MEDIA ASSET MANAGEMENT FIELD OF THE INVENTION [0001] The present invention relates to
media asset management. Specifically, the present invention relates to metadata management for
video content. BACKGROUND 10002) The availability of broadband communication channels to
end-user devices has enabled ubiquitqﬁﬁﬁlﬁgig@ﬁ@ W‘%&E@ &-pudio, and video content. The
increasing amount of media content that is fransmitted globally has boosted the need for intelligent
content management. Providers must organize their content and be able to analyze their content.
Similarly, broadcasters and market researchers want to know when and where specific footage has

been broadcast. Content monitoring, magket tie ra-angly SiseeRyFight;protection, and asset
management are challenging, if not impossible, due to the increasing amount of media content.

However, a neeqgexisfs toipeQve: media; asselmanagrmentinthisiachnolooy field-SUMMARY
[0003] In some aspects of the present invention, there is provided a method of media asset
management, coTSFRINY! FEERRIRG et MRETHEid trRA HRtBHHIAIE e Bifiore second boundaries
associated with the second media data; generating one or more second descriptors based on the
second media data and the one or more secongfb%% gr%g,l\(}amparing the one or more second
descriptors with g first descriptor, Hgl first descriptor associated with first media data having related
metadata; and abSdihting S éfr}f of thé QISPAH (Y SR COATIHR BT BalBdoh the
comparison of the:oee:Brmore;sacanehdesctiptorsand thadist desesipted. {04 ethertaspects of
the present invention, there is provided a method of media asset mana ?mgent com%risaing:n
determining one ‘BFEHSFRESEREHA 50 dHAGEARYS %Té%%ﬂﬁ?ﬁé%ei%ﬁ% hedid e Gen&ting one

or more second ggseritors;basedanihe:seeend Pedir dataandthe brelosmoreseeandsboundaries;
transmitting a request for metadata associated with the seiond media dag, the request comgrising the

second descriptd® FeleimgPmEtEd £0P babed BH he rEHASSETHE AR SRR SESMAtSEP With & least
part of a first media gaia-ane assosatingthe matadatas Wishhtbe-secand Media:dataibasad on a

comparison of the one or more second descriptors and a first descriptor associated wijth the first media

data. 2 [0005] INEBHTe HEBERRE SFthe PhEa8ht MUSHHOR, the e i prEtRs hath GRPU P asset

management. Thepethoddnelddestransmiting arequestios meladalsnassogriedyaith segond media
data. The request includes the second media data. The method further includes receiving metadata

based on the redife¥f PHERIRTSJAFATR HSSOEIAEETATR HrIB4st R UPEYstfitdia data. The method
further includes associating the metadata with the second media data based on a comparison of the
second descriptor and a first descriptor associategmhﬁzf}r/st media data. f00061 In other aspects of
the present invention, there is provided a.computer program product, tangibly embodied jin an .
information carriéb,aﬂ{gd BbititetBRSEY A PRoRTRSE %ﬁﬂ@‘?&sfﬂf&ﬁ&ﬁ?&é‘fﬁ%ﬁ BePAH Offoofafﬂgg%
data processing apparatis donteceiengecand reedidataccetenmniiie ong;odsnorarsegand bounstaries
associated with the second media data; generate one or more second descriptors based on the
second media daEE Sl A OHESSAEHE SECEIA BEGREGHILS E A S BAV S or Beoierond
descriptors with adiisiglesctipiat, thetfiesteleseripiatiassasiaiet with-fiessbimedia: datahé\iog talated
metadata; and associate at Jeast part of the metadata with the second media data based on the
comparison of th& SRS iBF L8 BRUE SERROIEAHARIgE st ag’gﬁbéﬁﬁ%@@ﬂtﬁﬁf&%ﬁ WP of
the present invenkioss: #hey evishpfiovi dedin SWsiainof MediaassefmenagrRIMe i c RORPHSIBE: dart of
communication module tQ receive second media data; a video frame conversion module to determine

one or more secoid BEGRArEE LSRG R VIREH & LECBHG IR Y SRR RO it PR Rsddle to

generate one or g@@@g@@@m@,@%%@t@g&bﬁmc@@m second media data and the one or more
second boundaries; a media fingerprint comparison module to C@mpare the,o%$ or mare se

descriptors and e{wgi”dg‘s@ﬁbe[’i)rasﬂf’é?tﬁrgf RS EHBoR A sRE B T 45RO 2aRE sy 51?8 fed

metadata; and a medis metadaia nefiasiaassaciaitmatdeast pamefdhedvetasaiadaibsthesaerad
media data based on the comparison of the one or more second descriptars and the first descriptor.

100081 In other 85br¢ SPHRBD RN AL St bl Bk T8 FOVIBEE S ST REnTCFRRON Jaws on the

management, comphisingcaiyideq KameeQmnetsi anofRoshind slaiedaiae ane 9f iRES Seapiet for
boundaries associated with second media data; a media fingerprint module to generate qne or mare

second descriptoReEak Brofateb Bl the discaath Bidiih8%te BF ureSeCoRPBYRR e gnd

communication ngest#te; HaBsmit mEeauestitemaladata assacintad withthessesend Meklia tata, the
request comprising the one or more second descriptors, and receive the metadata based on the

request, the metddtS s SEMET Wit AIRhaF I R HE PR AR IR AD TP AR BHid Hrisia Pated

module to associgie:raghasiatsonitn the secondhaedisdatalbasestad ancompatiseR-ahtbe ARe-RItdROore

second descriptors and a_first descriptor associated with first media data.
with the first media data.



3 [0009] In some aspects of the present invention, there is provided a system of media asset
management. The system includes a communication module and a media metadata module. The
communication module transmits a request for Metadata associated with second media data and
receives rnetadata based on the request. The request includes the second media data. The metadata

Is associgiggkyith dleasi.pad of ket fredia daland fie meriameiadaka maduir.asspaiaigs the

metadata with the second media data based on a comparison of the second descriptor and a first
descriptéFigisoanagamith The methnddnelbdes. oo 1oTHPSASEaYpEr ongiedptegstdtEhtion, there

is provideai R SYSiRmRhimedia asselllanpgrmant dbe-syaiemdasiudes ameansJeniassiving second

media data and a means for generating a second descriptor based on the second media data. The

system firthelemeeisina nrsaduarbrrshopdhpgosicse CoR dratadHipis e R BSPHESEAMET. The first
descriptoyis apspciatpdiwith:a first medis dalahaving (glatadmetadataThesysiemifyriher includes a

means for associating at least part of the metadata with the second media data based on the

compariserenf thedie bt et opteramP s IR idbsamstad Sosriptonpbpifeshdpeétstdescribed

above capJnclude.one QL more efithe. following features and/or examples. hi some examples, the
method further includes determining one or more second boundaries associated with the second

g !
media ddfPAAbIBENBFRAR TR DM GTS SBESNEREERPTHS Ba¥u Pt CELBHI REEEHata and the
one or MgFeISecoRdHAYNGakes L0 2 Inatharexampies; the-methpdiddriherineludeseomparing the

one or more second descriptors and one or more first descriptors. Each of the one or more first

descriptoRcBrinsc piatiane PHns AT Mt TiSE BolRdaRES ST AT iRe i fiedia data.

[0013] InSeme sxamnples, he-Ane oLMOLEe $econe-haundariesinciides aspatial fheuaesy and/or a
temporal boundary. WO 2009/131861PCT/US2009/040361 4 [0014] In other examples, the method

further inBlGEIe<Ia@H AFARTIRARE S CBREE HEARCIECTIE BriatidmBrth s seerriimsdia dd%8db-parts
based onythe,Qneo More Seeons haxndariss,R0ER] R seme exampies. dbemathod further includes

associating at least part of the metadata with at least one of the one or more second media data

sub-partsHsEesepie dbinFarlsERserTiersetuINHiEs it DEY diidifir SR SRHPRSE. '§567%] In other
examples, theisecond Jsdia data-includes afh onRar b thedinstediadaia JadkAdnsame

examples, the second descriptor is similar to part or all of the first descriptor. [0018] In other examples,
the methtk feirtrear PRl dacrere RimPISS TR hTERIBLE ARd et Eefstr#¥sociated with the first

media dajgoanf igenaration the firgt desgriptanbased ap.tbe st mmedia dataxQ01dn seae examples,
the method further includes associating at least part of the metadata with the first descriptor.
management, comprising: a communication module to receive second media data] a

video frame conversion module to determine one or more second boundaries associated
with the second media data; a media fingerprint module to generate one or more second
descriptors based on the second media data and the one or more second boundaries; a
media fingerprint comparison module to compare the one or more second descriptors and
a first descriptor, the first descriptor associated with a first media data having related
metadata; and a media metadata module to associate at least part of the metadata with the
second media data based on the comparison of the one or more second descriptors and
the first descriptor.

[6008] In other aspects of the present invention, there is provided a system of media asset
management, comprising: a video frame conversion module to determine one or more
second boundaries associated with second media data, a media fingerprint module to
generate one or more second descriptors based on the second media data and the one or
more second boundaries; a communication module to: transmit a request for metadata
associated with the second media data, the request comprising the one or more second
descriptors, and receive the metadata based on the request, the metadata associated with
at least part of the first media data; and a media metadata module to associate metadata
with the second media data based on a comparison of the one or more second descriptors

and a first descriptor associated with first media data.



[0020] In other examples, the method further includes storing the metadata, the first descriptor, and
the association of the at least part of the metadhta with the first descriptor and retrieving the stored
rnetadata, the stored first descriptor, and the stored association of the at least part of the metadata
with the[ﬁ[ﬁm%@dﬁterasmasldﬂmsm@xmm@ntmmmmm inctaniesf detéimiriag one or
more first boundaries_associated with the first media.dat a and r[%)t(lsg% one or more flrst descriptors

based oHREERFEHhedi FEIHhd R %%F%%“FHS? %HHS | RGHRePSEiBles, the

method futhes. iMdbdes.sepacatiog thediietadatmassociatecswit Hﬁﬁtﬁf@tz{nmt&ﬂ&t@ inttr one or more
metadata sub- partsam;zi\sed on the one or re first oun%garles and souatm th? Sne r more
111 C1LL A

metadatF < pATHANHR tﬁ‘%d(fﬁge&%@rfé[ PAESEN StBr %5%%‘6‘3%’1 & bk MGre first boundaries.

[0023] Inzomesxanpies The meiiac fsrtdesdnchddesinssdeiating the metaﬂaiaaaiadalﬁélél rst

descriptor. [00241 In other examples the first media da cludes ideo. [0025] In some examples,
e ra et BB PGS GG AL o A ToP A Mg e s b

2009/131 863 RGIALS BROMUAHIEL HiIO26) dn dthe rdexanpte sstbei sedoniiimeeliardatadieiudes all or
part of flrst media data. [0027] In some examples, the second descriptor is similar to part or all of the
first des ﬁﬁtor [0028] In other examples, the first media data includes video. [0029] In some

examplegotig fisiimedipaalamelusiescvides caticho thex iapetioidat ineggem of media asset
management. The system includes a means for receiving second media data and a means
for generating a second descriptor based on the second media data. The system further
includes a means for comparing the second descriptor and a first descriptor. The first
descriptor is associated with a first media data having related metadata. The system
further includes a means for associating at least part of the metadata with the second
‘media data based on the comparison of the second descriptor and the first descriptor.
(0611} Any of the aspects described above can include one or more of the
following features and/or examples. In some examples, the method further includes
determining one or more second boundaries associated with the second media data
and generating one or more second descriptors based on the second media data and
the one or rnore second boundaries.
[0012) In other examples, the method further includes comparmg the one or more
second descriptors and one or morte first descriptors. Sach of the one or more first
descriptors can be associated with one or more first boundarnies associated with the
first media data,
[0013] In some examples, the one or more second boundaries includes a spatial

boundary and/or 2 temporal boundary.



[0030] In oth‘élpe%?ﬁﬁﬁbﬁé%‘}the second media data includes all or part of the fiP§tTfiEsaiauenes6{0031] In
- some examples, the second descriptor is similar to ‘bart or all of the first descriptor. [0032] In other
examples, the system further includes a video frame conversion module to determine one or more

second boundari ocjated with the.second media data and the media fingerprint module to
generate one or E?g?é Zef:%r%%é%?%%’ﬁggéﬁcg?ﬁ@?@%@o‘r‘i‘alWiié&i%eagt‘ﬁléﬁﬂ%éeww%re
second boundariéstq{0@83]rnsame«exaniplessihedystem furtheripeludesdthgpediaingsrpiint
comparison modgloeut%gr?mpare the one or more second descriptors and one or more first descriptors.

Each of the one or more first descriptors can be associated with one or more first boundaries

associated with tffifgt niedimaatesifiadlihe atbenexarpendhe sysioms furber Baludes e video
frame conversioqﬂwgodl%l%tg se.%?r%\ e th secand media data into one or more second media data
ﬁnﬁ 40ata wi al Ie ggh

subparts based on the ong or more Sacond BoURTARBET fB855]GR LG M drthinsub wrrteyssth further
includes the media thetaxaparna ultthio assodateatjeastpanofifieinetadata with at least one of the

one or more sec edia data sub-parts hased on the comparisqon of the second descriptor and the
first descriptor. [3@@%?% ck)a Oe%leefx%{imp qé’s ’theess)?g?é% ‘Rﬁ%?%i&& e commtimEdtoRthodule to

receive the first media data and the metadata associated with the first media data and the media

fingerprint modul éq%?n raS%eH}Q%Jirst %es%isptor b §d on the first media data. [0037] In some
examples, the system further meludeathe media Mottt RbfTE Hdloeata oAb paFEof the
metadata with thdefirsidesscriptor. WO 2009/131861PCT/US2009/040361 6 100381 In other

examples, the sy, furfpl%rli]rélgluxdes esst%ra%zl %e%\éﬁ lf%f storelt e metadata, the first descriptor, and
the association of (e at I6agt Bart of the Metadaia Wt e HESt PSSy Medhedisv & dilastored
metadata, the stoksd dirdtthiesoripdars asw thecstorel dsshoiatien otihe atdeaskpart pfitbemetadata
with the first des%ggtor. tg%%%gl énog %a}%es the system further includes the video conversion

module to determlnecr1 ne or more firs? OUNara %tSSOCiated with the first media data and the media

fingerprint modul®€d Yenbraterore anpierafirst elbadriptoishased amntbedishmediadaiaand the one
or more first bouaqdea[%%%dgtgmi 1% %Irré%r exam les, the system further includes the video conversion
module to separate the metadata assoma(%eac With the first media data into one or more metadata

sub-parts based #2He ohecthanererfipdtd thindaiesidndlibeimadiasmetactatasnesdeto @ssociate the

one or more me t& -parts iﬁ] the one .or m first descriptors based on the one or more first
boundaries. [0041] In s%&r{r?gpg&fr%\% oS, the YRS lgg %trfﬁ?éh&f‘éi%ﬁ%‘ﬁf@a?a Btk iaule to

associate the metettaiptemne theefitstidesbrptor 004 21dhe tnedia assettrianagesnenicdascribed herein
can provide one re of the following advantages.. An advantage of the. media asset management
At a%s S et (ﬁ\%e %ﬁ% e taﬁg T m%‘l%}? &%&%Eﬁagﬁqﬁ%%e complete

is that the association of the metadata enable e 1hcorpo
workflow of medi#0Ré], fronsqproduction ¢hrivghdituddurshssentherebyenoreagingtee oppestunities for

e A g L e o e L e nen L
via the quick andlessertites hestadatdtasSotiatiatie data and the one or more first boundaries.

[6022] In other examples, the method further includes separating the metadata

associated with the first media data into one or more metadata sub-parts based on the

one or more first boundaries and associating the one or more metadata sub-parts

with the one or more first descriptors based on the one or more first boundaries.

[0023] In some examples, the method further includes associating the metadata

and the first descriptor,

[0024] In other examples, the first media data includes video.

[0625] In some examples, the first media data includes video, audio, text, and/or

an image.



[0043] An a&’&tﬁ?ﬁgﬁw&ntage of the media asset.management is that the R EN i ¥dsociated
metadata can be efficiently searched and browsed” thereby lowering the barriers for use of media.
Another advantage of the media asset management is that metadata can be found in a large media

archive by auickly ¢l efeialy campring e uniane Aeserptom Alhamedia with s stgred

descriptors of the media store media archive thereby enabling the qu icient
association of théatisrrect metadata, i.e., media asset management. WO

DOISTEOLPCT(hin#POR DO LA Il AonRak AN acialiiaoes,aliBe ISRent iiention wil

become appare the following detai escription, nin conjunction with the accompanying
drawings, illustratisgribprinciples of the invention by way of example only. BRIEF DESCRIPTION OF

THE DRAWINGﬁ)gi 5] I‘gtb%fgrrgg%gﬁ e%\’r/]iﬁ]g%}%{ I%gﬁﬁt&ggg;g{g@eSa\;}ge%QVantages of the present

invention, as well as the invention 1 be mor ly understood from the following description of
various embodini@fR8] whercmadtegeliser thithrtenadvodapamihg erawirg sufbo48k K l@divillustrates a
functional block diagram of an exemplary system; 100471 FIG. 2 illustrates a functional block diagram
of an exemplary contefit analysis server; [0048] FIG. 3 illustrates a functional block diagram of an
exemplary comniéiSatiol géweeiarapsysidm sfo0sOTRIL: dattusrhites sl exempldrffldwsdiagram of a
generation of a digigal video fingerprint; [0050] FIG. 5 illustrates an exemplary flow diagram of a

generation of a fingerprint; [0051] FIG. 6 illustrates an exemplary flow diagram of an association of
metadata; [0031] In some examples, the second descriptor is similar to part or all of the first

descriptor.

[0032] In other examples, the system further includes a video frame conversion
module to determine one or more second boundaries associated with the second
media data and the media fingerprint module to generate one or more second
descriptors based on the second media data and the one or more second boundaries.
[6633] In some examples, the system further includes the media fingerprint
campérison module to compare the one or more second descriptors and one or more
first descriptors, Each of the one or more first descriptors can be associated with
one or- more first boundaries associated with the first media data.

[0034] In other examples, the system further includes the video frame conversion
module to separate the second media data into one or more second media data sub-
parts based on the one or more second boundaries. |

[0035] In some examples, the systern further includes the media metadata module
to associate at least part of the metadata with at least one of the one or more second
media data sub-parts based con the comparison of the second descriptor and the first
descriptor.

[0036] In other examples, the system further includes the communication module
to receive the first media data and the metadata associated with the first media data
and the media fingerprint module to generate the first descriptor based on the first
media data.

(6037} In some examples, the system further includes the media metadata module

to associate at least part of the metadata with the first descriptor.



[0052] FIG. TS hother exemplary flow diagram of an association o?ﬁ?é%&?&f?“_@@m] FIG. 8
illustrates an exemplary data flow diagram of an asSociation of metadata; [0054] FIG. 9 illustrates

another exemplary table illustrating association of metadata; 100'55] FIG. 10 illustrates an Iexem|ct>)llary
data flow diagranygban agsogi i% et data.. [0056].FIG. llustrates another exemplary table
illustrating assogabtionfz)f meta?rflta; %At[% 2%69%%%@6%%&?/@ 6@?0‘3&6@@?_ 0B A ERE 98
illustrates an exmwalméhavdﬂscmmﬂngmmmxmm@ Etlﬁas’kiiml}usﬂaiemflﬁﬁw;lr .
exemplary flow jating metadata; [0059] FIG. 14 illustrates another exemplary low char
for associating rﬁ%@dﬁ%ﬁfgg&)] F G?r]fgégilfus?r%%%%gaer]fg o %“fé%%%rtylﬁSWSHfHSFoé%E‘BE%nng |
metadata; 100612n¢ b YeTitiist@stimbichdmdeash wiranfekemplatytmulithahamiel videgomenitoring

; illystrates [ [ ; [0063] FIG.
system; [0062] F ill n f.an mpla a hical user interface;
18 illustrates an (ta%%%le%iga chﬁﬁﬁéﬁ% Eﬁgﬁg |ﬁ1r%éﬁé%r%%rlé}§§|ﬁw a glne gb%?r%%‘é’f i%%ﬂ%%ﬁg 19
illustrates an exempripHeR CHaet fopth&diditundds esinsage dedectibnheydten ahd JORGHIFIGS.

20A-20B i|IUStrat%@Hqgﬁrﬁ%gé%Hﬁyﬁ{&ﬁﬂest%t é)efnléfg{eN orllx%scgze(rjrioqgasggtc{gs%yﬂ?ogsu&?@%cgns tilré feature
space. DETAILED DESCRIPTION
first media data and the one or more first boundaries.
[0040] In other sxamples, the system further includes the video conversion module
to separate the metadata associated with the first media data into one or more
metadata sub-parts based on the one or more first boundaries and the media
metadata module to associate the one or more metadata sub-parts with the one or
more first descriptors based on the one or more first boundaries.
[0041] In some examples, the system further includes the media metadata module
to associate the metadata and the first descriptor.
[0042] The media asset management described herein can provide one or more of
the following advantages. An advantage of the media asset managernent is that the
association of the metadata enables the incorporation of the metadata into the
complete workflow of media, 1.¢., from production through future re-use, thereby
increasing the opportunities for re-use of the media, Another advantage of the
media asset 'maﬂagement 1s that the association of the metadata lowers the cost of
media production by enabling re-use and re-purposing of archived media via the

quick and accurate metadata association.

[0043] An additional advantage of the media asset management 1§ that the media
and 1ts associated metadata can be efficiently searched and browsed thereby
lowering the barriers for use of media. Another advantage of the media asset
management is that metadata can be found in a large media archive by quickly and
efficiently comparing the unique descriptors of the media with the stored descriptors
of the media stored in the media archive thereby enabling the quick and efficient

association of the correct metadata, i.e., media asset management.



[0066] By waybfYerétdt bverview, the technology compares media contentH€TUsSaMaRmdotage such
as films, clips, and advertisements, digital media br?)adcasts, etc.) to other media content to associate
metadata (e.g., information about the media, rights management data about the media, etc.) with the
media content vi tent.anal . The media content can be obtained from virtually any source
able to store, rec %&%]P ;gi}%\gg%%%.gﬁgaa@\éarﬁﬁ eésr??é%o%’?ée&r)ﬁ?ﬁﬁﬂﬁ&nd‘@w&%e,cgrﬁ\?e television
source, a networkesenst sourdss dodigital yittealdisdesotrcayetaled heconiast analyzerenables
automatic and effigj r f digital content to identify metadata associated with the digital
content. For exar%‘]%{%é?Ili rig r% E@%ﬁﬁ%ﬂ%ﬁ%@éﬂ CeNAues” %@%%ﬁ&}%?%ﬂ%mé@}f&@upted during
the course of routiERReedditing. By comparing descriptors of portions the edited video to descriptors
of the source video, the original metadata can be associated with or otherwise restored in the resulting
edited video. The content analyz&dFJESEIRIBAT ENAIDISIHE BRANVGENaYer, is highly scalable
and can use computer. vision and signal processing technology for analyzing footage in the video and
in the audio dom&ii4Rlreditiieregripeer] Vb eversthdeetimen radalysistsgpserislautorsatic content
analysis and metadaiaitachnolenwisiiahiassuiaiar Whis bumanshseners mayerr due to fatigue,
or miss small details in the footage that are difficult to'identify, the content analysis server'is routinely
capable of comp&Phy¢BR &tCHRRCa P AratipasyeBibetEn 8g%, sbahatat cogrtad atitican be
advantageously g@@@g@ggjﬂétﬁr%@ntent to repopulate the metadata for media. The comparison of
the content and the association of the metadata does not require prior inspection or manipulation of

the footage to be[aapitoreds T hﬁlﬁ@@h@é&t@ﬂ@!ﬁ@ﬁ@%ﬁ(&e&%%t@?&?@éﬂ%%Ep%é?etlign from the
a

media stream data itself and can therefore efficiently compare a nearly unlimite ount of media

content without méu| iIMeracionsEeREATE GONBRLRRISINSEIEr JRREIRISS gasariptors, such

as digital signatures, - also referred to herein fingerprints - from each sample of media content.
Preferably, the d&a&NStbFE iRtquely identify respective content segments. For example, the digital
signatures descgta«a@fcg' Vi eg audio and/or, audiovisual aspects of the content, such as color
distribution, shapes. ahd patterrs TRV idEd Pirel Aietthe HEaTencispeaiRIATIN the audio stream.
Each sample of mediathds:aainitefingerprnithat is basically a compact digital representation of its
unique video, audio, and/or audiovisual characteristics. [0069] The content analysis server utilizes

such descriptors|@HMgerptintsiliosasseciatexnetasata froni the:sante aopéespimilas iame sequences
or clipsin a med@ase%r%gll%asniggstrated in Table 1. In other words, in this example, the content

analysis server receives e’ media A and the associated metadata, generates the fingerprints for the

media A, and sto[lgggfﬁe fﬂ%‘?@ﬁ?&%@{eﬁ% @}%ctirilg A ?"ﬂ% ‘gpgiéassa%ig%%d metadata. ﬂlear the same time

or at a later time, in this example, the content an Ilys S Server receives I%%%ﬁ%a%f’b% erates the
fingerprints for mfé*ilﬂﬁIBl}l@bmpares the fingerprints for media B with the stored fingerprints for media A,
and associates the stored metadata from media A with the media B based on the comparison of the
fingerprints. WO &539/13186 fpimts2c00r0n0861 f0FabiebnExEamplasycissocidtioe Rrogess

Media A
[0052] FIG. 7 iltustrates another exemplary flow diagram of an association of

metadata;

[0653] FICG. 8 illustrates an exemplary data flow diagram of an association of

metadata;

[0054] FIG. 9 illustrates another exemplary table illustrating association of

metadata,

[0055] FIG. 10 iliustrates an exemplary data flow diagram of an association of

metadata;

[0056] FIG. 11 illustrates another exemplary table illustrating association of

metadata;



Fingerprint Iwgtézg'égtgsﬁfgéia B Fingerprint Result Agsociated Metadata Seqlfeﬁégs,&?%%&“ﬂk% Little

Bugs Movie; XYZ Studio Sequence B4 123AA258 Similar Little Bugs Movie; XYZ Studio Sequence A2

[0057] FIG. 12 illustrates an exemplary flow chart for associating metadata;

[0058]) FIG. 13 iliustrates another exemplary flow chart for associating metadata;
[0059] FIG. 14 illustrates another exemplary flow chart for associating metadata;
[0060] FIG. 15 illustrates another exemplary flow chart for associating metadata;

[0061] FIG. 16 illustrates a block diagram of an exemplary multi-channel video

monitoring systern;
[0062] FIG. 17 illustrates a screen shot of an exemplary graphical user interface;

[0063] FIG. 18 illustrates an example of 2 change in a digital image representation

subframe;

[0064] FIG. 19 illustrates an exemplary flow chart for the digital video image

detection system; and

[0065] FIGs. 20A-20B illustrate an exemplary traversed set of K-NN nested,

disjoint feature subspaces in feature space,
DETAILED DESCRIPTION

[6066] By way of general overview, the technology compares media content (e.g.,
digital footage such as films, clips, and advertisements, digital media broadcasts,
etc.) to other media content to associate metadata (e.g., information about the media,
rights management data about the media, etc.) with the media content via a content
analyzer. The media content can be obtained from virtually any source able to store,
record, or play media {e.g., a computer, a mobile computing device, a live television
source, a network server source, & digital video disc source, etc.). The content
analyzer enables automatic and efficient comparison of digital content to identify
metadata associated with the digital content. For example, original metadata from
source video mmay be lost or otherwise corrupted during the course of routine video
editing. By comparing descriptors of portions the edited video to descriptors of the
source video, the original metadata can be associated with or otherwise restored in
the resulting edited video. The content analyzer can be a content analysis processor
or server, 1s highly scalable and can use computer vision and signal processing

technology for analyzing footage in the video and in the audio domain in real time.
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[0067] Moreover, the content analysis server’s automatic content analysis and
metadata technology is highly accurate. While human observers may err due to
{atigue, or miss small details in the footage that are difficult to identify, the content
analysis server is routinely capable of comparing content with an accuracy of over
99% so that the metadata can be advantageously associated with the content to re-
populate the metadata for media. The comparison of the content and the association
of the metadata does not require prior inspection or manipulation of the footage to
be monitored. The content analysis server extracts the relevant information from the
media stream data itself and can therefore efficiently compare a nearly unlimited

amount of media content without manual interaction.

{0068] The content analysis server generates descriptors, such as digital signatures
~ also referred to herein fingerprints — from each sample of media content.
Preferably, the descriptors uniquely identify respective content segments. For
example, the digital signatures describe specific video, audio and/or audiovisual
aspects of the content, such as color distribution, shapes, and patterns in the video
parts and the frequency spectrum in the audio stream. Bach sample of media has a
unique fingerprint that is basically a compact digital representation of its unique

video, audio, and/or audiovisual characteristics.

[0069] The content analysis server utilizes such descriptors, or fingerprinis, io
associate metadata from the same and/or similar frame sequences or clips in a media
sample as illustrated in Table 1. In other words, in this example, the content
analysis server receives the media A and the associated metadata, generates the
fingerprints for the media A, and stores the fingerprints for the media A and the
associafed metadata. Near the same time or at a later time, in this example, the
content analysis server receives media B, generates the fingerprints for media B,
compares the fingerprints for media B with the stored fingerprints for media A, and
associates the stored metadata from media A with the media B based on the

comparison of the fingerprints.



Sequence AAVELEBEIHBOBIg Pest Commercial; Big Pest Company No Matehasdiiv@aaysiace AS
123DD258 Public Service Announcement BB3 Seqlfence B9 123DD258

Table 1. Exemplarjf Association Process

Media A | Fingerprint | Metadata Media B | Fingerprint | Result Associated
7 Metadata
Sequence | 123AA258 | Little Bugs Sequence | 123AA258 | Similar | Littte Bugs
Al Moavie; XYZ, B4 Movie, XYZ
Studio Studio
Sequence | 456AA258 | Bug No NA
A2 Commercial; Matches
Bug Company
Sequence | 123BB258 | Little Bugs Sequence | 123RB258 Similar | Little Bugs
A3 Movie; XYZ Bs Movie; XYZ
Studio Studio
Seguence | 123CC258 Bip Pest No NA
Ad Commercial; Matches
Big Pest
Company
Sequence | 123DD258 | Public Service Sequence | 123DD258 | Similar | Public Service
AS Amnouncement | B9 Anncuncement
BB3 BR3
Sequence | EE258456 Little Bugs Sequence | EE258456 Similar Little Bugs
Al Movie; XYZ B6 Movie; XY7Z
Studio Studio
Sequence | 123FF258 Car No NA
A7 ' Commercial; Matches
Super Bug
Company
Sequence | 456GG258 | Car Service No NA
A8 Comunercial; Matches
Best Bug Limo
Sequence | 123258HH | Little Bugs Sequence | 123258HF | Similar | Little Bugs
A9 Movie; XY7Z B7 Movie, XYZ
Studio Studio

[0070] FIG. 1 illustrates a functional block diagram of an exemplary system 100.

The system 100 includes one or more content devices A 105a, B 105b through Z

105z (hereinafter referred to as content devices 105), a content analyzer, such as a

content analysis server 110, a communications network 125, a media database 115,

one or more communication devices A 130a, B 130b through 7 130z (hereinafier

referred (o as communication device 105), a sterage server 140, and & content server

150. The devices, databases, and/or servers communicate with each cther via the

communication network 125 and/or via connections between the devices, databases,

and/or servers (e.g., direct connection, indirect connection, etc.).
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Sequence B6 EE258456 Similar Little Bugs Movie; XYZ Studio Sequence A7 123FF258 Car
Commercial; Super Bug Company

[0071] The content analysis server 110 requests and/or receives media data —
including, but not limited to, media streams, multimedia, and/or any other type of
media (e.g., video, audio, text, etc.) — from one or more of the content devices 103
(e.g., digital video disc device, signal acquisition device, satellite reception device,
cable reception box, etc.), the communication device 130 (e. g., desktop computer,
mobile computing device, etc.), the storage server 140 (e.g., storage area network
server, network attached storage server, etc.), the content server 150 (e.g., intemet
based multimedia server, streaming multimedia server, etc.), and/or any other server
or device that can store a multimedia stream. The content analysis server 110 can
identify one or more segments, ¢.g., frame sequences, for the media stream. The
content analysis server 110 can generate a fingerprint for each of the one or more
frame sequences in the media stream and/or can generate a fingerprint for the media
stream. The content analysis server 110 compares the fingerprints of one or more
frame sequences of the media stream with one or more stored fingerprints associated
with other media. The content analysis server 110 associates metadata of the other

media with the media stream based on the comparison of the fingerprints.

[0072] In other examples, the communication device 130 requests metadata
associated with media (e.g., a movie, a television show, a song, a clip of media,
etc.). The communication device 130 transmits the request to the content analysis
server 110. The communication device 130 receives the metadata from the content
analysis server 110 in response to the request. The communication device 130
associates the received metadata with the media. For example, the metadata
includes copyright information regarding the media which is now associated with
the media for future use. The association of metadata with media advantageously
enables information about the media to be re-associated with the media which
enables users of the media to have accurate and up-to-date information about the
media {(e.g., usage requirements, author, original date/time of use, copyright
restrictions, copyright ownership, location of recording of media, persor in media,

type of media, etc.).

[0073] Insome examples, the metadata is stored via the media database 115 and/or
the content analysis server 110. The content analysis server 110 can receive media

data (e.g., multimedia data, video data, audic data, etc.) and/or metadata associated



No Matches N 288/té1¥¢é A8 456GG258 Car Service Commercial; Best Bugiraezodmidaiches NA
12 o
Sequence A9 123258HH

with the media dats (e.g., text, encoded information, information within the media
stream, etc.). The content analysis server 110 can generate a descriptor based on the
media data (e.g,, unique ﬁngerprint of media data, unique fingerprint of part of
media data, etc,). The content analysis server 110 can associate the descriptor with
the metadata (e.g., associate copyright information with unigue fingerprint of part of
media data, associate news network with descriptor of news clip media, etc.). The
content analysis server 110 can store the media data, the metadata, the descriptor,
and/or the association between the metadata and the descriptor via a storage device

(not shown) and/or the media database 1135.

[0074] In other examples, the content analysis server 110 generates a fingerprint
for each frame in each multimedia stream. ‘T'he content analysis server 110 can
generate the fingerprint for each frame sequence {e.g., group of frames, direct
sequence of frames, indirect sequence of frames, etc.) for each multimedia stream
based on the fingerprint from each frame in the frame sequence and/or any other
information associated with the frame sequence (e.g., video content, andio content,

metadata, etc.).

[0075] In some examples, the content analysis server 110 generates the frame
sequences for each multimedia stream based on information about each frame (e.g.,

video content, audio content, metadata, fingerprint, etc.).

{0076] In other exampies, the metadata is stored in embedded into the media (e g.,
embedded in the media stream, embedded into a container for the media, etc.) and/or
stored separately from the media (e.g., stored in a database with a link between the
metadata and the media, stored in a corresponding file on & storage device, ete.).
The metadata can be, for example, stored and/or processed via a material exchange
format (MXF), a broadcast media exchange format (BMF), a multimedia content
description interface (MPEG-7), an extensible markup language format (XML),

and/or any other type of format.

[0077] Although FIG. 1 illustrates the communication device 130 and the content
analysis server 110 as separate, part or all of the functionality and/or components of
the communication device 130 and/or the content analysis server 110 can be

integrated into a single device/server-(e. £, commumnicate via intra-process cortrols,
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[0070! FIG. 1 illustrates a functional block diagram of an exemplary system 100. The system 100
includes one or more content devices A 10%, B 105b through Z 105z (hereinafter referred to as

content devices 108250568 R0 SHEHAS.A content analysis, server 110, a communications
network 125, a media database 115, oneeor more %r%%l}jﬁfga ?oneﬁe‘%}%%i?% ]‘ﬁtﬁr@é{‘,’aéel%b through Z

130z (hereinafter [EFEREECTSRdBMitTRIdaticH tavizect 0 ral/stodagetsenienid) aptaggient

server 150. The davigess/databases, and(onseryets, communicate with each other viathe
communication network 125 and or§ Giarlgonnzt%{[ions g%ﬁggﬁoﬁ%sgg\ﬁg sefrﬁ’aeﬁ‘é‘érsaé’é}’ Qﬁayﬁfra%%rvers

(e.g., direct connetiBfiindifect Eorirestivh, Bropnwion2600 82868 PETAIS2A09404086% Hr{0071]

The content analysisiseebdiQ raauasts @nd/QLEesives. media datg - including, but not limited to,
media streams, m#tltimedia, and/or any other typ% of mec?igﬂ(lg.a%sslﬁ%%fsaﬁo, % ?Ie?}éf’}n%m one or
more of the conteHIERAKEY 40 sgSaRgitdl Giaekdns erievicansigheat Gcguisitivbaeviecgatellite

reception device, cahipaReeRRbRL160) W cRUIMICAlion device 1305 9, desklop compuer,
or

mobile computing device, etc.), the storag@e server 140 (e.g., storage area ne et *network
attached storage SCR/EH BRelYSiResERtieh? Serverorsaicn of imtmatbased multimedia server,

streaming multimggéa;%er eéc,. , and/or any other server or device that can store a multimedia
stream. The contént & alﬁg}s THGCRARRINR Sk dinsresefmentspelgryframensequences,

for the media streamal e eoatertanalysissaes 110:amagrerals. (0asirny for each.of the one or
more frame sequences in.the media stream and/or can generate a Tingerprint for thé fedfa stream.

The content analysia seiver 190 EoMbardd tASHIEEIRHinlS of Bief muTefeamecseguendes of the

media stream witA Ghe ofdwotesstored firgernsinis.assosiaedwitqther medias The gontent analysis
server 110 associatgs n}gtadgtz}e%lrt‘ge other media with the media stream based on t & comparison of
the fingerprints. [00 3?% SHEr pleleti ipFsriRicamRaEso 811808 dests metarata

associated with ndestiag(81¢., a movie, a television show, a song, a clip of media, etc.). The
communication device 130 transmits the request to the content analysis server 110. The

communication dE¥iZ8]130hreceives:theathetasatalirom the GoBeMormation for and/or transmits
information from the content analysis server 210. The processor 212 processes
requests for comparison of multimedia streams (e.g., request from a user, automated
request from a schedule server, ete.) and instructs the communication module 211 to
request and/or receive multimedia streams. The video frame preprocessor module
213 preprocesses muitimedia streams (e.g., remove black border, insert stable
borders, resize, reduce, selects key frame, groups frames together, etc.). The video
frame conversion module 214 converts the multimedia streams (e.g., luminance

normalization, RGB to Color9, ete.).

[0080] The media fingerprint module 215 generates a fingerprint for each key
frame selection (e.g., each frame is its own key frame selection, a group of frames
have a key frame selection, etc.) in a multimedia stream. The media metadata
module 216 associates metadata with media and/or determines the metadata from
media (e.g., extracts metadata from media, determines metadata for media, etc.}.
The media fingerprint comparison module 217 compares the frame sequences for
multimedia streams to identify similar frame sequences between the multimedia

streams (e.g., by comparing the fingerprints of each key frame selection of the frame



analysis servB21 3 E¥donse to the request. The communication device 13¢-aes96iaiEi0e
received metadata with the media. For example, thé4metadata includes copyright information
regarding the media which is now associated with the media for future use. The association of
metadata with mediSa advantageously enables information about the media to be re-associated with
the media which enabis&tie o‘?ot’ﬁ’é%éﬂF@@cﬁhawmmﬁtﬁﬁn&dﬂﬂetgr@%%mggagg&&bout the
media (e.g., usage ¢eqUIrENaeRisa @RI L5igiNgl date/time of use, copyright restrictions, copyright
ownership, IocationS §f recording of media, person%g %gafiaﬁs y%%%ﬂé%e?}ﬁ@@fl@ﬂ% s0mee
examples, the meta S ¥sfo iatHrRedizdatabase d1haridiae mﬁeﬁ@pgm}@? sgrver 110.
The content analysistsenioh Q% Ieaing mediad Eokje.gg multimedia data, video data, audio data,
etc.) and/or metadata associated WO 2009/131861P 6361 12 with the media data (e.g.,
text, encoded infortfiddibh, infermationwihin thesnedia.sitgam. etc.). The content analysis server 110
can generate a de%gli&goé gageéi an the media data (e.g., ur%aﬁ\éeﬁsﬁ%ﬁ%fBﬂﬂ‘f?Sf%deEiFéeﬂlﬁﬁﬁﬂﬁmue
fingerprint of part of media Aty St ASFAEdEhiEih draivsis s dnier The mati asspeipentng deseriptor
with the metadata %ébgﬁassﬂe%&epm@geumg{mg%%gm ique fingerprint of part of media data,
associate news nefyor avr\{iég] riptor of news clip media, e%c%%ﬁeeggc% %rﬁ%@@QEeéngqm can
store the media data, the métadAts, e HE8kHifs danererissalaissociation betwassdhe.metadata and

the descriptor via aiStordgendevine«sieishown) and/gr; the.medja database 115. (0074] In other
examples, the content analysis server 110 generates 1—afingerrgg%{ %P‘evac 1—flya freEathsAidltimedia

stream. The content andlybis Seriier tldcarBoangratesths Srasmpin, foreach frame sequence (e.g.,
group of frames, direct-sequence of frames, indirect sequence of f@gr%gsf,gét%%{ SISILR Mttitimedia

stream based on thE SR fitttronBesrdatr&me in the-framme SEGNRTCE ation
associated with th¢ fedifedsequencentadjasvideo © e Audio-ce nigat-metadal; 00731 In
some examples, the content analysis server 110 generates the fra@}@gegiﬂ.%%?(%gsoéﬁ, %0 Hihultimedia
stream based on information about each frame (elg., video contentyaudiosegigtent, me siéth,
finaerorin ). | 03:34:44 05:42:22 o
gerprint, etc.) 42:22 Alpha45s4d Television Show “Why Dogs are
Great”; Part D; Episode: Dogs all
— over North America
42:23 A )
06:42:22 Alpha45e Television Show “Why Dogs are
Great”; Part E; Episode: Dogs all
- over South America
42:23 23 ‘
08:23:23 Alphadsg Television Show “Why Dogs are |
Great”; Part F; Episode: Dogs all
| over Africa J
[6082]

In other exampies, the media fingerprint comparison module 217 compares
the one or more descriptors and one or more other descriptors. Each of the one or
more other descriptors car be associated with one or more other boundaries
associated with the other media datg. F or example, the media fingerprint

comparison module 217 compares the one or more descriptors (e.g. Alpha 45¢

Alpha 45g, etc.) with stored descriptors. The comparison of the descriptors can be

for example, an exact comparison (e.g., text to text comparison, bit to bit
comparisorn, ete.), a similarity comparison (e.g., descriptors are within a specified
range, descriptors are within a pereentage range, etc.), and/or any other type of

companson. ‘The media fingerprint comparisor. medule 217 can, for example

associate metadata with the media data based on exact matches of the descriptors
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In other examples, the video frame conversion module 214 separates the

media data into one or more media data sub-parts based on the one or more

boundaries. In some examples, the media metadata module 216 associates at least

part of the metadata with at least one of the one or more media data sub-parts based

on the comparison of the descriptor and the other descriptor. For example, a

televised movie can be split into sub-parts based on the movie sub-parts and the

comumercial sub-parts as illustrated in Table 1.

[0084]

[n some examples, the communication module 211 receives the media data

and the metadata associated with the media data. The media fingerprint module 215

generates the descriptor based on the media data. For example, the communication

module 211 receives the media data, in this example, a movie, from a digital video

r
UTO TSI T 1T



WO 2009/131861 B 1382000/040361 14 sequenggs, by comparing the fin@‘@rﬂﬁﬁ?@‘lﬁfﬂemﬂi frame in
the frame sequences, etc.). The storage device 218 stores a request, media, metadata, a deseriptor, a
frame selection, a frame sequence, a comparison of the frame sequences, and/or any other

information associgted witmtha.Assagiationofmactadala. aLO%@éﬁépég@J%v | ﬁ%i(atngge? the video frame

' '§ata. The
conversion module 214 determines one or more boundarle_s associated wi e media data.
media fingerprint r?fbadBPgeZi Geicis B g apmro mmdve: dd Sciiptors tsas desarptioe ofiédiandata amd the one

or more boundariegsdébles Zhlystiatas: thenbaungad \}?/tgﬁteimined by an e"mbodiment of theI video
frame conversion le 214 for a television show "Why Dogs are Great. Taple 2. Exemplary '
Boundaries and D@ﬁglégto% fiPeFreenRdes ShewmedBauriadaeSredule0:00:60 BoundatyEndiDescriptor

Metadata 03:34:44108e3dhdddata with the descriptor. For example, the television show name is
associated with the descriptor, but not the first air date.
[0086] in some examples, the storage device 218 stores the metadata, the first
descriptor, and/or the association of the at east part of the metadata with the first
descriptor. The storage device 218 can, for example, retrieve the stored metadata,
the stored first descriptor, and/or the stored association of the at least part of the
metadata with the first descriptor.
[0087] In some examples, the media metadata module 216 determines new and/or
supplemental metadata for media by accessing third party information sources. The
media metadata module 216 can request metadata associated with media from an
intemnet database (e.g., internet movie database, internet music database, ete.) and/or
a third party commercial database (e.g., movie studio database, news database, etc.).
For example, the metadata associated with media (in this example, a movie) includes
the title “All Dogs go to Heaven” and the movie studio “Dogs Movie Studio.”
Based on the metadata, the media metadata module 216 requests additional metadata
from the movie studio database, receives the additional metadata (in this example,
release date: “June 1, 1995”; actors: Wof Gang McRuff and Ruffus T. Bone; running

time: 2:03:32), and associates the additional metadata with the media.

{0088] FIG. 3 illustrates a functional block diagram of an exemplary
communication device 310 in a system 300, The communication device 310
includes a communication module 331, 2 processor 332, a media editing module
333, a media fingerprint module 334, a media metadata module 337, a display

device 338 (e.g., a monitor, & mobile device screen, a television, etc.), and a storage
device 339,

[0089] The communication module 311 receives information for and/or transmits
information from the communication device 310, The processor 312 processes

requests for comparison of media streams (e. g., request from a user, antomated



Alpha45c TelWsita/Sudw "Why Dogs are Great"; Part C; Episode: Dogs all sy ok 05:42:22
Alpha45d Television Show "Why Dogs are Great"; Part D; Episode: Bogs all over North America
05:42:23 06:42:22 Alpha45e Television Show "Why Dogs are Great"; Part E; Episode: Dogs all over

[ 42: :23:23 Alpha45g Television Show "Why Dogs are Great"; Part F; Episode:
gggghgrg\elgfig%;é%ﬁ%g’t %%r%sazschecgﬂe ser%er, etc.) and instructs the communication module 311 to

request and/or receive media streams,

[0096] The media fingerprint module 334 generates a fingerprint for each key
frame selection (e.g., each frame is its own key frame selection, a group of frames
have a key frame selection, etc.) in a media stream. The media metadata module
337 associates metadata with media and/or determines the metadata from media
(e.g., extracts metadata from media, determines metadata for media, etc.)., The
display device 338 displays a request, media, metadata, a descriptor, a frame
selection, a frame sequence, a comparison of the frame sequences, and/or any other
information associated with the association of metadata. The storage device 339
stores a request, media, metadata, a descriptor, a frame selection, a frame sequence,
a comparison of the frame sequences, and/or any other information associated with

the association of metadata.

[6091] In other examples, the communication device 330 utilizes media editing
software and/or hardware (e.g., Adobe Premicre available from Adobe Systemns
Incorporatc, San Jose, California; Corel VideoStudio® available from Corel
Corporation, Ottawa, Canada, etc.) to manipulate and/or process the media. The
editing software and/or hardware can include an apphication link (e.g., button in the
user interface, drag and drop interface, etc.) to transmit the media being edited to the
content analysis server 210 to associate the applicable metadata with the media, if

possible,

[0092] FIG. 4 illustraies an exemplary flow diagram 400 of a generation of a
digital video fingerprint. The content analysis units fetch the recorded data chunks
(e.g., multimedia content) from the signal buffer units directly and extract
fingerprints prior to the analysis. The content analysis server 110 of FIG. 1 receives
one or more video (and more generally audiovisual) clips or segments 470, each
including a respective sequence of image frames 471, Video image frames are
highly redundant, with groups frames varying from each other according to different
shots of the video segment 470. In the exemplary video segment 470, sampled
frames of the video segment are grouped according to shot: a first shot 472’ a

second shot 4727, and a third shot 472", A representative frame, also referred to as
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10082] In othe? examplles, the media fingerprint copgparison module 217 compares PREBRE br more

descriptors and one or more other descriptors. Each of the one or more other descriptors can be
associated with one or more other boundaries associated with the other media data. For example, the

media fingerprint adcaparisen4negule;21776onpaies tei0npios MACORS RIS {6 Girleha 45e,

[ [ [ fth ipt be, for example, an
Alpha 45g, etc.) wgégo§t%@? ? ?grlgi%gra. E)‘é%(}é:#{npanson of the descriptors can p

exact comparison t f] ext it 1/ bif BErsEFGH Ak, ssr¥Rnil QR Comistson

(e.g., descriptors arﬁaypiébihzacﬁgﬁalféﬁglm@eim,swi@tm@fl’?(@é%ﬂ@y?ﬂ_@)?mﬁ%?me etcl.), and/or
any other type of arison. The media fingerprint comparison module 217 can, for example,
associate metada%g%\%l% Il1thee %%%e‘f‘jg?é -ﬁg‘%&gﬁ%’%ﬁg@%&{%&anéﬂ*a%&ﬁ%}gﬂy\ﬁ@jﬂﬁs 474 _
2009/131861PCTuR2009p40361 18 gind/videarti asaoeiate PRUfoh alh:oftherpeiadata withhthe media

data based on a sjmilarity match of the descriptors. Table 3 illustrates the comparison of_ the
descriptors with other descriptors. Table 3. Exemplary Comparison of Descriptors Descriptor Stored

' i levisi how "Wh
Descriptors Storegloindaia Beet ASSRe 4 e MeianRie MRhadR AR AR LS S y
Dogs are Great"; Part

fingerprint can be a representation of a frame and/or a group of frames. The

fingerprint can be derived from the content of the frame (e.g., function of the colors

and/or intensity of an image, derivative of the parts of an image, addition of all

intensity value, average of color values, mode of Juminance value, spatial frequency

value). The fingerprint can be an integer (e.g., 345, 523) and/or a combination of

numbers, such as a matrix or vector (e.g., {a, b], [x, v, z]). For example, the

fingerprint is a vector defined by [x, v, z] where x is luminance, y 18 chrominance,

and z 1s spatial frequency for the frame.

[0094] Ir some embodiments, shots are differentiated according to fingerprint-
values. For example in a vector space, fingerprints determined from frames of the
same shot will differ from fingerprints of neighboring frames of the same shot by a
relatively small distance. In a transition to a different shot, the fingerprints of a next
group of frames differ by a greater distance. Thus, shots can be distinguished

according to their fingerprints differing by more than some threshold value.

[0095] Thus, fingerprints determined from frames of a first shot 472 can be used
to group or otherwise identify those frames as being related to the first shot.
Similarly, fingerprints of subsequent shots can be used to group or otherwise
identify subsequent shots 4727, 472°”. A representative frame, or key frame 474’
4747, 474" can be selected for each shot 472. In some embodiments, the key frame
1s statistically selected from the fingerprints of the group of frames in the same shot

(e.g., an average or centroid).

[0096] FIG. 5 iilustrates an exemplary flow diagram 500 of a generation ofa
fingerprint. The flow diagram 500 includes a content device 505 and a content

anaiysis server 510. The content analysis server 510 includes a media database 515.
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The content device 505 fransmits metadata A 506° and media content A 5077 to the
content analysis server 510. The content analysis server 510 recejves the metadata
A 506" and the media content A 507", The content analysis server 510 generates
one or more fingerprints A 509 based on the media content A 507", The content
analysis server 510 stores the metadata A 506°"", the media content A 507, and
the one or more fingerprints A 509", In at least some embodiments, the content
analysis server 510 records an association between the one or more fingerprints
A509” and the stored metadata A 3067,

[0097]  FIG. 6 illustrates an exemplary flow diagram 600 of an association of
.metadata. The flow diagram 600 inchudes a content analysis server 610 and a
communication device 630, The content analysis server 610 inciudes a media
database 615, The communication device 630 transmits media content B 637 to the
content analysis server 610. The content analysis server 610 generates one or more
fingerprints B 639 based on the media content B 637, The content analysis server
610 compares the one or more fingerprints B 638 and one or mere fingerprints A
009 stored via the media database 615. The content'analysis server 610 retrieves
metadata A 606 stored via the media database 615, The content analysis server 610
generates metadata B 636° based on the comparison of the one or more fingerprints
B 638 and one or more fingerprints A 609 and/or the metadata A 606. The content
analysis server 610 transmits the metadata B 636’ to the communication device 630,
The communication device 630 associates the metadata B §36°° with the media

content B 6372,

[0098]  FIG. 7 illustrates another exemplary flow diagram 700 of an association of
metadata. The flow diagram 700 includes a content analysis server 710 and a
communication device 730. The content analysis server 710 includes a media
database 715. The communication device 730 generates one or raore fingerprints B
739" based on media content B 737. The communication device 730 transmits the
one or more fingerprints B 739 to the content analysis server 710. The content
analysis server 710 compares the one or more fingerprints B 739" and one Or more
fingerprints A 709 stored via the media database 715, The content analysis server
710 retrieves metadata A 706 stored via the media database 715, The content

analysis server 710 generates metadata B 736° based on the comparison of the one
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or more fingerprints B 738" and one or more fingerprints A 709 and/or the metadata
A 706. For example, metadata B 736’ is generated (e.g., copied) from retrieved
metadata A 706. The content analysis server 710 transmits the metadata B 736 to
the communication device 730. The communication device 730 associates the

metadata B 736°" with the media content B 737,

[0099] FIG. 8 illustrates an exemplary data flow diagram 800 of an association of
metadata ufilizing the system 200 of FIG. 2. The flow diagram 800 includes media
803 and metadata 804, The communication module 211 receives the media 803 and
the metadata 804 (e.g., via the content device 105 of FIG. 1, via the storage device
218, etc.). The video frame conversion module 214 determines boundaries 808a,
808b, 808¢c, 808d, and 808e (hereinafter referred to as boundaries 808) associated
with the media 807. The boundaries indicate the sub-parts of the media; media A
807a, media B 807b, media C 807¢, and media D 807d. The media metadata
module 216 associates part of the metadata 809 with each of the media sub-parts
807. In other words, metadata A 80094 is associated with media A 8(7a; metadata B
809D is associated with media B 807b; metadata C 809¢ is associated with media C
807¢; and metadata D 8094 is associated with media D 8074.

[016¢] In some examples, the video frame conversion module 214 determines the
boundaries based on face detection, patiern recognition, speech to text analysis,
embedded signals in the media, third party signaling data, and/or any other type of

mnformation that provides information regarding media boundaries.

[0101] FIG. 9 illustrates another exemplary table 900 illusirating association of
metadata as depicted in the flow diagram 800 of FIG. 8. The table 900 illustrates
information regarding a media part 902, a start time 904, an end time 906, metadata
908, and a fingerprint 909. The table 900 inciudes the information for media sub-
parts A 912, B 914, C 916, and D 918. The table 900 depicts the boundaries 808 of
each media sub-part 809 utilizing the start time 904 and the end fime 906. In other
examples, the boundaries 808 of each media sub-part 809 are depicted utilizing
frame numbers (e.g., start frame: 0 and end frame: 34, frame: 0+42, etc.) and/or any
other type of location designation (e.g., track number, chapter number, episode

number, etc,),
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[6102] FIG. 10 illustrates an exemplary data flow diagram 1000 of an association
of metadata utilizing the system 200 of FIG, 2. The flow diagram 1000 includes
media 1003 and metadata 1004. The communication module 211 receives the media
1003 and the metadata 1004 (e.g., via the content device 105 of FIG. I, via the
storage device 218, etc.). The video frame conversion module 214 determines
boundaries associated with the media 1007. The boundaries indicate the sub-parts of
the media: media A 10072, media B 1007b, media C 1007¢, and media D 10074,
The video frame conversion module 214 separates the media 1007 into the sub-parts
of the media. The media metadata module 216 associates part of the metadata 1009
with cach of the separated mediz sub-parts 1007, In other words, metadata A 1009a
is associated with media A 1007a; metadata B 1009b is associated with media B
1007}3; metadata C 1009¢ is associated with media C 1007¢; and metadata D 1009d
is associated with media D 10074,

[0103] FIG. 11 illustrates another exemplary table 1100 illustrating association of
metadata as depicted in the flow diagram 1000 of FIG. 10. The table 1100 illustrates
information regarding a media part 1102, a reference to the original media 1104,
metadata 1106, and a fingerprint 1108. The table 1100 includes the information for
media sub-parts A 112,B1114,C 1116, and D 1118, The table 1100 depicts the
separation of each media sub-parts 1007 as different parts that are associated with
the original media, Media ID Xv-103 02008. The separating of the media into sub-
paris advantageously enables the assoctation of different metadata to different pieces
of the original media and/or the independent access of the sub-parts from the media

archive (e.g., the storage device 21 8, the media database 1 15, etc.).

[0104] insome examples, the boundaries of the media are spatial boundaries (e.g.,
video, images, audio, etc.), temporal boundaries {e.g., time codes, relative tirne,

frame numbers, etc.), and/or any other type of boundary for a media,

[0105] FIG. 12 illustrates an exemplary flow chart 1200 for associating metadata
utilizing the system 200 of FIG. 2. The communication module 211 receives (1210)
second media data. The media fingerprint module 215 generatés (1220} a second
descriptor based on the second media data. The media fingerprint comparison

module 217 compares ( 1230) the second descriptor and a first descriptor. The first



No Match NA' ?o%?%ﬁﬁs&her examples, the video frame conversion moduleFXIsEpdratessine media
data into one or more media data sub-parts based #h the one or more boundaries. In some examples,
the media metadata module 216 associates at least part of the metadata with at least one of the one

or more media datg.sub-par on. the, compagison of the descriptor and the other descriptor. For
example, a televised m \%2 (E:%alﬁﬁuggl g%?l T 0 %@ Sar E?B%%':Ba ﬁﬂ@%i@?ﬁﬁ&?ﬁd&% fiéhe

commercial sub-p&pesag dhsstiatetiand Fablerdt J0aBiH}dn e @@MmRles A EOMMmMRIGRteR module
211 receives the megdlig, @gg metadata associated with the media data. The media fingerprint
module 215 generr%tes pk%?gescrlp%hbﬁga%r? {ﬁe&%}lfg&%? afiC- PP eRRIEIThE 2 mAtmcaton
module 211 receivé§atiatpaddist dhea éastmsrerbthplecadaovieiliram aisiahvigeaadt disg §HVD)
player and the megadata,fram an jptemet movie database. In this example, the media fingerprint
module 215 generates a gescriptor o?:%%g Orﬁ%\%sgﬁ@(gsasnodcf‘g?gr?ﬁg%ﬁff’étalmﬁ theCadscriptor.
[0085] In other ex&AipTEECHfE tidgifatertaiplonddulet Rifchssociatesaiigasiparabine metadata
with the descriptor. For ex%gg‘le, the television show name is associated with the descriptor, but not

the first air date. [0 in Ebe &xinapmsss the tbroreremapbuicd i@ istore3théomatadaianthe first

descriptor, and/orthe:a8s06iatll the metadata with the first descriptor. The
I AR A g A, (f%ttﬂé)a ﬂ?’gfi\fi%s?c]r tor, and/or

storage device 218 can, for example, rétrieve the stored me aaata, the s
the stored associdfioh'GEthe a8)sasehrneditndatnetberaradaitti-the: first desioripiard jQO8T] In some
examples, the megha:mgtadata module 216.determin and/or supplemental metadata for media
by accessing third partﬁzianfo?mati(?n sour(_:eg, The me%?ﬁ%é%ﬁé?ﬁgpﬁéﬁ%ﬁegﬁé@gﬁe'p@ d8Ffitadata
associated with ni&tita fFOmmAFAiatERRsprR Bl e 2.5 inteeratmiodRoatehasaoistemetdnusic
database, etc.) anzorigthid parysomnesisia datpb -g.+.movie studio database, news
database, etc.). Fo exgmple, the metadata associate%g%it%gﬁ%gignlno rﬁ%%%?ﬁ%‘?éfgé"ﬁﬁl&% fincludes
the title "All Dogs E%etﬁl?i’é%@é}%ﬁaﬂ’almwmmdui@a@g MovierSiyiic 0)Baseden thereetadata,
the media metadatasnadule 26 reauests. additiona) the moyie stydio database,

b T A R N B esang

receives the additional metadata (in this example, release date: "June ctord’
McRuff and Rufful¥ CBBIREE HiFitis trneess 03 a2pasiddissboiates theadiiionalmetadata with the

media. [0088] FIGsshillugiiatemarynetionahblock.diggram,ef.an sxgmplary communication device 310
in a system 300. The communication device 310 includes a corr?n?ﬁ%ggtelonné)}@%suﬁlel 3T Rrocessor

332, a media edifii§ FBEHE 238 miedmFigerantdhdegle 5R4: matyismibtaddtaimodule 337, a
display device 338{ecgragemamien:a Mokl deuirRaiean; adsleuisionsgts,), and a storage,

associates (1340) at least part of the metadata with at least one of the One of more

second media data sub-parts based on the comparison of the second descriptor and
the first descriptor. If one or more of the second descriptors and one or more of the

first descriptors do not match, the processing ends (1350).

[0167] FIG. 14 illustrates another exemplary flow chart 1400 for associating
metadata utilizing the system 300 of FIG. 3. The media fingerprint module 334
generates (1410) a second descriptor based on second media data. The
communication module 331 transmits { 1420) & request for metadata associated with
the second media data, the request comprising the second descriptor. The
communication module 331 receives (1430) the metadata based on the request. The
metadata can be associated with at least part of the first media data. The media
metadata module 337 associates (1340) metadata with the second media data based

on a comparison of the second descriptor and a first descriptor associated with first
media data,



device 339. %%%?gfﬁés%mmunication module 311 receives information for It omr=0sits

information from the communication device 310.-TH& processor 312 processes requests for

comparison of media streams (e.g., request from a user, automated 17 request from a schedule

server, etc.) and ir{\(?iréggts 0991.munication odule 311 to request and/or receive media streams.
inger

{00901 The media print module 43 Y RHEPH S HRIGEY SIR fiesak Ry Tasrei atfiaction (e.g.,

each frame is its owstddesafusiiie mefRetignom graupraGamesihavakey Hame selarlion etc) in a
media stream. Th?rﬁﬂsedh"?l ata modu[ée 337 a(fsociates metadata with media and/or determines

the metadata from megllas(@%., YHACH TR G IssReare histhrrseadmedidaiatfor hedia, etc.).

The display devicecga8stisplaysalcateestomesiaimeiadatae a SRacrntor & flamg selection, a frame

sequence, a compgggggs ﬁ{g{% frame sea?uenggé, gE}gd/or any other infolination associated with the

association of metadata. The StorsgS AREES e PrEqhastviadn: ratheiasse dateberiptor, a

frame selection, aafrmmu’éﬁcﬁ,medmmamisﬂ?hmﬁ%ffﬁé&ﬁi%%ﬁﬂﬁﬁ%ﬁﬂgfﬁc‘f‘ﬁ&‘{tﬁ%@
information associgted iyaégh%i%§ﬁ_%cis%gon dof metadata. [0091] In other examples, the communication
device 330 utilizes media editing s6 ware ShaRsT haRbars O 2 ABpEpremidhs stagingble from

Adobe Systems |desepptetepSarfidosksGalifaraiao Eatdl VidenStadios available from Corel
Corporation, Ottawa, Canada, etc.) to manipulate and/or process the media. The editing software

and/;)r hardwe)lre CAH eI Ui an taphiitations itk de djagdoartiart nmwm%m and.drop X

interface, etc.) to fansAy [ in ited to ontent analysis server 210 to associate the

applicable metadata with}t]%]egyrge%%a? i pbgg}? I13 .S%%g%?élﬁﬁgﬁﬁzﬁééﬁﬁ’&éﬂ?ﬁﬁry flow diagram

400 of a generatiéfdst At WiEPsidsafingEiplint: Theeontelydnalysissunits fetchiineresarded data

chunks (e.g., mulgm%g@sggg%@%fﬁg@ 5@8 ighal buffer unitg, digect% aq% traglf?r%erprints prior to
et iutuitate Sk

the analysis. The content analysis server 1 receives e video (and more

generally audiovisgd b plipsrRrsegments:&0neas Qg [ respective sequence of image frames
471. Video image frames are highly rée%tjn}d!aﬁt, Wittlx gr%t?p%g%%% ugr 3%1%%8%%%%?%%%@%000rding
to different shots HtiHe Vs LetjimahthymadisreaxsinplanybridearséGatent R, isamplad frames of

the video segmentarg OsguPeshaccorais +afirst shot 472", a second,shot 472", and a third
shot 472", A represlentative frame, also ?g?eg?r?g%)rgéﬁs\%@%égffﬁ BEPCTISSY0040361 18 a

key frame 474", SRR JEHer BIRY SrafiersErasmdifo catehtohthe Wiforentshoted TRindi2", 472"

(generally 472). 'Hlagig%;@m_amﬁjy%sgg@gga@g}qde_;g;mé respective digital signature 476', 476",
476" (generally 476) for each of the different key frames Eﬁfp%nengr%ﬁ}%? d%i\t\é}flébﬁjgtﬁ%% 476 for

the key frames 472 TGt S FEPTESE At aRstal A v diigerprimt4 78 ohthe eiempdaty vidke segment

470. Internet, from a distant capturing site to a centralized content analysis site. The
video detection system and processes may also be integrated with existing signal

acquisitior: solutions, as long as the recorded data is accessible through a network

connection.

[0111] The fingerprint for each data chunk can be stored in a media repository
1658 portion of the data storage subsystem 1646. In some embodiments, the data
storage subsystem 1646 includes one or more of a system repository 1656 and a
reference repository 1660. One or more of the repositories 1656, 1658, 1660 of the
data storage subsystem 1646 can include one or more local hard-disk drives,
network accessed hard-disk drives, optical Storage units, randorm access memory
(RAM) storage drives, and/or any combination thereof. One or more of the
repositories 1656, 1658, 1660 can include a database management system 1o

facilitate storage and access of stored content. In some embodiments, the system



[0093] In soMEPHAMBIES1 a fingerprint is also referred to as a descriptor. Eaelrfingespsimniogan be a
representation of a frame and/or a group of frames#¥he fingerprint can be derived from the content of
the frame (e.qg., function of the colors and/or intensity of an image, derivative of the parts of an image,
addition of all intenﬁ'%t Ovalue, average of color values, mode of luminance value, spatial frequency
value). The fingerprint cal B& Srfhifdgat 8§ bass! Bh8icantidar b censhinatiothefNTReES SUch as a
matrix or vector (e grcdss [k)kr [xuyh 2b) Jrek1e i int is avector defined by [X, y, Z]
where x is Iuminanc&'gg IS chron][inance, and)éf?;}asigcar%? req eprggflvfegf tﬁgcﬁfnﬁ@tmgﬂﬁaﬁﬂ%?ome
embodiments, shots aré diffalBALSRRFLREOIRRY o Findurmemevaiubdufiog exarmpe, imaivgelor space,
fingerprints deternprestdsom, tranfies:atitie same.ahabwlLdiffgr, from fingerprints of neighboring frames
of the same shot by a relatively small distance. In a transition to a different shot, the fingerprints of a

next group of framed Wierlbyenyreafbsdistansent hus; ; istinguished according to their
fingerprints differirbgjg% %%@?ath%n somg 6Bhreshold valufr[}o. %gﬁ%buisggnlée%ﬁyﬁésdiﬁﬁmed from
frames of a first shot 472" can be ueed 16" §roEFEr bife ainsesdatiyshusmframesasibeing:related to
LS

e e e T D AR o e

L2 5020 A %%ret%?géa}nve rame, or key frame , 4747, cah be selected for
each shot 472. In some embodinients, tiie KB FPANE 18 dtttigacedyrsblectedi fromotimfingssprints of the
group of frames infthersedirershoti(eng | GI% augnagw&g&g&g}pﬁs[ggggg @%b‘r’ei u Hja\tes an exemplary
flow diagram 500 ﬁfagc%rb%rggon %f a fingerprint. The flow diagram 500 includesa contehtdevice 505
and a content analysis server ko) ci'ﬁseac R ﬁf%%i@@%ﬁer 510 includes a media database 515.
WO 2009/131861f1H{S209/040361, 19, The content device 505 transmits metadata A 506’ and
media content A 507" 0 the content analysis Sef7&r ST EHE ebpbers tskijuis isenhedslta feceives the
metadata A 506" Bftf thEnBédia contelitAIB0Z o fTihe sRRIGRLARRVIISSELE! SAD %@%@&%ﬂ%ne or

more fingerprints . -qn_the media content A 507". The content analysis server 'stores
the metadata A 5(?2%%%%%%?5%%%%&%0@“?%%%%“8}?&&P%%&%ﬁmmﬁﬁﬁgm BOOI: In at least
some embodimentsiti&iabnesas analysisesenrel H10deceidsan asspcigtian pghwean §Q$SO e or more
fingerprints AS09" and the stared metadata A 596"8\/6}1]((;0971 FIG. 6 illustrates an éxemp a?']f} fidw
diagram 600 of an association of meta SRS iTAREH itk R dériterisanatysissserver
610 and a comm@RitBtGH HedRE B8R Heroundntanadisis sefvensla inshides a pediadatabase

. . . . . [S]
615. The commupjeation dexice630 ransmits fpedia content B 637" to the content analysis server
610. The content analysis server 610 generates one ot W?iﬁ%@?ﬁff&gﬁ%@@m@ denthetsmedia
content B 637". ﬁfé}%ﬁfé@ﬂ EFiaryisis seriver 6400cCThpanes e/ ANQiAIMATS {E}gﬁﬁ@[iﬁl&%ﬁgf and one
or more f|ngerpr|mg@%@ggegtgf%gig@d%%%egéavgoa[letabasfcsa 615. The content analysis server 610
retrieves metadata A 606 stored via the media daiabase &1 BT FRIGSHERMt #thlgsricsemuédr 610
generates metad%ﬁ%lhz%%'%féﬁcdf@rﬁmemarison of the one or more fingerprints B 638 and one or
more fingerprints 003 %?9 and/or the rnetadata A 606. The content analysis server 610 transmits the
metadata B 636' {0t cdmifiiEmehfiviierewdts 6862 Taeteomimianicatidn deyice:S3R.assqgiates the
metadata B 636"tk tighmadia,cen ! 8) FIG. 7 illustrates another exemplary flow
diagram 700 of an association of _meg%g%égﬁég ’fﬁ%%%éi&%rﬁ%%% T’r’%’ﬁ&@@@@oméﬁ?ﬁm server
710 and a comrﬁﬁ# a%)%ﬁ HesAEL Y septvrrslcdividnd antalysia genide ddghingludascamedig database
715. The commurieation Gemes! i a of: more fingerprints B 739' based on media
content B 737. The comm nicatioral%jg\%%%t?%%%%aﬁgré}% & %engea%%wglﬁﬂﬁgrﬁ}iﬁ{’écﬁcﬁf@'Eto the
content analysiscélé%}%?gﬁ ST Hig Soiftern beranitis seldarsTiocompeaiestne.ane ardnaug fingerprints B
739" and one orseyatatBngeRERES via ik dia database 715. The content analysis
server 710 retriey énetag(%ta A 706 i%%rﬁe}gﬁ/%igrtél%f#a\?eag’rﬁ RiHbaREPATE OPHE Y e dnedysis server

710 generates metadatd B 738 B vh Brocontpirischufithesans storage management
provides reliable, uninterrupted signal availability over very long periods of time
(e.g., hours, days, weeks, etc.). The controller 1662 is configured to ensure timely

processing of all data chunks so that no data is lost. The signal acquisition units



20 or more g8 #81738" and one or more fingerprints A 709 and/or themetadaisiAs?6. For
example, metadata B 736' is generated (e.g., copiedd) from retrieved metadata A 706. The content
analysis server 710 transmits the metadata B 736' to the communication device 730. The )
communication deggr? 730 associates the metadata B 736" with the media content B 737. [0099] FIG.
8 illustrates an ex géﬁ fetRRiv URRGFalR BEbO aRvaReTaicnakadataqtifeingethe system

200 of FIG. 2. Theltiowediageasc8ae:insiides Medie$03;and Mmetadata, 804, The communication
module 211 receives the media 803 and the metadat§a 804 (e.g., via%ggéﬁtéﬁlttd(@/%aéli%S of FIG. 1,
via the storage dd\ﬁkﬂl%&tﬁn}a'éhﬁ)mﬂmﬁfﬁlﬁlﬁ: @%\éﬂﬁi%ﬂ'ﬂﬁﬁ%”%%‘%&%%%g% b%“{“_ja”es
808a, 808b, 80806)§t0§dc and g(gSe @e einafter referred to as boundaries 808) asso ated with the

media 807, The boih Al e A0 e A o g shemss loeadis ASEUaE maditeiBeB80E, media

C 807¢, and medi©-80Ting fisgeedinmetasiata madplecL§ associaisnarof the meladais 899 with

each of the medi%gg%l%%r}s 8Q7. In other words, metadata A 809a is associated with me |aC%& 807a;

metadata B 809b 1S 2Ss6cisted With Thedis B'8 95 Sk sathles sogias esssiaset witthemedia C 807c:

and metadata D 808wbistlsgeiptedsvisitiviagia Rd30Fsh:10300) 1 5eme.S4amRIes.Ahg video frame
conversion modugiéﬁrggg%gine%htgg%gou%daries based on face detection, pattern recdgnition,
|

speech to text analysis, embe SoHals e thehiia, third party signaling data, and/or any other

type of informatiog, {hat pray information regardin dia boundaries. 10101] FIG. 9 illustrates
another exemplz;)r@ tabje 900 |ﬁr§%terlz§[?r?§% éf’s%né%ig%%ﬁ%wg%ié%& SR G SRR vibgideitam 800 of

FIG, 8, The table Wo0kusaenéslihfoimatipnregiidingia mm,apmtcgﬁgﬂogét@gﬁgrg&g{%t@n end time

906, metadata 9 | | 9.The 9Q0 includes the information for media subparts A
912, B 914, C 91q§0§r{9§r § tél%%%ﬁ%%}g%%er 86%%@5%% EBETN FRAESIBH8 B Lo medrisig part 809

utilizing the start 7@ B8ansme drrendstifie 806nin otiatiexamnplesetheoHREains.808gf each media
sub-part 809 are depicted Mtiljzi mber {e. ., Start frgme: 0 and end frame: 34, frame: 0+42,
etc.) and/or any other yﬁet of %ggg‘g%%ggﬁ%%r% e &?’?Fﬁg}g MBELEA LA i BE gapigode
number, etc.), WOP(09i283 8639CRUSROCI/N40RAI S fEIH2k FG 11 Golustratas.an gxemplary

data flow diagram ' f metadata utilizing the system 200 of FIG. 2. The flow
diagram 1000 inclﬁ%%%%rﬂigﬁ%%%%gﬁgﬁﬁggﬁa ?L&Sii\.”‘f%é} @Bﬁiﬁ EatoHheadE 21aEteives the

media 1003 and MR€Théfadats 20047(B 1015 vietithveoalytinh désioes 10 af TG drviadhg storage device

218, etc.). The vidagfame.conversion module, 214 detelmines boundaries associated with the media
1007. The boundaries indicate the suB'—pr%r%udﬁ1 1 ai e did TR RSO Vit Baberhittedia C

1007c¢, and mediblOBA 100 7RIS didety raphe bomversionawotisledid Eeparpses themnegia:1007 into

the sub-parts of theimedigydThemedig, tﬁ,% module 216 associates part of the metadata 1009
with each of the separated media sub-éggre’ts %%P%C%Lﬂ(ﬁé?rﬁ%re s?cr%g[ dtd RsFoipcpniigure,

reconfigure and obtain status of the content analysis 1644 subsystem.

{0117} In some embodiments, the analysis chuster 1644 includes one or more
analysis nodes 1654 as workhorses of the video detection and monitoring system.
Each analysis node 1654 independently processes the analysis tasks that are assigned
to them by the controller 1662, This primarily includes fetching the recorded data
chunks, generating the video fingerprints, and matching of the fingerprints against
the reference content, The resulting data is stored in the media repository 1658 and
in the data storage subsystem 1646. The analysis nodes 1654 can also operate as
one or more of reference clips ingestion nodes, backup nodes, or RetroMatch nodes,

in case the system performing retrospective matching. Generaily, all activity of the

analysis cluster is controlled and monitored by the controller.
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is associated with media A 1007a; metadata B 100Qb is associated with media BUFSH 84 Métadata C

1009c is associated with media C 1007c; and metadata D 1009d is associated with media fl 2007d.
[0103] FIG. 11 illustrates another exemplary table 1100 illustrating association of metadata as depicted

in the flow diagrarf®1D€J0 of FéGp:b0esEhe table-d LOGHIsirates infasmation Jagasding. a,megia part
1102, a referencetﬁgstggl?%ggisngl n%edig '11tﬁ4’ metac?ta 1106, and a fir%er.print 1108. The table 1100
includes the infomiation 1or madia Sub-pans KITrsakasts o 1Benelirdabn thenmrHacmsised1100
depicts the separatipreofeadisigetizufishparis 480 dnascaiferentnosts H&E@&%%%ﬁ)@m@%ﬂwh the
original media, Mggigcél]%%w-lo 02008, The s%ﬁ),arating of the media into subparts advantageously

enables the association of Sifaremt Aretkabi s diffaPERE B9 HE B hRsE fgisarmEid@dd/or the
independent acceseabf thiesubt fartydtam 15eroediaateivei(ede Jbevwinsagedsyics 218, the media
database 115, etg,). C%gal[%% In some xan%p%les, the (gogpd?ries of the media are spatial boundaries
e.g., video, images, audio, A& CtempoTAr bOURTARRE (EHY RffEcddeReHing e thesprafifeustimbers,
etc.), and/or any ether sypedicbogdanysforebmediad HOMIRGalid lestiatesan @xemplary flow chart
1200 for associatipg meta %g_g 8ti|i§ti£11gﬁtglges stem,2§o of FIG. % The communication module 211
receives (1210) second medid data. The niedim fihgstsHit Jea KRBT aRSSIPIPeY R 8econd
descriptor based Brptite gkttt nirediadatach hervedia fingenpanheenparisonetulelf;compares
(1230) the secon | d a first descriptor, The_ first descriptor_can be associated with a
first media data tf?%%%%cs%?gg% d%%?a%ﬁse{%?? t'hgg g%%%r?ff a%s%zép‘i r gﬁgif'ﬁg(?il%ot}%%‘&ﬁ‘btor match (e.qg.,
exact match, simitatanitiite anpeitcemmge feom éadhiothenie aselative, sealedetey), thg media metadata
module 216 assog&%%%%%g)tﬁérg%?st part of the metadata with the second media data based on the
comparison of the second descriptor and the first descriptor. If the second descriptor and the first
descriptor do not , b ¢ I ..[0106] FIG. 13 illustrates another exemplary
flow chart 1300 fc@ﬁi%cigﬁgpnﬁg%%ﬁ lﬁ?gfr%gét%%fégﬁ]e%ﬁ%ﬂéﬁ é@ﬁﬁ“ﬁi%&ﬁ%ﬂ%ﬁﬁ??&guon
module 211 recelf&S 184 sEeoRd/Etia chatheTheividdy frametoondersiomaionule 244 determines
(1315) one or m I} iated with.the second media data. The media fingerprint
module 215 genﬁi%i&ag%o oﬁ[g aci)Wnﬁ?ggc%tﬁdogégé?&@%[)g%%téoo# %Ogg%ngﬁgwgﬁia data and
the one or more §8c6id bouhbakds! THY wraditeinsprintesmpirisoiomooiaie: 24 Feéaepares (1330)
the one or more ggg ' 0 ' escriptors. In.some examples, each of the
one or more first desQ(J:eri(%ifJtg()grrzci';l{]!r%Jt ?i%%%%b%ﬁv%r%é%%g%%%g%&% %rﬁ%%aa%%%%:gteaﬁ%th the first
media data. If onBS51oRd e BlgcermmisUekeliprors etk orreaor idreted thenfinst deseriptors match
(e.g., exact match,Sig ithi eniag .1 a relative.scale, etc.), the media
metadata module&g?g& gg{fgﬁa@_ 13%1%1) at Ie?s%%gg (?f t g%%é%%%ﬁ%ﬁ? %1,[{: Fce%lss'? Ic.)lrrllé gfa {i%& one or
more second metha B GUBBSHB 8600 ey ssmparicorsherersevtiizdetariptorand the first
descriptor. If one.grNIE ¢fdhes80a descriptors and one or more of the first descriptors do not
match, the processing ends (1350). [0107] FIG. 14 illustrates another exemplary flow chart 1400 for
associating meta@aoptilizingdue systemBRAOHRIG: %@%@;@&h@é&@&%@&ﬂ%@%ﬁ %gé‘h%%”erates
ule

(1410) a second desgriptor based on second media data. The communication mo 1 transmits

(1420) a requesttBF MEtaERP Fsctiaklaimusind B Conl ITRim sedneidesre datesticompstiing the
second descriptaablhergammunicationmpduign3aiaseivrsitié3Onthe metadala %ﬁ%ﬁge@e
ia

request. The meta tagg:an be associated with at least part of the first media data. The me

metadata modul&33P SE5EatES d oMo R R WrlstHe s cEbpiomddistdariusesedwm a comparison
of the second desstiptoane:a disirdpsetinter dssaciateewithfirshmediadata: o 23elaied i the

detection itself. Generally, a name or other textual indication of the stored image

can be provided next to the image. The detection information can include one or
more of: date and time of detection; indicia of the channel or other video source;
indication as to the quality of a match; indication as to the quality of an audio match;

date of inspection; a detection identification value; and indication as to detection

source. In some embodiments, the GUT 1700 also includes a video viewing window



[0108] FIG. 18RI other exemplary flow chart 1500 for associating np&q@g%g%g glthe
system 300 of FIG. 3. The communication module 331 transmits (1510) a request for metadata
associated with second media data. The request can include the second media data. The
communication moql,}l§83§01_ rvelceives (1420) metadata based on the request. The metadata can be
associated with at least part of TFSEMietrd B, freanedihamstedatembniulel337 agsociaiesd430)
the metadata with thé@ecanihnhediatlataibased 9 3 cRMPArsaLof the second descriptor and a first
descriptor associated with the first media data. 10]?091 FIG. 16 TIlUStAeS ?B%Wﬁﬁ‘gqgﬁﬁl andin
exemplary multi-channél Vides monitoring system 1600. The system 1600 includes (i) a signal, or
media acquisition sp(p@ﬁterpI , (i) a content analysis subsystem 1644, (iii)) a data storage
subsystem 446, and (iv) a maﬁgg?gﬁgza%ﬁ%rgﬁeﬁs%wgﬁfED@l?Q‘]the mbdikbicquisitionaubsysiem
1642 acquires one Btatiarecvidescsighals 465 gEof Rash: sianalathe.nedia acquisition subsystem 1642
records it as data cljlgj@é;%rgrg% nm&gr of si_gnal buffer un%s 1652.1 Dcepe#dﬁ%moé {ﬂ?%%%ué &8'%he

buffer units 1 652 may perform in’gerﬁrri(ﬁfl ﬁé%&ib%pgé%@ﬁeé§‘éf§"§,@ib@dtml Aidre! detail fEyeing This

can be useful in a ré%@étesd@?am%drﬁ@rﬁmﬁm wRIdR VEBLE0MmRAGE fingerprints g}{e transmiitj;[fd
over a communicatipRgmedium, dggaqg assug}xra Internet, from a distant capturing sitet & CeRtPAfizdd
content analysis Sitgiﬁ-rh% Video detection SyeRRTEd b6 cass Bimaiffarstide tatégrated aith existing
signal acquisition sBltifibAYrasUbgras this idcoraed data is,aaeessibledhrough a network connection.
101111 The fingergﬁmi%%kbgﬁg%}%%%nk cap.be stored in a media repo%%%?fefgg ajp]dfﬂ?ﬁf’of the
data storage subsystem 1646. In some SBod §ﬁ{§,eﬂli‘8}éata storage subsystem 1646 includes one
or more of a systermuiepgsitpry; 1656;a0d a reference repository 1660. One or more of the repositories
1656, 1658, 1660 of the data storage su %yssat%r%x?gféa&ﬁ%‘éﬁmétdﬁ@%m@miham-dfskedrives,
network accessed FsHRbIER@riveae ofticatistoragemnitgorandnm ACCasS @p&mg{grﬁ@t%ﬂ)- sIora}?%e
6 iclude a

drives, and/or any @pﬂ]ﬁ)ﬁi‘ﬁg@ﬁ]}ttme{%ﬂ{ Qgs%logtmore of th{e%gepositories 1656, 1658, 1 o”g:lgﬁtt

database management system to facilitate storaag%sgrnicﬁltg gé’%‘?%@tﬁébﬁf@ﬁiﬁh@dﬁn@nage
embodiments, the Q%ft‘éfﬂnw@%d@@%%@ﬁ@mﬂﬂgﬁﬂﬁ)@&%%&ﬁ%ﬁﬁ%&'m&ﬁ different
SQL-based relationnhainbase, sYSEEis.Hrugh Jis database access layer, such as racle ang
Microsoft-SQL Server. Such a system datal%)a%e gcﬁ‘% ag@a&?ﬂﬁpﬁéﬁ@&?%féﬁall&mmaddta generated
during operation, if&TRRgG proEe3ainy Cbuntiguratiolin aperistatusdpfsmpation. 0442] 1 ome |
embodiments, the taedia @Bﬁgﬁﬂgﬁéﬁigﬁ?%ggﬁ the main payload data sforage ofgtheC 1slyg5 em
1640 storing the fingerprints, along with their corresng}la&%ﬁei?é RAMELCTA R eiblipdeesion of the
processed footageag%éféi@éb’wi@gf’ﬂf@mdlﬁmge‘tqaﬂritsﬂsaiﬁ%ﬁ@ﬁ@&iHAI@'}%A’E‘B@@ E}%Bogsfité’l[};el658-
The media repositofy<:6L8 canhe.i ted using one or more RAID systems that can be
accessed as a netyorked filegs%%ﬁ%%ﬁ%g ac m(?f Hhe ﬁé@%ﬁﬂﬁ?@w eedimesarrizamlysis task
that is scheduled Tgﬁg?ocessing by a controller 1662 of the management subsystem 1648. The
controller 1662 is EME ily e%%onsjble for load balancing and distribution of jobs to the individual
nodes in a conten anagi/si R EEshect it buistemirnmedyhisstibsystem 1644 at |Gaskgeme

embodiments, thegmmag?ﬁgneﬂhﬁﬂ@%ft%‘f'sjc ﬂ@rﬁ'@?' cludes.an operator/administrator terminal,
referred to generally as a front-end 1664. The%operato%?d&rﬁ%ﬁ%‘t?a%%tg M4 seRcsrindieydbed to

configure one or more BISTHERSETHRRCIHEH Rretactdinsysiatar k6400 Thevoremairdinistrator
teiminal 1664 can @l_@ige ﬂ;sgd to upIgad reference video content for comparison and to view and
analyze results of thé compareaf.ceodiments, the method flow chart 1900 for the digital video

Image detection system 100 provides a step to optionally query the web for a file

image 131 for the digital video image detection system 100 to match. In some
embodiments, the method flow chart 1900 provides a step to optionally upload from
the user interface 100 a file image for the digital video image detection system 100

to match. In some embodiments, querying and queuing a file database 133b

provides for at least one file image for the digital video image detection system 100

to match.



10114) The SkfhattiffdBainits 1652 can be implemented to operate around-thegloskondiiassany user
interaction necessary, In such embodiments, the c@atinuous video data stream is captured, divided

into manageable segments, or chunks, and stored on internal hard disks. The hard disk space can be
implanted to function as a circular buffer. In this configuration, older stored data chunks can be moved

to a separate Iong[%éﬁﬁ]stoﬁﬁéﬂﬁﬁif’@oﬂ%cﬁww ek mgtup spadd ot ifvermatinagaisk drives for
storing new, incorbindegiata LhMIKSGSUD SIRFAE Managsm rovides reliable, uninterrupted signal
availability over ver ﬁngt%erio_ds of time (e.qg., hours, days, g\ll%tee%g\éé%\?ir %%?86?1%&11&{5}862 is
configured to ens%/r'}éD MefiprdeRetiid & élfgh%?%i RaaksesecHratato Bl aisNOYEG helsignahaequisition

units 25 1652 ar igned to operate without any network connection, if required, (e.g., during
periods of networE %?e%fu&?be ?ﬁl gfi%‘é’echer@ %99@%%%@{%@@&@@.3{@181@1 rpsBEnEngritsodiments,

DR

the signal buffer UMRETBSRIpeifoige &mg@zﬁfmh@@f@g@%cﬁgﬁaﬁrﬁﬁ%@%9&%&%&%085%%9@“”ks
locally. Storage re{ggi%:ﬁments of the rest%gfr%%finge_rprints are trivial compared to the’ underlyirng data

chunks and can be stored [6ealy %P&Hﬁi e Bk THEswwisiesafhsvissibn of the very
compact fingerprintsiirctidingea\sfargbaded ouesdinitedanswid @%‘W@Kﬁiﬁe@x‘f@@oﬁ%@?@%ing
the data

thevideo content.g[(gﬁnl%]sln spme empodiments, the controller 1662 manages processing 0
y

chunks recorded & Sighal BURRYF @ {658 hg dontreastissbidsniealiyomenitors the signal
buffer units 1652 mmmemmmxanawsisdﬂ@@gm@ﬁéa@eg@fmérﬁgd%ﬁ Haneing:as fgyred to maintain

efficient usage of ]%é%%én Jesources. Fg%% ample, the controller 1662 initiates processing of new data

chunks by assigning analysis jobs10 APoHSS SrimeHmRyhrsHe desss4hntisontbdaddtances, the

controller 1662 adtwrgaticalpyorekiartsiveividy ol @ARIYHIS S @?ﬁﬁ%&@&x@‘ﬁléﬂﬁb@%%@é%ﬁé, or one

or more entire ang%s(j ades 1654, enabling errar recovery without user interaction. A graphical user
interface, can be prov%glgga%ﬁ[ elglif5 FOmE %%Hifg'é‘?{{%rwgrﬁ?ﬁi‘?’ S ShrITF Srvédsp imerecsubsystems

1642, 1644, 16469fthe s 600, For ex the graphical user interface allows a user to
configure, reconffis[gure gnﬁ%tal#hs%ﬁﬂg%f: ﬁ?gt rc?ogé eﬂ&@gﬁéﬁé)ffg PERatRbefeEh coprertipaisome
embodiments, th&/HH{ sidetustepd 6adincliidés oneron mess ARIYSI I RAEEsEES4 as workhorses of

the video detectiqgl:@%% itoring sy st h analysis node 1654 independently processes the
analysis tasks that are assigggr%g%n %%#g?n% r?ggé% P&%%? B8 PHEBHRTaRRy HYEliods feteRing the

recorded data chefiks dgeseiating theivgiesfingartiftshandomatehineafiiia fingerpriats against the

reference conten{ khe tesylti isstored in the media repository 1658 and in the data storage
subsystem 1646. The gnalysigghegﬁiaﬁgs {Egrcwﬁ%a@c% SrAfE AEBHE BI4HBRE oFr&f8R&nce clips

ingestion nodes, HaERAETEHbSherRowoMatcisthode<ifcise ¢hﬁl§yi§tﬁﬁbﬂ@ﬁﬁ@ﬁ%li%‘@%(?tive

matching. Generally, @l a¢tivity,of is-gluster is.controlled and monitored by the controller.
WO 2009/131861PCT/US§1(§(O /%2%%%@2@%%%@%& PrOEEJEMGSBIA RIS ulhsadta chunks 1670,

the detection res%@?@#memMMdﬂmMSyﬁgﬂbdﬁlabﬁ&Bréﬁ@@ingezﬂ%@i%u}’@éﬁ‘e

numbers and capasitigs of signalbyfferunits, 1652 and content analysis nodes 1654 may flexibly be
scaled to customize the system's ca aglé/esfb Iébse%l |ced%ge0§§§'§§%’f% fitoe ﬁ’@gﬁ‘i‘éﬁéﬁégﬂ’tﬁ’é system

1600 can include AT setiniatetbonvsondntsiide BaTbe goahbingd and-sonfiguraddq syt individual
needs. Depending nghe spegifiguse case, several components can be run on the same hardware.

Alternatively or in addition, components can be run on individual hardware for better performance and

mproved faul forasse. Bieh ey Sy Elieats alows customizaton o uit viualy

every possible use case. From a local, single-PC solution to nationwide mo Ystems, fault
tolerance, recordifyBHBRARRAJE Bt édratimagiomdterédé image to a queried COLORD digital

image representation and a file COLORGS di gital image representation, respectively.

Converting method 144 provides for converting directly from the queried and file

RGB digital itnage representations.

[0129] Converting method 144 includes steps of: projecting the queried and file
RGB digital image representations onto an intermediate luminance axis, normalizing

the queried and file RGB digital image representations with the intermediate
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[0119] FIG. 17(|)Ilustrgt3e3§(§1 screen shot of an exem%ary graphical user interf86d{GYN910208:1The GUI

1700 can be utilized by operators, data annalists, arid/or other users of the system 100 of FIG. 1 to
operate and/or control the content analysis server 110. The GUI 1700 enables users to review
detections, managg-kefgrencs, Gtant %%IE lip metadata, play reference and detected multimedia
content, and perform detailéd compar?glo b%%@%%%a?ngeeéfgﬁ%g?éw SRR SRt irgeme

embodiments, the"$YSERIABOY inchates ot mdréicifoleNRgranfichinises istestages;dor different
functions and/or ystems such as the a recording selector, and a controller front-end 1664. [0120]
The GUI 1700 includes one or more user-selectable controls 1782, such as standard window control

features. The GUI @A) a@é@ﬁw@@&q‘e@%%%%&%%bl% 1rg4.In theg%ﬁggéag embodiment,

the detection results table 1784 includes multiple rows " one row fr'é dn. The row
1786 includes a IGREFESBRAIGT DaPSiGhvid ehénsrerenh iz 6 Itogethetovityathet femmationdelated to

the detection itsekfeggﬁg@ﬁlmsm&ﬁé_’mé{gﬁ?ﬁtﬂ%%éeq‘gﬁ}é%Qn?éégﬁ %%rg%ljggge can e provided

next to the image. The detection information can inc e or more of date ﬁﬁ%er’d%Yéction;
indicia of the chaRF BT SHHERpIIGh BbIRR:, diiiehiioreasdprésentuiality refeeniatth; idicalionsas to the

quality of an audienerasets sleteRAdRsRECLON; & detastion jdentifieation value: and i %‘ jon as to
detection source. Jn some embodiments, the Ggl[%tl?OO a%so?ncl%%e%‘gn\ﬁcgggde%%vé @@ ow WO
2009/131861 27PtH T $DHB0/6BISERIAIEE for viewing one or more frames of the detected and

matching video. ﬁB (&UI 700 can include an audio viewing window 1789 for comparing indicia of an
audio comparison. F& 1] BT8R pRtRel b Exdrisresting efiaregsininadigitalimedemefitesentation

subframe. A set afOn@RDiaIgellfiledmags:eubifarpgs andaueded image subframes. 1800 are shown,
wherein the set 1800 inclllldes subframe sets 1801, 1802, 1803{,%and’18 1;1 d%%r%?n&éogest%n 801 and

1802 differ from other S&t AEMBESFS P ThEBIHERE sraapbraion arldsuaimt Sihrarhe Séts 1892 and
1803 differ from eacticatherciand sliffes tamrsubitane seis 48012091892 by image gontent and

present an image dj{f.feire ce to a subframe matching threshold. [0122] FIG."9 illustrates an

exemplary flow chart T900 PSP SHTBURFARH BFa Hgitatsligblambige eere shionfisystem 1600 of FIG.
16. The flow chartgeGernitiatest st eolabAihAusen Bl &S LBl TReS Sonlging the digital

video image detection system 126, wherein configuring the system includes selecting at fBast one

channel, at Ieastl(])}}]aeg%é%&fﬁat%md, and a channel sampling rate, a channel sampling time, and a

channel samplin jod. . Configuring the system 126 includes one of: configuring the digital video
image detection i?/as?%gﬁw &ner%§n§n%essee gfﬁf%%ﬁﬁﬁ@a‘ﬁ%?%ﬁ?i&%ﬁﬁ@%ﬁ@@ﬁmq(%ﬂ

manua
semi-automaticalycincksdss anting onereroficseleing chanrak pieseis Esapning,sehedyling codes,

and receiving sc ling feeds. :
9 %%Léé%gOng Th some embodiments, correlating a set of statistical moments
temporally for converting method 151 includes correlating one or more of 2 means,

a variance, and a skew of a set of sequentially buffered RGB digital image

representations.

[0133}] Correlating a set of statistical moments temporally for a set of sequentially
buffered MPEG video image COLOR9 digital image representations zllows for a
determination of a set of median statistical moments for o1ne or more segments of
consecutive COLORY digital image representations. The set of statistical moments
of an image frame in the set of temporal segments that most closely matches the a
set of median statistical moments is identified as the shot frame, or key frame. The

key frame is reserved for further refined methods that yield higher resolution
matches.



[0123] Confifjif¥idgfHé18idital video image detection system 126 further inclugles genesatingsa timing
control sequence 127, wherein a set of signals geri#rated by the timing control sequence 127 provide
for an interface to an MPEG video receiver. [0124] In some embodiments, the method flow chart 1900

for the digital vide # ge_detection Sﬁs%tem 100 provides a step to optionally query the web for a file
image 131 for the é“ | vid6ohHAGR Hetechsn Wldhthoont maseron semessnbuditrehis the

method flow chartd:3a@eityidee quetan hemrienalbeupload,fram heuSernterfacs 199 é\%’;}%limage for

the digital video image detection system 100 to match. In some embodiments, querying arid queuing a

file database 13308 1¥ GRS SoM 4l RIS st e e srbRETSPiRcAdiAl vRiepemnagecteaddiion system 100

to match. 28 - [Oh2hjdEhémdaiped Sawshasd 808 luthoeaanides.SieRs fereapiyrng and buffering
an MPEG video iggut at the MPEG vjdeo regeiver and for storing the MPEG video input 171 as a

digital image repréSeAShT T SR B B RIdGSRiveEeR S 6P T Hes Aramestiame\iitnartetson further
provides for stepé@fr:re@ﬂVﬁﬂMgaﬂﬂpaMHﬁ@ﬁéﬂ@ﬂM%é%@@é%@&%%ggem digital image
|

representations, corg)eﬁingghe file image to a plurality of file digital image representations, wherein the

converting the MBECOUIHEE indle R AR ED FEH AE (R fTAtHA A AP EBIRTSatuBIEfrenods, and

comparing and Wmﬂmm@ﬂhemﬁiﬁ@mtﬁl&ﬁiﬁﬁﬂid@é&@e@%@fﬁﬁﬁgwmﬁ%ﬁéﬂ{éiﬂg&ﬂ? file image
to a plurality of file dilgit%lsi%a e rerpresentations is provided by one of: converting the file image at the
uploade

d
time the file image 18 Uf COAISHRRGIRE RS fhGGE-QRReirmedradifisAigtidgieted, and

converting the filedpnegatitipasallel witle cottvaliingthaMBE Yidee:mags o124 tnlhe method flow
chart 1900 proviqg Gfr%{natﬁréeth%%%ﬁZ for converting the, MPEG video image and the file image to a

queried RGB digital image representation and A FEREE it sHa rpresatationseespectively. In

some embodimentsfiednveringnketrodddd fiheseomprises cememngrandmagg border 143 from the
gueried and file RGB digital image representations. In some embodiments, the converting method 142

further comprised&#bvikgpasptivgerednd 43 rowl thes quetiechand litenRE Brdigitahimagrod

representations. ), some.£ iment,.one or more of.removing an image border and removing a split
screen 143 includes detect?rr%lge)%e gg%sn ﬂ%ﬁgg%%gﬁ%ﬁ?g?ggﬁ%gﬂiﬁﬁnﬁ%’etﬁ@dnf&?%I‘FFf’éI?‘%mprises

resizing the queried ard ilesRGBuibitd rragerépresentations o fize of 42800428 pixels. [0128]
The method flow chay 19 {ther pro ides for a method, 144 for conyerting the MPEG video image
and the file image to a qug%e% @gﬁ%ﬁﬁg%i@ﬁ%ﬂ%gﬁ %eﬁ}‘lé) e%?cgrtfgﬁugﬁd”aaﬁ]@@bLORQ digital image
representation, r tiv@ys&gggg{gmlg&%%o 44.provides for converting directly from the queried
and file RGB digﬁfﬁage representations. ’1%81If t lgﬁnvé%ﬁg%%%qﬁt&gléﬁluggégci\l ]
projecting the quetied&rd e REBekptadenaysrepreskhtativemantdamintebmediate tisminance axis,
normalizing the qygried andfile RGB; digital i esentations with the intermediate WO
2009/131861PCT/U82009/040361 W&\X’%Qﬁ Gi’lgiti ang WIIB Slt(BWS reglstenng a

smaller metric than a mean threshold, a variance threshold, and a skew threshold,

respectively. The metric for the first comparing method 152 can be any of a set of

well known distance generating metrics.

[0137] A converting method 153a includes a method of extracting a set of high
resolution temporal moments from the queried and file COLORY di gital image
representations, wherein the set of high resolution temporal moments include one or
more of! a mean, a variance, and a skew for each of a set of images in an image

segment representative of temporal segments of one or more sequences of COLORO

digital image representations.

[0138] Converting method 153a temporal moments are provided by converting
method 151, Converting method 153a indexes the set of images and corresponding

set of statistical moments to a time sequence. Comparing method 154a compares
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29 luminance, and converting the normalized querigd and file RGB digital m%ﬁyq:%?ﬁf’é@éi’ﬁ‘é‘uons to a

gueried and file COLOR9 digital image representation, respectively. [0130] The method flow chart
1900 further provides for a method 151 for converting the MPEG video image and the file image to a

queried 5-segmenthécatissodlitiesiemprialmgrRenl digiialimaosrenr ga%"}iﬁ“lé&%"{%%%&? S-segment,
low resolution teméaoral m%ment d'rgﬂital image representation, respectively. Converting' method 151

provides for conver?ﬁ%e&tr Etfﬂrvoo tl’ﬁ’é"queried and file COLOR9 digital image representations.

101311 Convertintg)%mo leSéLOiIQ&Iﬁj es stegs of sectioning the queried and file COLOR9 digital
image representations into five apatial, SvEHABBRY e SEHE G RdivBriManbing saibisl generating

a set of statistical fiednesntsforeact ohtHerfiviesseationsn Waightingdhe-setehatatistisal mements, and

con-elating the setof statistical.moments temporally, generating a set of key frames or shot frames
representative of temporaﬁl§ e nts of i t%tg&?ﬁgﬁ%'g%f‘@dﬁﬁbé@@ﬁﬁfﬁﬁ‘a@é

poral segments of one or m
representations. [0X32}{Generafimgtihe sbtlobstatistieal mesnentsdies Ganvesting methaddaiincludes
generating one orypore. of: e variance, and a skew for each of the five sections. In some

embodiments, conel%ﬁtg aseto s%}étlgi%lg Fﬁ}ﬁfﬁs’e%t@?&h%%rlﬁ??or converting method 151 includes

correlating one orpgyQig of ' , a skew of a set of sequentially buffered RGB
digital image repré&@aﬂ&@%@?ﬁ%@?ﬁ%ﬁg@%@? g@s%sti%t%%? IR ML BRRIAR6r a set of
sequentially buffefeghabEcvibias khdge COOREdigitalimpgetepresartations.aliows for a
determination of i isfi enis for.one gr more segments of consecutive
COLORYO digital %2%%%%%%3@%2%%% @%Sf%ﬁ%ﬁf’é}%%ﬁ%ﬂrﬁ%ﬁ? ’“'%%tg}% iﬁ\%abe’ﬁ%@qw the set of
temporal segment&4Hat st eleseipmingohettivel 4 Betfohmidiai atatisticapmoments s identified as
the shot frame, or-kgyiframenig key frame is reserved for further refined methods that yield higher
resolution matches. WO 2009/131861PCT/US2009/040361 30 [0134] The method flow chart 1900

further provides fg0 prepmpasisias BRI 52405 MAGNINGIDS Avesisd and fle S-section, low resolution

temporal moment digital ,
Includes one or more of: a distance between queried and file first feature means, a

distance between queried and file first feature variances, and a distance between
queried and file first feature skews registering a smaller metric than a first feature
mean threshold, a first feature variance threshold, and a first feature skew threshold,
respectively. The metric for the first feature comparing method 153a can be any of a

set ot well known distance generating metrics.

[0142] The converting method 153b inciudes extracting a set of nine queried and
file wavelet transform coefficients from the queried and file COLOR? digital image
representations. Specifically, the set of nine queried and file wavelet transform
coefiicients are generated from a grey scale representation of each of the nine color
representations comprising the COLORS digital image representation. In some
embodiments, the grey scale representation is approximately equivalent to a
corresponding luminance representation of each of the nine color representations
comprising the COLORY digital image representation. In some embodiments, the
grey scale representation is generated by a process commonly referred to as color
gamut sphering, wherein color gamut sphering approximately eliminates or
normalizes brightness and saturation across the nine color representations

comprising the COLORSY digital image representation.



image represéRtatIISIIsome embodiments, the first comparing method 15tineldesdipging an one
or more errors between the one or more of: a mear82variance, and skew of each of the-five segments
for the queried and file 5-section, low resolution temporal moment digital image representations, In
some embodiments, the one or more errors are generated by one or more queried key frames and one
or more file key fiddfEY, cérrecspesaihgdionents sherste ferinporal skymenit of CBEALNRLA,SEqUENCES

of COLORS querigt and.filg digitalimaog Lenr. tations. In some embqdiments, the one or more
errors are weighted, wherein the Weeightinlg IS s%?gf%lg%ta \{g?ﬁtp%?gﬁ?f}mlac g 1@F§E’gﬁ1§rﬁt°§ﬁaeﬁl?onger

spatially in a cenfSPEeRABIFeHARER ¥ erfofivetersdgmesitsnahd sedtions {2135 Gomparingmethod
152 includes a braa@@:m@%ﬁ@%mi%%@gm%éﬁ?%&%%%@%e 00 aL B If the first comparing

results in no match. Comparing method 152 includes a branching element 8ifé&tfhg the method flow
chart 1900 to a cERVEHIR R tfsELss mascreoiviphtinmg focthost F52eres ukis dncomate, o j0L36] In

some embodimentsyvédnaiabithecempalingnethod 152 includes one or more of a distance
between queried and file means, a distance between%é&fgﬁgﬁgﬁﬁ%gggﬁg\%@?vﬁﬁ HaRtiAte

between queriedCQﬁ e ¥Rews registering a smaller metric than a mean threshold, a variance
threshold, and a gﬁ&%\/‘\{ th:fﬁhold, respectively. The metric for the first comparing method 152 can be
any of a set of welRiowr disEFRadBAY shitg hefifsthen sryvides ivetingumethodhifad isciudes a

method of extractingrasat:af higbetesolullogusianaral mements rmhe gusiad and file COLORS

digital image repres?elzn ations, wherein the set of high resolution temporal moments incl PBi%e or

more of: a mean’ & VAHAHEES 4R SRERT8 Mesibact M b dndtitangserirlatiimge tegfoerite set

representative obtempogakseg maniaof ARe0 Mererscdenaes AL CQLQRA digital.image
representations.éOlB(B verting method 153a temporal moment's%lrrgopﬁlgv‘?ﬂqéjé) ]f/n gol%r?vgf'ﬁng

Co
method 151. Corverting ThetHSHIE S rERkes Mewsir Sisntsigdiaadscofrespondifigusetiof statistical

moments to a tindeeseejgkting {COMBALING SMeiHAd A5A% CRMBRES B4 0E: Siafistical moments for the
gueried and the @@@ﬁeﬁ%}s F1::\)r each temporal segment by convolution. 1 1%pé?qul|e
ac

| Gonvolution in
comparing metho SNVEL TS TRIEFRAE24R8 filed one or more of: the first feature mean, the

first feature varigﬂigs nci, he first feature skew. In. some embodiments, the convolution is weighted,

wherein the weighting is a tunction of eRrsmitahte Rcaitre chrtisdime aterwis cofivaltiton is
weighted, whereinethedrdBightibg id 20fuifutiernehbuen{01408),.The poreparing methad, L5fa.includes a
branching elem ing the met flow chart 1900 if the first feature comparing results in no
match. Com par%%t“?r#%?ﬁ%%”l%t gglnﬁ]c%j?ié%%ug%éﬁjTWMWi%ﬁﬁ@%%tmﬁwwhart 1900 to
a converting methed 188b i tediedy featsthcomprringsmethed-dB3asasylisin & Maich (91441 In
some embodiments, ggmatch in the first feature comparing method 153a includes one or more of a

distance between queried and file first feature means, a distance between queried and file first feature

variances, and ggligiance, hetween gueried and file first feature skews registering a smaller metric than
a first feature ma}ean tBEI}reshoId, a%%%é%?ﬁ%%ﬁ?%ﬁ%@%%&89%&%r§ﬁ@é’ﬁlgé‘§ké‘w%shold,
respectively. Theetriedor eiesfidéttfoatirervemparingtmethed Lb3acanibe amsafia set of well known

distance generaj €S, 4
S generatifgABRINGS, distance between a selected set of nine queried and file wavelet

coetficients, and a distance between a wei ghted set of nine queried and file wavelet
coefficients.

[0147] The analysis method 155a-156b provides for converting the MPEG video
image and the file image to one or more queried RGB digital image representation
subframes and file RGB digital Image representation subframes, respectively, one or
more grey scale digital image representation subframes and file grey scale digital
tmage representation subframes, respectively, and one or more RGB digital image

representation difference subframes. The analysis method 155a-156b provides for
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[0142] The convergng method 153b includes extra L%ng a set of nine queriedPArdURe004 8kt transfolin

coefficients from the queried and file COLOR9 digital image representations. Specifically, the set of
nine queried and file wavelet transform coefficients are generated from a grey scale representation of
each of the nine cQlpyrdaRISIaRIAHPRSs £YMPYising the Lél) q%l ital image representation. In some
embodiments, the grey scgle repﬁfs%nteﬁ%nc{?seg%%%g%%t ﬁ %Eﬁlﬂ??&%%—%%&%ﬁ@ luminance
representation of@é&%%tﬁ@%ﬁﬁémrepresentations comprising the COLOR9 digital image
representation. In some embodiments, the grey scale representation is generated by a process

commonly referred 168s coiragahhis st hg; wwhebbiprosldeglmiiesphesing @ppraximedgly eliminates

or normalizes brighéness andsSRMFRAtANL ACTRSSthe: i representations, comprising the COLOR9
digital image representation. . 32%0143] ?r?soﬁmeé emglg% i%gé%gt?lt Sg%s%e?’olflﬁ%%% 8ﬁﬁlf’réﬁ§Form

coefficients are o™ &REL B pichsaenipdasibAkl Ratelegirnsiormrepetisienisgasehobene or
more non-collineaicsetguetRingnang0unens| le sform coefficients, and a set of nine
two-dimensional wavelet transfoim coeﬁicier%g?ilr%%%géég%gﬁrﬁ%% éﬁ) S SRR e tet
transform coefficf8HtS A bh8WsTY seddtmB&FRdiestetimagsfoimasontidientstdndradwoodinaensional

set of Haar waveigbieansiasm £EEHIcIeRIs s (ALAALTG My ge%;%\év ghart :SLU[ Og furth%%&rovides for a
n

comparing method 154b for matching the set of nine querie ile wavelet fransf coefficients. In
some embodimeRtS A& EsHIPAARE thEtREESERG e fiks Bcortelatibg furiotior fepthe:aetof nine
queried and filedswiaivetesdransform coefficients. In some embodiments, the correlation function is
weighted, wherein the weighting is a function of hue; that is, the weighting is a function of each of the

hine color repres{@ﬂt&tionib@mmm@mmwﬁgﬁ%@@%gﬁg{gggﬁﬁi%.é&lfﬁ The
comparing meth gile (lingludes a branching element ending the method flow ¢ art 1900 ?f%e
comparing meth6d 1546 TeSults THHESHREH: Ediribaring seltive osprierchudssa birching

element directingrttteadéthed flawtielancheR0 e B-analysisimethed 125a:186h if the comparing
method 154b re§Hét§}r1:l]% r%@at%h fﬁ%@g] én some emﬁé]gdiments', the cogrﬁgﬁ%%ne%%ﬁnpﬁgrﬁ?g method |
54b includes oné 6r are ot A dist WiRldmass Sareteaing quedtmed fildavivaleticoefficients, a

distance betweeroa'setented setrodthineogueradiankfiie wavelelaoefficienss. and a distance between
a weighted set o(gfnti}%e q}rj]eried and file aﬁ/?eget coefficients. [0147] The %naly?saalré %%?heoa %%%%—15%
[

Jthe MPEGMALH iffddd aite THeHifdieked T snecproseotetigneried RGB digital

provides for converting t
image representatidresubframes and file RGB digital image representation subfrarnes, respectively,
one or more grey scale digital image representation subframes and file grey scale digital image

representation stid#fines hrespdytivetytanil tite-asmofie RS B-digital Mg edepesR Al difference
subrames. The Aol TolRd 4S5, SO0 RI0YE8, 01 35

-1560 includes a branching element ending

the method flow chart 2500 if the second comparing results in no match. The
comparing method 155b-156b includes a branching element directing the method

flow chart 2500 to a detection analysis method 325 if the second comparing method
155b-156b results in & match.

[0151] The comparing method 155b-156b includes: providing a registration
between each pair of the one or more queried and file grey scale digital image
representation subframes 155b and rendering one or more RGB digital Image

representation difference subframes and a connected queried RGB digital image

representation dilated change subframe 156a-b.

[0152] The method for providing a registration between each pair of the one or
more queried and file grey scale digital image representation subframes 155b

includes: providing a sum of absolute differences {(SAD) metric by summing the
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converting direcfly fom the queried and file RGB digital image representatioks 1384848 iated

subframes. 101481 The analysis method 55a-156b provides for the one or more queried and file grey
scale digital image representation subframes 155a, including: defining one or more portions of the

queried and file &%1@@@13@@gg_é?éygéﬁ@ﬁ?ﬂ%ﬁ‘ﬁi%r%ﬁ&?{e nore %l'filc ried. anldti{lile RGB digital image
ife

representation subframes, converting the one or more quetied an B Gigits) Thtaygenore
representation sUBIFEREH YRSy Sroie digtinbimand filrreytstaiediditahimagaskpresantation
subframes, and neARAHZIROINEPRGRY | file grey scale digital image representation
subframes. [0149] Thlzémethod for defir(%?}%{%]{g%%ﬁeﬁﬁﬁgghéﬁgg hifiied iﬁgﬁ?f%a?%%?&g%ﬁi%ffﬁ pair of the
one or more quefisd SRE RGN digRaITRge &R deenwations: Thamethod fareoqpyasingdncludes
extracting a lumiriga easergd mﬁ;gégmr ' i d file RGB.digital im

il s &ﬁ‘és%ﬂgﬁoﬂ%%ﬁ%‘%ﬁ%_o Srmalizing rir%ﬁ"l?élgé‘i151’1?Btracting a

representation subframes to facilitate the converting. The m normali
mean from each P& OritRIsRendrails rodineide aneldlegreyeeatd digitakiradiitepreagatation sub

frames. [0150] Thepenafisitmatheddasa-3a6purther provides.for, a comparing method, 155b-156b.

The comparing meléi od 155b-156b includes a branching element ending the methdd ?Ilc))(\t/?‘v1 chart 2500 if

the second compaiHgRSsaRe fing marikcib Eamparing method 155b-156b includes a branching
element directin%(}tlwf [j?e od flow chart 2500 to a detection analysis method 325 if the second
comparing method 8bb-1BBEAE et dy S borspehindenapdenily restior 16 SbekB6b includes:

providing a registrationeiviegs eanh-phiiel the: enepl-RaRIyeisd-andfile grey sqajs digital image
representation SHQHamels %58 nd rendering one or more RGB digital image representation
PUSHETS égpé%aﬂlfeﬁ dREE sl imdyEnbprafematioh difaciehange

difference subframeés and

subframe 156a-lpije16230bheubtihed forpmyidim areyistiRionshebygrn gach Ak of thg,one or more
queried and fller%g%gﬁéﬁ@cﬂn |t$I |mag(le‘j‘f%epresentatlon subframes 155b includes: providing a sum of
absolute differencés ( P %"Bﬁfes FRf TP anap e At Slalyrdy repatecpinsbulifference

between each pamagdhe dine1by faretipEd@nddile grey scale digital image representation
subframes, translating and scaling the one or more queried grey scale digital image representation

subframes, and t@p&étingte findhadinimuduSAlyfercashpRGH theQna.pLs queried.and file
grey scale digita}, g c%eg{ggfglntation subframes, The scaling for method 155b includes

independently scaling the one o | r%soz}%dqau%?%gﬁ:algég/qé]&ﬂ%d IdBLge R EaneatBEUbframes to
one of a 128 x 1¢8apidellsuighranbéam64 5664 phathSebitamen aneka 320¢ 3% bl sHbiame;. [0153]

image representaion bl IALe 3 Do BRI b BB OTEF SaBtaris: & 20709t Bpiel (376
up) subframe, aAR8OHNE 20 ¢xiceta(720p) Subiramding 3286aiR8RPIREEILOAGh sybframe, and a 1920
R Rl Tl L B T O o G B SRR R ey 29°

image representation dilated change subsframe.

[0155] The providing the one or more RGB digital iinage representation difference

subframes in method 56a includes: suppressing the edges in the one or more queried

and file RGB digital image representation subframes, providing a SAD metric by

summing the absolute value of the RGB pixel difference between each pair of the

one or more queried and file RGB digital image representation subframes, and

defining the one or more RGB digital image representation difference subframes as

a set wherein the corresponding SAD is below a threshold.

[6156] The suppressing includes: providing an edge map for the one or more
queried and file RGB digital image representation subframes and subtracting the

edge map for the one or more queried and file RGB di gital image representation



[0154] The MEHI8%6# ¥ddering one or more RGB digital image representatgraifeipneggubframes
and a connected queried KGB digital image repres&ntation dilated change subframe 156a-b includes:
aligning the one or more queried and file grey scale digital image representation subframes in
accordance with the method for providing a registration 155b, providing one or more RGB digital
image representafibhithssefien §hbflﬁa¢mmm@0hpéﬁ‘é&imﬁi%I%OE@%CH?Q&?‘%HE?SRGIB digital image
representation dil@t@ﬂ}ﬁh@gg@%gfﬁ%%i&i0155l he providing the one or more REB glgﬁé?’i‘mage
representation difference subframes’in mettod o eSS WisgresdiiganeSetgesimrthe one or
more queried and[{ilEsROB Higitalima eeRs tation suhframes, providing a SAD metric by
summing the abs%l te value of the R _pixeﬁﬁﬁ%?eﬁggrb%a\béﬁ?] @ﬁgﬁlﬁ%%ﬁ%ﬁ@@q@@ﬁimore gueried
and file RGB digifa i g‘@?@%ﬁ"ég@ﬁﬁéﬁ@#ﬁ%bﬁaméé@ Mlﬂ@ﬁﬂ&ﬁﬁé@iﬁ@%&ﬂ%ﬁlg&%t jgital image
representation diffexesce, sHPiAMES B&R her in the corresponding SAD is below a threshold.
[0156] The suppr ss%r%?ai%cﬁes: providin%%tlr\lﬁllggngg Fn%ﬁrf%srﬁﬂji%n{?ﬁe“&%ﬁ% &t etreaparfilecRGB
digital image repreSeitatiotPE b8 GRdligitt artigg Iém&ég&mﬁmf%f%g@ﬁb?fa%%%e queried and
file RGB digital ig@igsegjep@sentation 35 subframes from the one or more queried and file RGB digital
image representation sub ﬁf@gfhﬁﬂé?éﬁ?ﬁ%@ﬁ@famedgm RER inplidesRRvIeng:&.9ehg! filter.
[01571 The providiffgrthe connegias &Q&H%@lﬁ%&“?@ | ] representation dilated change
subframe in met@g t%ga iincludeﬁi’: gonnectin%and di atlnég;ﬁsgggo%%ﬁé Wﬁ%r@%@?i&atRGB digital
image representation SUBAARTES AP YD réshp iertadtreesenbh g tier oneneie ROBLdigitalimg
representation diffeiencensublames:ckALHR4 Rbgmethgd for rendering one or more RGB digital
image represent%%ogl ﬂfgergg? subframes and a cor%%ci a&ﬁé%ﬁﬁ%ﬁl%ﬁz‘h%ﬁﬁétFéﬁ?ésentation
dilated change subffaré 1564-BHERbbeRecalifig6f piethoubfisGesmintiependentiyscaling the one
or more queried RGBadigital image representation subframes to one of: a 128 x 128 pixel subframe, a
64 x 64 pixel subframe, and a 32 x 32 pixel subframe. [01591 The scaling for method 156a-b includes
independently sddia8}thélbreciimofe aueried ROBLigiaLim esentation sybframes to one of:
a 720 x 480 pixel,(480] ,lséﬁt#r 1%§ 8,720 x 576 pixel (576 i/p?%%é%%%ﬁ%si?%bgﬁﬁ%i%l (720p)
subframe, a 1280 x 1080 pixe ? 63 Qs R Rr A Al RDSR 8 0cpikeb (£QBDPY Subframae, wherein
scaling can be nivtd fﬂﬁ@dfhh)esﬂﬁﬁmepdiewiaym\ﬂm o di ifrom th EG image. [01601
The method flowﬁj@)t &%Qﬁ)aggétr}ie{z%r&vi(iggsgfsor a detigﬁon arf{';fla ys%lgr aﬁ%%h%gzg%f %}% Ri&ction
analysis methodﬂ3@2 and the assoctated Wa’e{té@.ﬁ@iﬁl wefroel24dproievides getection match
and classificatioft @@ bswb images fer thesdisplaymateh,and yigeq driver 125, as controlled by the
user interface 110 :The detection. %gs method 325 and the cIassig}fajd%trérgfli%sﬁ3 RO 1284 further
provide detection data to a dynamic thr sti8S method 335, wherein the dynamic thresholds method

335 provides foypngpf: @ngg@tli setof d ic.thresholds, manual reset of dynamic thresholds,
and combinations theI?eof lOlGllgéﬁg%gl%ﬁgg%%vaﬁgﬁ P0G 96stHarapteiatemathixdicomparing

method 340, pré¥itig & radnidgretsmentatnding dtie methad fiaw hai 4900, {g file database
queue Is not eMRWction method 124 provide video detection match and ¢l
images for the displ

assification data and

ay match and video driver 125, as controlled by the user
mnterface 110, The detection analysis method 325 and the classify detection method
124 further provide detection data to a dynamic thresholds method 335 , wherein the
dynamic thresholds method 335 provides for one of: automatic reset of dynamic

thresholds, manual reset of dynamic thresholds, and combinations thereof,

[0161} The method flow chart 1900 further provides a third comparing method

340, providing a branching element ending the method flow chart 1900 if the file

database queue is not empty.



36 [0162] F%QZ?B%?Iﬂﬂ}%’ateé an exemplary traversed set of K-NN nested, diejnins:_;fmre}uezysubspaces
in feature space 2000. A queried image 805 starts ¥t A and is funneled_to a target file image 831 at D,
winnowing file images that fail matching criteria 851 and 852, such as file image 832 at threshold level

813, at a bounda W fegture spaces 850 and 860. [0163] FIG. 20B iIIustrates_the exemplary
traversed set of @lﬁ%ﬁe%%éidﬁﬁ%é%%@sﬂﬁ%é@é%ﬁfa@%@éfﬁqu%aésie@l, ifirgaisubframe.

The a queried im&ga:808ibuifeasrie Redandatarget file Hﬂ&g@daﬁﬂa%ééﬁﬁﬁ%%@@? Ao nefmatch at a

[ d with file
subframe threshqld at,a poundar tween feature spaces 860 and 830. A match is fount
image 832, and g%él\?vi %a%%r%%ﬁ?gg 75“85%%%&1]9@ %?%%Wﬁxmtﬁfmt%mﬁ;&ﬁz rise
ied i tqvthaci&inab rgefifide fimaige: 838§ sukfrar SEW %%RS_
guneéﬁilzrgsga?cg?&’ggg fillenar et%nag&;?5 @32 64%]8 In some examples, the_content analysis server
110 of FIG 1 is a Web Sor A RS p P(Ié(a tementation allows for flexible, on demand monitoring

offered as a seryj it rhittle more than web access, a web or_tal implementation allows
clients with smal ?gfég}én%ggiizggﬁ%g?ééﬁea?e oﬁﬁee%?ﬁl ﬁgfﬁ H?é'%fﬁ%ﬁﬁ%@gmé“?ﬁﬁéo%ﬁ@éﬂon

systems and proﬁ@@‘@ssﬁbih@cﬁ_m}‘]ﬁimm' é@atieﬂSmagb@ﬁeﬁeﬂ%.OTmQ{?ﬁr%ﬁ%ﬁa%{ah existin
programming int@ﬁ?@ﬁﬁﬁhﬁ!{%gg%%%ﬂa%%t %S?P&{'%%gséﬁ&?%g?;%%%wé rn%lc.ijli‘)perative ’

applications. Alternatively or in addition g-terms _ .
r(fdpu ndancy can & Gdaedbyshisthilingbasetontary eonfeatier apacsegendary ssignal huffer units.

0165] Fi [ HOR)IS: ri in more detail in International Patent Application Serial No.
e A e 1ol el e etongl e Sppleaton Cer
Methods," incorpu¥éitédetisresn B31refer8roguinitd ensigety0 Fingerpiinbsonpgesan isrdesaried in more

detail in Internatignat atent ARRlicationyegial No. PCT/US2009/035617, entitled "Frame Sequence

Comparisons in Multimedia Streams," incorpora &d Hrezlt%ﬁlr?eb?/rrigﬁﬁél CRAHF itE" ﬂfifgﬁ/wget
image 832.

[0164] In some examples, the content analysis server 110 of FIG. 1 is & Web
portal. The Web portal implementation allows for flexible, on demand monitoring
offered as a service. With need for littie more than web access, a web portal
implementation aliows clients with small reference data volumes to benefit from the
advantages of the video detection systems and processes of the present invention.
Solutions can offer one or more of several pro gramming interfaces using Microsoft
Net Remoting for seamless in-house integration with existing applications.
Alternatively or in addition, long-term storage for recorded video data and operative

redundancy can be added by installing a secondary controller and secondary signal

buffer units.

[0165] Fingerprint extraction is described in more detail in International Patent
Application Serial No. PCT/US2008/060164, Publication No. WQO2008/128143,
entitled “Video Detection System And Methods,” incorporated herein by reference
in its entirety. Fingerprint comparison is described in more detail in International
Patent Application Serial No. PCT/US2009/035617, entitled “Frame Sequence

Comparisons in Multimedia Streams,” incorporated herein by reference in its

entirety.



37 [0166] THECAIEVE A Ecribed systems and methods can be implemented wrdigiaiosleasenic
circuitry, in computer hardware, firmware, and/or séftware. The implementation can be as a-computer
program product (i.e., a computer program tangibly embodied in an information carrier). The

implementation C@fi 1;)3; ?égm le, be in a. machine-readable storage device, for execution by, or to
control the opera O o, dats &838@??@%%%5@@?%W&@Fﬁmﬁgmmﬁ@ﬂ&mmme a
programmable procsssoik; ajma@yﬁare@ﬂg{@gimngpjﬁ&%%g{& ig&@z]sgﬁ%mpuﬁ% program can be
written in any forlrpno{e%_ré%%ramming language, including compiled and/or interpreted languages, and
the computer prograim Cah e HEFtR et ih CHYNRMPTRETaE MY Qi el éand-stomeuprogregrmor as a
subroutine, elemengiahdénttetbied i ksiaRie:fonUserRR CORRHINGAIVIIMSIL £ SomRYter
program can be gee[inilloe}/ed to.be ex%%ﬁed on one computer or on multiple computérs at one site.

101681 Method Steps Can Da S ATty dfisr o ferograinmablieniocertolhaemurtinona

computer prograsd, tzpepforesSig ippe-ahiheriyRnbRmbY ORSIAA0BP JAAHEAata,and generating
output. Method st%)s can allﬁo be (rperfoimed by and an apparatus can be implemented as special
purpose logic circuitry. Tha cireurtyeah A6PERARpIaHeTa bk Grppivgrammable gate array)
and/or an ASIC %#%Jifatign&s%e%it@? i%e rated qigcuit . Modules, subroutines, and software agents can
refer to portions of the computer program: theBrBtEeddr  iHe By demt G dunpy seHnRtan srdor
hardware that inipiéwdéms:thapified ctiorality;f@60) Prosessers seimble fonthe seeeutionpha computer
program indUdengl(‘!\r(f%ﬁ SI %arp?ple, ion eneral and special purpose microprocessors, and any one
or more processors of any kind of digital compaier S GAlaraNg PAASIRLSE AT PebdREistructions and
data from a reaccisitythemdior otterandanitalicelis teemosy:GnbathTheRssaRAl glemepia.pef a
computer are a A LA é%cpotiré% itgsg(rau%ion nd one or more memory devices for storing
instructions and data. Generally, & computer can ihciude CBE T HERpErativaEliRrRerBREsEve data
from and/or tran&féndatéeto one or more mass storage devices for storing data (e.g., magnetic,
magneto-optical disks, or optical disks). 38 [0170] Data transmission and instructions can also occur
over a communit&titils Aéaiurt starsrenatiorpedimersiduitabledioneraooying canpyieE aregam
instructions and ' f non-volatile memory, including by way of example
semiconductor r_;é?e&l rkr?(;ﬂr{i/%%d\r/%:gry%gk\fjeﬁ }%%nér%nné[ﬁ &Bnelglglr}?e%rgnccatt@,nfgo?%g?grﬂm R0 BB RESIHEEPROM,
flash memory dévR¥slatiagretivndisksginpnal Madhatiskspsemovablecisiktrmegbetaaptical disks,
CD-ROM, and/ ¥R ' T or and the memaory can be sypplemented by, and/or
incorporated inogggcial pl%%gogg ﬁ&%e%??gg%?ﬁé fﬂ% HBOI}E)?SOG\:/@gl%?}fﬁ}lé?gct%%evﬁ?ﬁ?%t%%??the above
described technffligs&a b migiefiéntbd dpragremputer hatdngrayilisplay devicaCThe display device
can, for example;.ha;a.cathe T or,a liguid crystal display (LCD) monitor. The
interaction with %é Igisﬁé?%%a%r? ?grgg@zfr%%ﬁ%e%%%% ggﬁzjy g? ?r(#gﬁfa%}(l)bﬁot%nfﬁeeg’t%érsg AREPHYSrd and a
pointing device (R SEMBHSEIHNS tralbRIN st hichztie Ubencacepravitte ippoiiatheegmputer (e.9.,
interact with a ugek-tesf r-Kinds, ices can be used to provide for interaction
with a user. Other dev%e%ﬁgﬁlﬁ%ﬁ%g%pﬁ?g 1&8%%3&%% %trcﬁ\lﬁaatelar{%lﬁ)fe user in any form of sensory
feedback (e.g., vigual feedbackoauditony f et . Input from the user can, for
example, be rec?é?/e(} in any form, includinq;g??jés%iéc%%s{%geﬁl?egn /%%%&ﬂgglrﬁﬁnuﬁ%ﬁﬁﬁhe above

[

described technitfied CAATBR! impithrsnealiand spswinlipscbestnpitingreystemnsthatinojudesca back-end

component. Thenl@a@b@e@[gg@m@pa@pkg@@f% @@%Qg@ @%;%%%r)yeg ?0@9%?"23’%% component,

and/or an application server. The above described techniques can be |F'np?emenste Ina &l‘c’stributing

computing systeMTHEE eI aRe SaFBRtentredrp e aiefrommsithcorpenemt canofongxample, be

a client computghbaviegmDEaphisal Usardnigiage. 2 YWeblrwser thyough which a user an interact
mi

with an example implementation, and/or other graphical user interfaces for Ztrans {%Sgaﬁ vice. The

components of & SYEI8HT EXHHESIBY KSR ARt By difjrvtinor anddiuim GFadigitlydata
communicationc(@ngauﬁaﬁ@iﬁfmtmﬁﬁ:t,iQWWgQﬁg@q?r@%%gftgq&mggigﬁggpopne%/g;&s include a local
A ired

area network (LAN% a g/ide area network (WAN), the Internet, wire
transfer data to one or more mass storage devices for storing data {e.g., magnetic,

magneto-optical disks, or optical disks).



networks, antifdr¥éid8& networks. 39 10173] The system can include clientsrarsba@marsiA client
and a server are generally remote from each other’8nd typically interact through a communication
network. The relationship of client and server arises by virtue of computer programs running on the

respective compxéigs and_having a client-server relationship to each other. [0174]j The communication
network can incldth! $hr &@imBRRSBSseISHss T ERROReR Ao Lactir cit:DaSETMativatians

Packet-based netuorcaniinlen on REAIBIRL berURIDg, & EAIIRL pIETELprgtocol (IP) network
(0]

(e.g., local area network (LAN), wide area network (WAN), campus area ne EEZAN), metropolitan

area network (MARYERHE Mﬁﬁ@téf?ﬁ}w&w pivatePlaidavo ey, R pridate by archoéxchange

(IPBX), a wirelessxagilo et @ dachsr 266855, 10WaLK ( - : 6 network,
general packet rad%iﬁévg?eﬁgéRS) network, HiperLA@@r%g%?ggﬁ%ry%ﬁkégﬁgé%networks.

Circuit-based nefiVorkE & QYL GEER Mo priphey slftésrsd melpptiond sketwoeskoSTN), a
private branch elelige-(PE)vaueiess AELAk 5o AN, ieiaat, ol sision gtile

access (CDMA) network, time division multiple access (TDMA) network, global system for mobile
communications {GSM) RERNSTRS Tt Mt fep ascunrensnsed [01761/Phincarpeminication
device can includesfeciekamplesageeptigi-a computer with a browser device, a telephone, an IP
phone, a mobile device (e.g., cellular phone, personal digital assistant (PDA) device, laptop computer,

electronic mail dB¥iE), afidforsiterftypetetcommunication deyigr. Ehrfrowaqrdeyicgingludes, for
example, a COmMpUts F']l%nqe ktog cc%%guter, Iarptop computer) with a world wide web browser (e.qg.,
Microsoft(r) Internet EXp orer?ri W B WerRrieha oy sirdien [N JiRaly Frekscavaiible from

Mozilla Corporatisainplheomabiltredenpytingedeiay inaudes farexampleuspereans) digital assistant
(PDA). 101761 Gemprise. jcpoglluvgﬁhand/oerlurPI forms of each are open ended and include the listed
parts and can include addit e ot RIS Aol T8 P & Biereeptpm ndhedsarone or

lonal pa\r‘%su tha

more of the listegngarteeaibokod mbinatidng af deeilistechparisoldQ200943485LP CTHWSROQ9/040361

40 [0177] In ge rm videq,refers to a sequence of stjll images, or frames, representing
scenes in motionr%'?l}h{ﬁ\,gt gel %]?glé%of?}é%%n@snéﬁ%?%%ti TERGHE Hiha YFmatsidess slfarsiilimedia as
used herein inclGiectdievisiofi amndciilestie vidk o Pipsiandstieaming media, Yideognd multimedia

include analog fgp ats.syc standard teleyisian broadcasting and recording and digital formats,
also including stargzard e é\%ﬁ%ﬁ rga{ﬂdggs?ﬁﬁéﬂ)gﬁﬁ%ogé%fﬁbo (ﬂ“.%?sﬁTVﬁWiM%%Yerlaced or

progressive. Thé@ﬂi@@lﬁfﬂdgmuﬁﬁmé(ﬂwtﬁmaterahd'esgrif&dtiw{%iﬁrm&ﬂ*@%&ﬂﬁ%ﬁ.@%@ﬁ@@@ﬁ‘g to

various storage formafs,.| c%gjin . digital videa formats (e.g., DVD), QuickTime(r), and MPEG 4; and
analog videotapes, incluéﬂig Vﬁ&ﬁﬁe%e recerved in amg fort, md%ldmg acoustic, speech,

and/or tactile input.

{0172] The above described techniques can be implemented in a distributed
computing system that includes a back-end component. The back-end component
can, for example, be a data server, a middleware component, and/or an application
server. The above described techniques can be implemented in a distributing
computing system that includes a front-end component. The front-end cotnponent
can, for example, be a client computer having a graphical user inéerfhce, a Web
browser through which a user can interact with an example implementation, and/or
other graphical user interfaces for a transtmitting device. The components of the
system can be interconnected by any form or medium of digital data communication
(e.g., & communication network). Examples of communication networks include a

local area network (LAN), a wide area network (WAN), the Internet, wired

networks, and/or wireless networks,



and BetarnaX{P . 228448 ¥or digital television broadcasts may use the MPEG@¢rvidessosagand
include: ATSC - USA, Canada DVB - Europe ISDB3? Japan, Brazil DMB - Korea, Analog television
broadcast standards include: FCS - USA, Russia; obsolete MAC - Europe; obsolete MUSE - Japan
NTSC - USA, Canada, Japan PAL - Europe, Asia, Oceania PAL-M - PAL variation. Brazil PALplus -
PAL extension, elib R&@ﬁ%ﬂi%‘y}@m%ﬁﬁe@aﬂd@ﬁ@meA&ﬁ\z'r&taldaili@@er@@f&fal Africa. Video

and multimedia agetisedinesaintalegiNshede, videg.an de ferring to yideos that start at a moment
of the user's choice, as opposed to streaming, multic%;ét. %Sggé%ps Cﬂfé\é oA RSalize the

invention may be"&is5tiehR GiRkPHERiHE ForRicud Ut pRting Vo hiospititer paseatial
characteristics thareehghe fﬁé&ﬁ%@&ﬁi@@&%@%}&ﬁ&%ﬁ%@ﬁggr(gé-g%pseelc\%?srie ered %I;l all respects
i

illustrative rather than limiting of the invention described heréin. Scope of the inve h'fs

indicated by the apPended claims, rather than by the foregoing description, and all changes that come

within the meanilggla;r%g range of e(lltjivalency of the claims are therefore intended to be embraced
claim

therein. 41 What is ISP TRTCAH RS THoSK Ria el safeigereni scomramlisiFmgssiceiving

second media datetwork dedesminipg.Rricaianere GRCaNRaWIdatigs azsesiated with the second
media data; ener?tir%(ggo}rée or more second descriptors based on the seconrc’i media data and the
hdar

one or more second Bou wmel &SR TRE SRS bR Betenl Hescliptoreraith a first
descriptor, the firstieskriptaNassociaten with st wedig data M%%ijta; and

associating at least part 10%‘ the metadata with the second media data based on the comparison of the

one or more second dB3CHBTIE AT FRE SCHBRSrAren Teie ek AT chatviveteierein the
comparing the secondidesciipintane shadishdasapptos Bither.compisipg,somparing fhe one or more

second descriptors and one descriptors, each of the one or more first’descriptors
aCCess NETWo

r re fir
associated with one or more%ﬁ%ﬁdﬂgé%éé HELE ek with 1RE: RewialdaekeBratie method of
claims 1 or 2, whereind (G RRE) ofmonk SeaeRd RyNdariaseAPBHsiRg &.snafial haundary, g temporal

boundary, or an%%)ergl%ir}atio thereof, 4. T{he methaod of any one of claims 1-3, further comprising

separating the second MediaaSta MCHe B Fi8FEPLedaR @ Phbairdiked s bageddn the one or
more second boUNg{BNgss private branch exchange (PBX), a wireless network (e.g., RAN,

bluetooth, code-division multiple access (CDMA) network, time division multiple
access (TDMA) network, global system for mobile communications (GSM)

network), and/or other circuit-based networks.

{0175] The communication device can include, for example, a computer, a
computer with a browser device, a telephone, an IP phone, a mobile device (e.g.,
cellular phone, personal digital assistant (PDA) device, laptop computer, electronic
mail device), and/or other type of communication device. The browser device
includes, for example, a computer (e. g., desktop computer, Japtop computer) with a
world wide web browser (e.g., Microsofi® Internet Explorer® available from
Microsoft Corporation, Mozilla® Firefox available from Mozilla Corporation). The

mobile computing device includes, for example, a personal digital assistant (PDA),’

[0176] Comprise, include, and/or plural forms of each are open ended and include
the listed parts and can include additional parts that are not listed. And/or is open

ended and includes one or more of the listed parts and combinations of the listed
parts.



42 5. The MEtO4° i 4, wherein the assomawg at least part of the mé&GiAE W second

media data further comprising associating at least part of the metadata with at least one of the one or
more second media data sub-parts based on the comparlson of the second descriptor and the first
descriptor. 6. T t g@ Ny, 0 fthe reV|o Ialms wherei second m dla data
comprises all or &art f the ls%r%é g5 & da a‘“@‘? e me 568%13%%/68% oﬁ %réwo al’ms wherein
the second desoréptordstsigilcencs pamomfau o’ﬂtha firstvildze fiptoe. i&eThe nmﬂhcpd:niranifhme of the

previous clalms,tg%gq;ég&ng%%@ﬁ IVI flrst m%% dg qfrlld the zi a.ass C|ated with
ﬁ first edia da

the first media data; an generatlng |rst escrlp ase 166 fie method
of claim 8, furthé’fl!@@mﬁlsﬁr@mmaﬁxﬁg éﬁfmwpkm@ﬁmedmemhalambg@mmﬂescmmor 10. The

oo ot B RSN oo HOUNO NI R R IRI e TRLAERCURICR Al 00

association of the at least part of the metadata Wlt tor; an rlevmg jhe stored
metadata, the st@iﬂ@dﬂﬁkt@@@@mﬂbroa&mhegmmwémm dﬂﬁé)at\fm parbofithelrvedadata

with thefirst dessyiplgry e heyuciiod s cim A utbsr eamadsing. determinig.ane or more fis

boundaries associated with the first media data; and generating one or more tirst descriptors
based on the firdtrAteiacorieratia gtie vhovs siorefifsribatindamieding: digital video formats

(e.g., DVD), QuickTime®, and MPEG 4; and analog videotapes, including VHS®
and Betamax®. Formats for digital television broadcasts may use the MPEG-2
video codec and include: ATSC - USA, Canada DVB - Europe ISDB - Japan, Brazil
DMB ~ Korea. Analog television broadcast standards include: FCS - USA, Russia;
obsolete MAC - Europe; obsolete MUSE - Japan NTSC - USA, Canada, Japen PAL
- Burope, Asia, Oceania PAL-M - PAL variation. Brazil PALplus - PAL extension,
Europe RS-343 (military) SECAM - France, Former Soviet Union, Central Africa.
Video and multimedia as used herein also include video on demand referring to

videos that start at a moment of the user's choice, as opposed to streaming, multicast.

[0178] One skilled in the art will realize the invention may be embodied in other
specific forms without departing from the spirit or essential characteristics thereof,
The foregoing embodiments are therefore fo be considered in all respects illustrative
rather than limiting of the invention described herein. Scope of the invention is thus
indicated by the appended claims, rather than by the foregoing description, and all
changes that come within the meaning and range of equivalency of the claims are

therefore intended to be embraced therein.



43 12. The method of claim 11, further comprising: separating the metadata associated with the
first media data into one or more metadata sub-parts based on the one or more first boundaries; and
associating the one or more metadata sub-parts with the one or more first descriptors based on the
one or more fisibRrUNEREES: 13. The method of any one of the previous claims, further comprising
associating the metadata and the first descriptor. 14. The method of any one of the previous claims,
wherein the first media data comprising video. 15. The method of any one of claims 1-13, wherein the
first media data coniphisthed\ifiesdigssrst ternags MARlgecBPE¥combination thereof. 16. A method of
media asset manageaantgeRapksigia datadetermining one or more second boundaries associated

with the second megia daig, onsISNRIAINIANR LML RECI0E HERTIRIpSRASEAR the second

media data and the one or more second boundaries; transmitting a request for metadata
associated witt#9é&ond media data, the request comprising the second descriptor; receiving
metadata based ongdhecretjuestethermeiadatadgsseuiated hatedblethst parrof radiiistdatedia data; and

associating the meiadata Withdbs.s66986-MeLia data based on a comparison of the one or more

second descriptors and a first descriptor associatgd with the fir%gI mgr%itagg%%toljfhg i%{nethod of claim
iadata.”

16, wherein the secEHEPRIEEA A% EMSBEE S PEHR Eé?rﬁr\'é'{ miedi
descriptor associated with first media data having related metadata; and
associating at least part of the metadata with the second media data based

on the comparison of the one or more second descriptors and the first descriptor.

2. The method of claim 1, wherein the comparing the second descriptor and the
first descriptor further comprising comparing the one or more second descripfors and
one or more first descriptors, each of the one or more first descripiors associated

with one or more first boundaries associated with the first media data.

3. The method of claims 1 or 2, wherein the one of more second boundaries

comprising a spatial boundary, a temporal boundary, or any combination therecf.

4. The method of any one of claims 1-3, further comprising separating the
second media data into one or more second media data sub-parts based on the one

or more second boundaries.



18. The method of one of claims 16-17, wherein the second descriptor is similar to part or all of the first
descriptor. 19. The method of one of claims 16-74, wherein the first media data comprising video. 44
20. The method of one of claims 16-18, wherein the first media data comprising video, audio, text, an

image, or any combiRatipiibe e Rlaird 1, MBI WS BEOEENNY RRoskE phaNEiRly srakestised in an
information cvavllr{fi]e{héhe corranctqutee‘Ei grg%a% r%roduct includin instrgrg:tionqe%%itn%o %,gagglg to cause a

Seco e[ Comprisin GQCia al a .
data processing appara?us 0. receive secon me'HEal da?a; etermlﬂe one or more second boundaries

associated wi¢iase 88t Iersiiepa&fdhe one gemerateeeris grais et dherde La8BE78 based on the
second medisdatanpacstheodbine ssoarardesecpd Hauthdariegescripoempare the one or more second
descriptors with a first descriptor, the first descriptor associated with first media data having related
metadata; and associate at least part of the metadata with the second media data based on the

comparison ¢ the oH& SPFHIGHE Lt BrGedci5tBre ints R frs(eEeRpll: 398921838 stem of media
asset managédatectiguisgsradiegpart of the first media data.

7. The method of any one of the previous claims, wherein the second descriptor
is similar to part or all of the first descriptor.

8. The method of any one of the previous claims, further comprising:
receiving the first media data and the metadata associated with the first
media data; and

generating the first descriptor based on the first media data.

9. The method of claim 8, further comprising associating at least part of the
metadata with the first descriptor.

10. The method of claim 9, further comprising:

storing the metadata, the first descriptor, and the association of the at least
part of the metadata with the first descriptor; and

retrieving the stored metadata, the stored first descriptor, and the stored

association of the at least part of the metadata with the first descriptor.

1. The method of claim 8, further comprising:

determining one or more first boundaries associated with the firsi media data;
and

generating one or mare first descriptors based on the first media data and the

one or more first boundaries.



a communication module to receive second media data; a video frame conversion module to
determine one or more second boundaries assoéfted with the second media data; a media
fingerprint module to generate one or more second descriptors based on the second media data and

the one or mate seqpaGBMIARERSEN 11, fuHBesiafingerprint comparison module to compare the one

or more second deseripiors.and a st eescpln 0L deseriplar AssarinIRd yilca first media data
having related metada a;a & media metadata module to associate at least part of the metadata

with the secof@ipdatiia rparsdasgbrntihe eomRapRE{ist BesiRES Adre second descriptors and the
first descriptor. 23.aEbechyiste Reobotatn R sfurthstatomprising thighnted @éingerpristficomparison

module to C03&8@&&5@@@&9&%@&%@9%‘&@%?99&95%r‘?’é%‘?' one or more first descriptors, each of the
tors: .

one or more first descriptors associated with one or more first boundaries associated with the first
media data. 24. The system of one of claims 22-23, further comprising the video frame conversion
module to separateTthesetoddimediendafdtiatooiaeraioe Bebendomeditngatssigiparts based on

the one or meye secRBE: BAYMKafiesdeddipldie system of one of claims 22-24, further comprising the
media metadata module to associate at least part of the metadata with at least one of the one or more

second media data sub-parts based on the comparison of the second descriptor and the first
descriptor. 46%26. Thteragthehrbronenst eidimsererins, dafhervduigitidifdirst mad&munication
module to receimeridiagfingbaiedia data and the metadata associated with the first media data; and
the media fingerprint module to generate the first descriptor based on the first media data. 27. The
system of claim 26, further comprising the media metadata module to associate at least part of the

metadata withthe fiFSEdBsERtoP! 287 THE s@ABr i 2P efaindiccdifbriafig data

comprising video, audio, text, an image, or any combination thereof.

16. A method of media asset management, comprising:

determining one or more second boundaries associated with the second
media data; '

generating one or more second descriptors based on the second media data
and the one or more second boundaries;

transmitting a request for metadata associated with the second media data,
the request comprising the second descripior;

receiving metadata based on the request, the metadata associated with at
least part of a first media data; and

associating the metadata with the second media data based on a comparison
of the one or more second descriptors and a first descriptor associated with the first

media data.

17. The method of claim 16, wherein the second media data comprises all or part
of first media data.

18.  The method of one of claims 16-17, wherein the second descriptor is similar

to part or all of the first descriptor.

19, The method of one of claims 16-18, wherein the first media data comprising

video.



a storage device to: store the metadata, the first descriptor, and the association of the at least part
of the metadata with the first descriptor; and retrié¥e the stored metadata, the stored first descriptor,
and the stored association of the at least part of the metadata with the first descriptor. 29. The system
gf Claciim 28, fupther TRMNPESIOD of onetBE VRS tRNYEREISRIMBRUiRiondalgmaiaeansiohgore first

oundaries associated with the first media data; an he media fingerprint module to generate one
or more first 5@88?%%8?%%5513& on‘the first %%ﬁg%daﬂ%ngﬁe ki fé one or more first boundaries. 30. The
system of claim 29, further comprising: the video conversion module to separate the metadata
associated with the firstwpe@iepetafaintodaine aangiie endtatiaddrsab ipartsaiasedroer thie one or more
first boundarigs, and, nrodfafmediadmaiadatg MadueIR aRsasiaiRdifore QfB0ke Mmgtadata
sub-parts with the one or'more first descriptors based on the one or more first boundaries. 47 31. A
system of metfE SO FRBANEGEREnt, comprising: a video frame conversion module to determine
one or more secondebeundariasl assbeidatd with second media data; a media fingerprint module to
generate one or Moig&RGaNErReSCHBIO e baREsbORhR SBsanshae diandatasasshihadane or more
second bounggtges;

generate one or more second descriptors based on the second media data
and the one or more second boundaries

compare the one or more second descriptors with a first descriptor, the first
descriptor associated with first media data having reiated metadata; and

associate at least part of the metadata with the second media data based on

the comparison of the ong or more second descriptors and the first descriptor,



a communication module to: transmit a request for metadata associated with the second media
data, the request comprising the one or more se¢thd descriptors, and receive the metadata based
on the request, the metadata associated with at least part of the first media data; and a media

metadata moghplle to\agseeiateraaiadaia Withdhemeeashpirgdig data based on a comparison of the

one or more second descridotor§4 and a first descrigtor as oci%te with first media data. 32. A system of
. I ] lcT?mm RICaton mod_uie 10 I”eC?IV Second medis atg; . i
media asset managerent, co Brlsmg. means for receiving second’media data; means for

determining one or toidese fERte hoRMEETRS aadbifatied JtRrHBSS BN @MmEgia dagend  means for
generating one@idatRE:sesond OREe HRieEs hiasaddandsie: second media data and thte one or more

second boundaries;, ..o Jefs 8 SOMRINGNE 0080 JHOTE, SRennd deseriplas and a frs

descriptor, the first gescrlptor soclated with a first media data having related metadata; and

means for as8BEARTG S FESNDRALT B FRABREINATINE SECIHPRIEYRI8%ta based on the
comparison of the onenetiaforg:getordroestriptorsdalrddhefitsirdeseriptonr more second

descriptors and a first descriptor, the first descripfor associated with a first media
data having related metadata; and

a media metadata module to associate at least part of the metadata with the
second media data based on the comparison of the cne or more second descriptors

and the first descriptor.

23. The system of claim 22, further comprising the media fingerprint comparison
module to compare the one or more second descriptors and one or more first
descriptors, each of the one or more first descriptors associated with one or more

first boundaries associated with the first media data.

24, The system of one of claims 22-23, further comprising the video frame
conversion module fo separate the second media data into one or more second

media data sub-parts based on the one or more second boundaries.

25. The system of one of claims 22-24, further comprising the media metadata
module to associate at least part of the metadata with at least one of the one or more
second media data sub-paris based on the comparison of the second descriptor and

the first descriptor.
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26.  The system of one of claims 22-25, further comprising:

the communication module 1o receive the first media data and the metadata
associated with the first media data; and

the media fingerprint module to generate the first descriptor based on the first
media data.

27. The system of claim 26, further comprising the media metadata moduie to
associate at least part of the metadata with the first descriptor.

28, The system of claim 27, further comprising:
a storage device to!
store the metadata, the first descriptor, and the association of the at
least part of the metadata with the first descriptor; and
retrieve the stored metadata, the stored first descripior, and the stored

association of the at least part of the metadata with the first descriptor.

29. The system of claim 28, further comprising:

the video conversion module to determine one or more first boundaries
associated with the first media data; and

the media fingerprint moduile 1o generate one or more first descriptors based

on the first media data and the one or more first boundaries.

30.  The system of claim 29, further comprising:

the video conversion moduie to separate the metadata associated with the
first media data info one or more metadata sub-parts based on the one or more first
boundaries; and

the meadia metadata module to associate the one or more metadata sub-paris

with the one or more first descriptors based on the one or more first boundaries.
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31. A system of media asset management, comprising:
a video frame conversion module to determine one or more second
boundaries associated with second media data;
a media fingerprint module to generate one or more second descripiors
based on the second media data and the one or more second boundaries;
a communication module to:
transmit a request for metadata associated with the second media
data, the request comprising the one or more second descriptors, and
receive the metadata based on the request, the metadata associated
with at least part of the first media data; and
a media metadata module to associate metadata with the second
media data based on a comparison of the one or motre second descriplors
and a first descriptor associated with first media data.

32 A system of media asset management, comprising:

means for receiving second media data;

means for determining one or more second boundaries associaied with the
second media data;

means for generating one or more second descripfors based on the second
media data and thte one or more second boundaries;

means for comparing the one or more second descriptors and a first
descriptor, the first descriplor associated with a first media data having related
metadata; and

means for associating at least part of the metadata with the second media
data based on the comparison of the one or more second descriptors and the first

descriptor.



