ed amefadptavdigsd to the digital audio media itens. 43. The

net hod of cl aicfRadidy anWh@6RéA1 WL cthpriséiforeliedig] m¥dusdd 8diciRAh@arkdn8lE 1S a
digital video file. The, met hod of claim 42, conprising analyzing the

44 . .
digital audio nmedi¥ GEHE PGSRy one or nore beat points and song
structure attributes of the digital audio nedia itens, and obtaining the
met adata yalues at |east in part based upon any of the beat points or the
song strudt ur & BP9} BRSNS 45, The nethod of claim 42, conprising
anal yzi ng t he peiv@iidgaine atidér0 digRdivaudl @R itk@s iod@bhlideeradty of a ranp-up
period, climactic.point, verse, chorus,.bridge, genre, or style attributes
of the digitaP 4t %§nﬁgHP%eF?gﬂﬁ?gﬁﬁﬁa%ﬁ?§Vﬂ%ﬁﬁn (S8t adat a val ues at
| east in part rsmestidg hponlinangrverfio genera@trh pudinyised work based on the digital
visual media items and the digital audio media items;
receiving the audiovisual work;
wherein the audiovisual work has been generated based on obtaining one or more first
metadata values relating to the digital visual media items and the digital audio
media items; inferentially selecting and arranging one or more design
modules, based on the first metadata values; and creating the audiovisual work

using the selected and arranged design modules.

35.  The method of claim 34, comprising arranging the digital visual media items in a

desired order before the requesting.

36.  The method of claim 34, comprising specifying a start point in the digital audio media

items at which the audiovisual work should begin.

37. The method of claim 34, comprising obtaining information indicating that one or more
specified digital visual media items should be emphasized or grouped in an audiovisual work,
and creating the audiovisual work comprising modules that would allow the digital visual
media items or digital visual media item groupings to align with structure attributes in the

digital audio media items.

38.  The method of claim 34, comprising providing one or more text values relating to the
digital visual media items, and wherein the one or more design modules are selected based in

part upon a similarity of the one or more text values to the second metadata values.
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46. The nethod of claim42, conprising analyzing the digital visual nedia
items to identify one or nore focal points, image characteristics, or imge
net adat a val ues, and obtaining the netadata values at |least in part based
upon any of the focal points, inage characteristics or inmge netadata

val ues. 47. The nmethod of claim42, conprising analyzing the digital visual
nedia itens to identify one or nore of a face, subject, hue, saturation,

ori entatjgpn, i €S5S ottt i talni ng the

et adat o Va ulle BT Spin? RE Bkl SbreRARI LABB APMERT 020 P
sat ur at i work, apdivduatednt dne ar ippric @hth dexign rewtutes axstseledt¢d Hased ippartegenitens. 48. The
nmet hod O%fﬁhg%5§§2’ conprising obtaining information indicating that one or
nore specifile Jrgital visual nedia itenms should be enphasi zed or grouped
in an audi ovi sual work, and creating an audi ovi sual work conpri sing nodul es
that would allow the digital visual nedia itenms or digital visual nedia

i t em gr otfpi ngEhereetadiofglaim 34 camprisingireiding the prras rorqdigitd vigradmedke audi o

medi a i t @I 1o 1 Qnlink e BatAOSh Mlernkl REMA2, cCOMprising obtaining a preferred
style of the audiovisual work, and selecting the one or nore design nodul es
based in part upon the preferred style. 50. The nethod of claim 42,

conprising determ ning a genre of .the digital audio pedia iteng, to obtain
a prefertled sthpmethyd Ogﬁ’émh%f’d P‘BJW@H“&IPWMBAWR% ts"éﬂ’?f R YN lglﬁﬁwﬂlf’i "’ga‘é or nore
desi gn npgidleiplagiedtht BigRanisudPRAiadtefs B3 thabiling s@lerttioe dipbagdieat val ues to
the genre and preferred st 1. The nethod of claim42, further

¢ yle.
conpri siW@’pa@béé%qbﬂfgpl%?nﬁloﬂ?Q?qdf’?)gﬁ?mfa’éeéfi gn nodul es for portions of an
audi ovi sual work, wherein each design nodul e conprises timng information
and one or nore second netadata val ues of attributes of that design nodul e.
52. A cosput eA nieyhol adimpaangri si ng: a storage device conprising a plurality
of design nodul es for portipns, af an ugiovisual wor k, wherein each design
nodul e conpr i 'S&4V'E§ MR “ﬁoﬁfcg%‘%‘f'f% r,necﬁ?'l “®he or nore second metadata val ues

of attri but esre@divihd@iec ofl@stegtigitibdlidicanedigirenatidi ovi sual creation system
coupled to th sLor;ge deviceﬁgpd @ongrisin | ogi ¢ epcoded(#g qu or nore
storage nmedi @FPPMeXEOOPCENAMFWRERS EXB A é’nﬁgre’}]%fﬁ @RV EEe Ve and
store one or nore dligi Vigdal WieSit &tbm4 e digiial aidi; medecieimscusanidpgt or e one or nore
digital audio nedia itens; eng;gte.oqe or.nore first ngadata val ues
relating to the di Qi PO, Ao FuEtiofh o e X@F‘Si FRSOUERi 0 nedi a
itens, and stsfettide¥ad hirdnging B¢ adadra ofthé d&izn modules, based in part on the

metadata values;

creating an audiovisual work comprised of the design modules selected and arranged

to the digital audio media items.

43, The method of claim 42, wherein one of the digital visual media items is a digital
video file.
44, The method of claim 42, comprising analyzing the digital audio media items to

identify one or more beat points and song structure attributes of the digital audio media items,
and obtaining the metadata values at least in part based upon any of the beat points or the

song structure attributes.

45. The method of claim 42, comprising analyzing the digital audio media items to
identify any of a ramp-up period, climactic point, verse, chorus, bridge, genre, or style
attributes of the digital audio media items, and obtaining the metadata values at least in part

based upon any of the attributes.
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anal yze the digital audio nmedia itenms to identify one or nore beat points
and song structure attributes of the digital audio nedia itens, and to
determine the first netadata values at least in part based upon any of the
beat points or the song structure attributes; analyze the digital visual
nmedia itens to identify one or nore focal points, imge characteristics, or
i mage nmetadata values, and to determne the first netadata values at |east
in part based upon any of the focal points, image characteristics or inage
met adat a val ues; determine an inmage orientation of the received digital

vi sual méi a Theanathodioclaiey 42 sampaisiag epalyeias g digitel viluglimedia immdio nedi a it ens,

obt ai n a i@helyehd @dndé g p@iﬁmtlﬁﬁg@dﬂgﬂa&&isﬁé@& ﬁﬂ@éekmetﬁﬁg valgéLela the one or
nor e deS| of the second netadata val ues

ul e simlarity
to all ?W@g%}%&éadgﬁ%‘ﬂ%éf *e‘bgﬁm g Rpsed “Ri’ﬁ&“ﬁf ?féhqfio?%w%ﬂm a val ues;
i nfer ent |cmr¢c5enstetlsecmnagmnﬂetmdara&amee one or nore of the design nodul es based on
the first nmetadata values and the second netadata val ues; assign the
digital visual media items to the design nodules; create and store an

audi ovi sual Mehxehwdafaamgnr@ntphgngﬁiag@ihgded@&hl%um%iaeémsﬁB A net hod,
COITpI’ISI 1? LvVin e Qor ua nedi a Itens; receivi ng one

nor e PG o ec‘fzasu?’?ncg'rpéle’ S&‘ﬁ?ﬁ%t’%‘éﬁ“f’g}' boghtacss: F?f{jraéfn‘i'f] ar rangi ng
one or W@P@@sn@kpbmdw thempgakiadyalupon leastanl pest twsedfupomdng ofitht f08, el ating to

the di gi k@fect hl@hurfRd] Giehth@TDrigfbs!, Q&&tgﬁ%g&acr K9 media items;

automatically creating an audi ovi sual angi ng the sel ected and
arranged desi gn nodul es.

48. The method of claim 42, comprising obtaining information indicating that one or more
specified digital visual media items should be emphasized or grouped in an audiovisual work,
and creating an audiovisual work comprising modules that would allow the digital visual
media items or digital visual media item groupings to align with structure attributes in the

digital audio media items.

49.  The method of claim 42, comprising obtaining a preferred style of the audiovisual
work, and selecting the one or more design modules based in part upon the preferred style.

50.  The method of claim 42, comprising determining a genre of the digital audio media
items, to obtain a preferred style of the audiovisual work, and selecting the one or more
design modules based in part upon a similarity of the metadata values to the genre and
preferred style.

51.  The method of claim 42, further comprising accessing a plurality of design modules
for portions of an audiovisual work, wherein each design module comprises timing

information and one or more second metadata values of attributes of that design module.

52. A computer system, comprising:
a storage device comprising a plurality of design modules for portions of an
audiovisual work, wherein each design module comprises timing information,

and one or more second metadata values of attributes of that design module;
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an audiovisual creation system coupled to the storage device and comprising logic

encoded in one or more storage media for execution and when executed

operable to:

receive and store one or more digital visual media items;

receive and store one or more digital audio media items;

generate one or more first metadata values relating to the digital visual media
items and the digital audio media items, and store the first metadata
values;

analyze the digital audio media items to identify one or more beat points and
song structure attributes of the digital audio media items, and to
determine the first metadata values at least in part based upon any of
the beat points or the song structure attributes;

analyze the digital visual media items to identify one or more focal points,
image characteristics, or image metadata values, and to determine the
first metadata values at least in part based upon any of the focal points,
image characteristics or image metadata values;

determine an image orientation of the received digital visual media items, to
determine a genre of the digital audio media items, obtain a preferred
style of the audiovisual work, and select the one or more design
modules based upon a similarity of the second metadata values to all of
the image orientation, genre, and the first metadata values;

inferentially select and arrange one or more of the design modules based on
the first metadata values and the second metadata values;

assign the digital visual media items to the design modules;

create and store an audiovisual work by arranging the selected design

modules.

A method, comprising:

receiving one or more digital visual media items;

receiving one or more digital audio media items;

automatically selecting and arranging one or more design modules based upon
analysis of information relating to the digital visual media items and the digital
audio media items;

automatically creating an audiovisual work by arranging the selected and arranged

design modules.
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