FRAME SEQUENCE COMPARI SON | N MULTI MEDI A STREAMS

CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
wappbileca@ds on clains the benefit of U S. Provi sPOna$2009/005407

Application No. 61/032,306 filed February 28, 2008.

The entire teachings of the above application are

i ncorporated herein by reference. FIELD OF THE

| N\VEFRAME SEQZJENGE QOYHRARISONAN MULTEMEDIA STREAMS

frame sequence conparison in nultimnmedia streans.

Specifically, the present invention relates to a video

conparison system for video content. BACKGROUND [ 0003]

The avai | gROSS-REFERENTHTOIRELNTED (HPINC LTRHNS ! S

to end-user devices has enabl ed ubi quitous nedi a
[000&PV ThAPPAEL NI TBGS theb e oANS. Ffo@?s?oxﬁmhgﬁ@aﬁ& R&. 61/032,306
I ncreasing amount of nultinmedia content that 1s
filedthiehnzny 28,8008! dbakntyre heeshingnof the abbree applidationrare incorporated herein
b i-ntelligent content managenent. Providers nust
Y 1§¥I§55H ze their content and be able to analyze their
content. Simlarly, broadcasters _and narket
researchers want t dIEAdWOMEHEINYVENTION pecific
f oot age has been broadcast. Content nonitoring, market
[0002} o hhe aresentdnvention selateptorfrane sqgnencecomparisen in multimedia streams.
C |- ) .
Spe AN AZpARen b HIREE) i (it RO SA8L Bt

anmou 'a conte
to i nprove the anal ysi s of ~¥i tent in this
technol ogy field. SUMngé?%%gg?Uéﬁg approach to
0 rin ideo.sequences is a process for c arj n
10003 ¥ R atillabuity oE froadband cRmamimiceling baghs 1 payoer (Rvigeschas enabled
ubiqSIFRR $heMBDNEovetdhR WittiB o6 OHARY, hACRIdR 06RER. IThelidEMing amount of

receiving a first |list of descriptors pertaining to a
multmﬁqﬁi@cqrttgnt datfig trasmyftitedeglobalbyrhas bogsiedhthgmeedhor intelligent content

descripsors, represents visual .info ti.on of .a .
mangehiehl, Rl B 2 P het Pl aGA REANE L Bt P tagir comtent
Similargebrohd @sRSs antiifarket reedrdherst wiat td Redwi dden bRE h¥ieRgedfic footage

second list _of descriptors pertaining to a sequence of
has begr Brpgdcast egontentrpenitoring imagket %@dom@gmp@r& eopyaphitnsatection is

V] i nf.ormnat i . . i i f

challbfiily 3¢ B nBo RSB 0 Bo Ao RLAL FRAM P A4 fERe REAER: However, a
needfenistshte imprwleuhkeanathesis afivaddongntent &i thsaeehmoiogydield. he

sequence of first video franmes that are simlar. Each

first segnment includes neighboring first video franes.

The nethod further includes designating second

segnents of the sequence gnpaay@ vi deo franmes that

are simlar.Each second segnent includes nei ghboring

[OOO@g ﬁgg? fl%%rgfgﬁlet%][clﬂr tﬁnré%gﬁeg@&ﬁ‘%ﬂ%ésgiﬁ Bﬁ)rceés%} CUtfiparing Sfnultimedia

ments’ an e seco
segmantd, suchlay s¢gngerthef dea. n@he embstlinaemt] the video comparison process

includes receiving a first list of descriptors pertaining to a plurality of first video frames. Each
of the descriptors represents visual information of a corresponding video frame of the sequence
of first video frames. The method further includes receiving a second list of descriptors
pertaining to a sequence of second video frames. Each of the descriptors relates to visual
information of a corresponding video frame of the sequence of second video frames. The
method further includes designating first segments of the sequence of first video frames that are
similar. Each first segment includes neighboring first video frames. The method further

includes designating second segments of the sequence of second video frames that are similar.



second segnents based on the conparison of the first
segnments and the second segnents to conpare the first
wapasedend segnments to a threshold val ue. [ O0P&I/1B2009/005407
Anot her approach to conparing video sequences is a
conmput er program product. In one enbodi nent, the
conput er program product is tangi bly enbodied in an
Each! s@&?{d?gfngﬁ‘t 1ﬁaﬁﬁésel{el %9&&&!& Glde dbP HAEHRMrRE further includes
i ncl ude |nstruct|on be| g operable to cause a data
commnrmgelssﬁngsegpmtsaindsthet scomt signeents dnid meslyking thegpairs of first and

SCri rs relating to a nce of fir vi deo
secof Sramneihene i B CATBR IO 0o L edieats 0] R segments to
comﬁﬂr@ﬂh%'ﬁrétrlﬁnasz&irﬂd%@gﬁEnt@t&Qﬂfr&ﬁ@@%’ldw video frane of
the sequence of first video frames. The conputer
ro MU
10008 SHE BRI 16 LEh R Ing MIcd KB RecES L atohigis pp M product. In
one emimdnmmtaths eomputel poigram pnbelsctrls tengitdy cmbadleqhgl groinformation carrier.

 chI %&?@&éﬂf}%ﬁé’@ g\}ﬁllg{eo-' ! Fthqs' 8%2’%‘}?%3% I?:gt?sfe 2 (Pa?a processing

appafh@ﬁsrt@ SO NGrsi 1A QP dEJcA r@felétﬁg t& 8 delRRAE: & firSeEa frames whereby
deo frames. The conputer program product further

each |oﬁ tHeulgserinters trcsm@smtﬁn/ss@bmﬁfgmpen abk eorrespending vileg dtagne of the

sequ%ggﬁgﬁfl v at Zﬁegéjﬁghé’rggg% ?r% ?n 01.[2) ugtr {r{gérnggéllx%esstmstmctlons

being@bergtlotd eusaantapyoseading ﬁpﬂaﬁdtuﬁ@g‘m&e 4 svebmiist of descriptors
nei ghboring first video frames. The conputer program

relatipg ¢0l& 899UEDPS #éﬁcqqﬁic‘n%%am?ﬁswh% Py 6aeh ¢fehsdesspricipiepresents visual
1nforfrﬁt181§‘ Hf" g c&r&ﬁéﬁdiﬁ 9&1@? Hlalh % Béh%e 54 s«g;?ﬁﬂ Rb g'raﬁfb@ The
re second segnents the s quence of secon
compute‘quiJo dramrpredudn &trtteer enchides irmtruaﬁtms bbingepetabkdo cadse a data
segnment i ncl ui(iles nei ghbor g second vi gﬁ@ franes. fTfhe d
procq,sgms @PRATatYs Y AeHINRIC G AT MATF fIFRL SeETRANRfEe SeAEPeR et tRgvideo
framEEth 3o Ql‘ﬁ{lﬁdl? lvﬁlel;e%y“e@é}?ﬁrs@sééﬁ{eﬁt RICRIEIES AdiBkb ARR A Heed Pames. The
conpare at |east One of the one or nore first segments
com;amt m@grhma;sodlmh durtifer invduden sstmctiams é)eslgwn@blaetg pawies: data

anal yze the. rs of first and sec e :
procHeBPRIVERLS REHBRI st 10T Reof PedaBL R S fccond video
framSSHA e SRR Wh%réb? caEHRRObA] §dpthent instudadtkeip@ing second video frames.
segnents to a threshol d val ue. {OOOG] Anot her _appr oach

The eampuuerraesrAe Rrpdecs furthen inedudss instryctignsbeing opRrablfcto cause a data
proc%n%g%g?g%s 1 Qoqnéé% %r@@?ét RGL YEES gﬂF gpm@ﬁf‘s@gégg{ézgts and at least one of

a video atron no and a vi

the of€@Nbte woombddgaentshastidralyzE hiee wairsrof first ahd second degneents based on
receives a first list of descri tors %?rtal ni n

the comperiseat dre fiist LBmentied ﬁh%%?égn to Pﬂ@Pare%lé first and second
@ﬁéqghﬂhgdﬁﬂgggﬁglng to visual |nfornat|on of a

correspon Ing video frame of the sequence of first
i d S
o S AR S50 o, 2 g

systehl ingRdes £eahimahichfien sledale] prides Sd@i@tatlbg nhcﬁiuile anldih v1deo segment
i nformation of a correspondl Vi deo f
com@@a%ﬁ)@gu]@f The comnupicatign modriedecetygs a rst 11st of descrlptors pertaining to

a sequence of first video frames, each of the descriptors relating to visual information of a

corresponding video frame of the sequence of first video frames; and receives a second list of
descriptors pertaining to a sequence of second video frames, each of the descriptors relating to
visual information of a corresponding video frame of the sequence of second video frames. The

video segmentation module designates one or more first segments of the sequence of first video
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vi deo segnentation nodul e desi gnates one or nore first
segnments of the sequence of first videofranmes that are
W@ 0mh1eg998 each of the one or nore first segmenPGI/IB2009/005407

i ncl udi ng nei ghboring first video franes; and

desi gnates one or nore second segnents of the sequence

of second video franes that are simlar, each of the

o S ¥ I . .

fram§{ e TR o™ R0 LRGP et BB Y BRI elboring fist video
frameyn dnd desigmgderr @® oaimdre second segnadntd dfthe segjuericerafisecdnidrvideo frames

segnents anpd_.at | east one of .the one or nore, Second ]
that ¢ §ifRrscach 45 erfe PF BT 360PRd SFETRERES inbluiBg eiEbRGIRE sespnd video
fram8 TR VA& sdeRftnt cRGariR6s bR RIS PRIGInL B! {Hég)nte o1 more first

conparison Of the at least one first segments an
segments|apd 9t leasteons of threcdnseg ment secood segmpeats and endlyzes paianef the at least

I RO
segmR¥IAL itiO4} 16365 bR ¥ecdhiEsebitizh@d ic&ﬁta&t@@l@e fARAAR Jebbnd segments to a

receiving a first list of descriptors pertaining to a
thresheldivehee of first video frames, each of the

SGL] [ vi-sual . i ti. f .
o000 BB ind Y T R p e P cpb Bl IR B i ystem. The
systewti heludés memss. forl- ftegis'ljtfgtﬁﬁlﬂs; Iﬂsgtolﬁdésci‘ipfdryp&&iﬁfﬁ@ﬂﬁa $eqence of first
.. receiving a_second |list_of descriptors pertaining to, a .
Vlde%gemesa eachpt e deseapipr el ng daarsualdniommaton iea coresponding video

fram& 6B ks %n ge bEARL {/iﬁgt% i‘r%n%.g’rﬁét st PRk ﬁ’i@lu?tas feans Cfor receiving a

corresp Ing video frane e sequence of secon
second kit of flesmniptors fidrinys teeasdquendeant second vikkes framsassedchrof the

desi gnat.ing ane.or,. nore first se nts.of the sgquence
descrgpiops P Bng Fyga 4 PRERE R 08 G icRoAEAT G (i gedivence of
secotMAdES AMEE Thd §isteRLHMMBLE Dichuaed MPARFoN&dsitnaths B8k b1 théfe first
video frames. The system further includes neans for

segimgatsiof thet seagensa ef &irst visice frames thit seapimiers eath afltle one or more first

sequence of second videq franes t.hat are.sim.lar . each

seamifid RASEAheRRRETE At ATRE PR DrBhTmELS mlioeREhs for
designefigh® dritforee6cuhd segrelets bf teBequehbEoficsbRivitiey friv@es that are

_ .includes nmeans for conparing at | east one of the first
simila gatirpidhepre er mpesseong fegments fcludes ngighbeying sseenshyjdeo frames.

. <

Tho SRR er TR0 SR L gl 10 R B logments s
one odthd dre aranasecond segmerte The sistese furthwet Richidds meenssfoe audlyzing the

. segments to gonpare the first and seco egnents to
peis o, PEU ABY 0CPRf 563 THORRP PR Tt aperPegRahf Be st Agepgnts g the second
segmf@ﬁ’t@ &&@&:ﬂgﬁg ROVt HRISebHd 44gReRR%0 8Bl $fiud he

ol  owm n eatures. In sone exanples, the analyzing
[0008]n cinundleer edtamples; aniyrnd thed anipreachés abowve aardinskido ede or more of the

oo FETERL . P55 R B P B Gt ot

secorle@pmehts. [ 0010] I n sone exanpl es, the conparing
i ncludes conparing each of the one or nore first

[0009] In other examples, the analyzing includes determining dissimilar first and second
segments.

[0010] In some examples, the comparing includes comparing each of the one or more first
segments to each of the one or more second segments.

[0011] In other examples, the comparing includes comparing each of the one or more first

segment to each of the one or more second segment that is located within an adaptive window.

Page 3 of 41



segnents to each of the one or nore second segnents.

[0011] In other exanples, the conparing includes
w@ompanddsgy each of the one or nore first segnePCT/ARR009/005407

each of the one or nore second segnent that is |ocated

wi thin an adaptive wi ndow. [ 0012] In sonme exanples, the

nmet hod further includes varying a size of the adaptive

001, A .05 OB b0 ERAE v P b Rl window
duriigt@e 06@p@ingrore first segnents formed of a sequence of

first segments. The conparing can further include for
[0013h ¢ fn pthersexapiples; te comppirg inglpdgs designating st alusists aflike one or more

' t er.to .
s SEERr b b £ Sy BRATRS Bl TRL U3 By e o
eachifirstl debeer cspbgeaing adirstaegmerit of fiee Jeljtictice of fisst e£gnidhid 6fhatcluster to be
to, each of .the second segnents. The conparing can
a first ghustee pentioid- y e ¢asnpasiagiran furthee inclids campagnepich okithefisst cluster
. h ] .

cnt i S LR Gl L lulht Sy SRSt o cgh o
secombspgaTents withih laghrfeshadd valbeof each off Gkt dlnsteraswmtroids, comparing the

exanpl es, the conparing incl ydes designating first
seco‘?:‘f??%@?ﬁ? Bf thy ﬁ?fng%‘lﬁ?%ﬂ@ﬁ? ﬁ?sﬁﬁ]b‘s"&’?' g sequence of
[0014) T B soRROSKRRIpes, a&@%og%lmg% %nﬁ&d@@&esﬁ gﬂ{aﬁﬂg first Bﬁ%&ﬁiﬁﬁt segments

each first cluster, g a first segment o

formgd giiesrepende dfifirsttsegmgnienThe odmparing agh duthar inadudsefoneach first cluster,

1 rst. gl [ ntroid. T Qnparin n.further
selectip g SHBFY oL d5hios R e SR RS B v huster
centrbid. ME@ dparifg uefieBeOinchae aeﬁglmg@ed@d chizéers eNgeasnd @gments
can _further include for each second cluster, selecting

formgd gk BrayeRE AT ISegRENts e flr prRIBPAIMESAR Sirthes énghiderfer efch second
clust%::ljg %gﬁnﬁé&ts%&r{(?sgg{?ﬁgtr of8ho %@ﬁ&%éco‘ﬁﬁ @Eég% S 8§ &?%celuster tobea

can inc € conpari ng
secorid ¢laftercdentrdorl Therdorparsg tan fathbr mtlutle eomparorpteach uf therfirst cluster

centroi ds.. The comari ng can further include for .eac
centreﬂslt%eacgi of the iqcagcfglpstsre f161 s%mcﬁmamyl& Wefgﬁla?rdngu e for each of

the fiY@IcHRteP LeRRfids RthihEha8EAAVaG YT FRRE §RbAP cluster centroids,
conparing the first segnents of the first cluster and

comptaniag shecnstisegepmtsifshofirst testerawitlie s¢aosd eegmenteeftthe second cluster to
hoh]ger. [0015] In other exanples, the nmethod further
CaCl O -udes generating the threshol d val ue based on the

(001548 SR dtRérxEmbRs thk RebtRad futthetdhcludéseiBiatiAg tHfthreshdld $hlue based on
video franme of the sequence of first video franes,

the deseaptors retaingde visuphinfasmatiomed mfjrst idee digmre of theoteraernicof first video
fram%slf, X /SRS %gsc\fi'pfogg i%%tﬂ'{éﬁto Q/Esugpigfo%%ﬁglg ’818 :% géecoﬁg 91%%8' ifrrflirgne of the

0 frarmes. SOIe exanp anal'yz

sequére pEsdcondreilev diangsat | east one matrix and searching
for_diagonals of entries in the at |east one matrix .
[0016]c pinsgaictexAPles, BE anyyzing 15 ReroRmed usipg aidgast Ape mfrix and searching

for dREOANLEF HHGEAn {i4F8Sast one matrix representing levels of differences in segments
of similar video frames

[0017] In other examples, the method further includes finding similar frame sequences for
previously unmatched frame sequences.

[0018] The frame sequence comparison in video streams described herein can provide one or
more of the following advantages. An advantage of the frame sequence comparison is that the
comparison of multimedia streams is more efficient since a user does not have to view the

multimedia streams in parallel, but can more efficiently review the report of an automated
Page 4 of 41



[0017] In other exanples, the nmethod further includes
finding simlar frame sequences for previously
wanevatiedsesl frane sequences. [0018] The frane SPOLEBRO/005407

conparison in video streans descri bed herein can
provi de one or nore of the follow ng advantages. An
advant age of the frame sequence conparison is that the

com 29'[583 H 3885 Ee Fﬂé‘ &ffgﬁ%g%@ and/of Q%Iahﬁgagétsveﬁ 1fh'e %&ﬁﬁﬁwdia streams.

Ince a user does not ve to vie i medl a

Anotier sivantaie igxhttathe &lentifictition af sifftitae fiabdel seq@mbesyproeideeamore accurate
the report  of .an aut omat edconpari soa’éto determ_ne the

compATSPR D RAMeH A EEmS SiGe PR RG PO Bl EPPAToR o e Faelmedia

Streaﬁ{s 1§Mlen§lﬂgtaﬂﬁne?ﬁéi@rﬁ.t age is that the identification

simla rame sequences provides a nore accurate

f
B T T —
follommag diamgddng:serrpilomnmkén il @ajuncli@¥eth tid ah:e{')mﬁa'géﬂg draam?gs,
vangages of PE&I present i nvention becone

ﬂlquaﬁm& RPTIRFIBIGS PHECABYOHAR Ry Wa¥ o eKURP Q§b’r| pti on,
taken in conjunction with the acconpanyi ng draw ngs,
illustrating the principles of the invention by way of
exanpl e only. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0020]

The f or egoi nBRHEEF DESGCRIMFIEN OF THE DRAVINGS
advant ages of the present invention, as well as the
[0020hv@hé tapgiing end othwi dHjedvs fenpures,fantl lagvantepes of the grésemtrmvention, as

well g IR URRPR dveli ] b aora QBRI RS B (Lo WAy phon of

variduk @mb%dﬂrﬁén‘tbsw}l%ﬁ eaddofetng Wit Rk aBddRdandin ?m&@mhgi. an
exenpl ary system [0022] FIG 2 illustrafes a

O Y L8 e TR gt ,
[002?? dﬂ‘gﬁ a2'1¥1 Eﬁreﬁ%%a; g#nggérgagb%fbggaﬁﬁ@@%eiﬂﬂr i Pg gge{hg r?'s1s server,
002§ SER Wb o S30b B EAEEA o Rl bt viso

com gg;r&regsresult of a conparison of two video streans;
i FIG 6 illustrates an exenplary flow chart of a

[002?}e P?F@u Pisdtedad & &Y by élQéraﬁ‘lrbﬂ BB EratibP 024 hlgﬁh@ldeo

ustrates an exenplary bl ock process di agram of
fingagprintpi Nng of franmes; [0028] FIG 8 illustrates an
exenpl ary bl ock di agram of a brute-force conparison
[0028) OFEG.SS illubtpatey arFéxemplary rdsulttof atcomparisoaatnwb aideolstroaks;
di agram of an adaptive w ndow conpari son process;

[0026]0 OB, dillamtrakés dd éxesiplay €dwachat T AYeAertibl mﬁﬂg@gﬁﬂ%r an image;
of a clustering conparison process;

[0027] FIG. 7 illustrates an exemplary block process diagram of a grouping of frames;

[0028] FIG. 8 illustrates an exemplary block diagram of a brute-force comparison process;

[0029] FIG. 9 illustrates an exemplary block diagram of an adaptive window comparison

process;
[0030] FIG. 10 illustrates an exemplary block diagram of a clustering comparison process;

[0031] FIG. 11 illustrates an exemplary block diagram of an identification of similar frame

sequences;
[0032] FIG. 12 illustrates an exemplary block diagram of similar frame sequences§
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[0031] FIG 11 illustrates an exenplary bl ock di agram

of an identification of simlar frane sequences;
wWQO@3296988 G 12 il lustrates an exenpl ary bl ockpdi/mpoeanos407

of simlar frame sequences;[0033] FIG 13 illustrates

an exenpl ary bl ock diagram of a brute force

identification process; [0034] FIG 14 illustrates an

LR AR LR e
005 RS 0y s 4 80 RS B bt BBpincin

proc€isagr am of a hole matching identification process;
[0037] FIG 17 illustrates a functional bl ock diagram
[003Sf BIG.ePselmiRids a?NéJeﬁlglar{l QQ)%§h1a§1La@1 of-B etbhsicit {dehEiEcaBibn process;

exenpl ary report FIG 1 [lustrates an
e I G Al [ . :
OnS S e A SO 1 PSR
processenpl ary flow chart for conparing video sequences;
[0041] FIG 2 1 illustrates a block diagram of an

[003%K eRTh. Arpillnattdtds-acluactivglal Mol diagiii 60dn cB@nprzﬁrS' S¥tem;
[0042] FIG 22 illustrates a screen shot of an

[0038X ERTT AYi11 Gt AUAIY nddxempRity tepbR! f ace; [0043] FIG 23
illustrates an exanpl e of a change in a digital imge

p t
OO o R Bl e PPy 1 bt TSt FHEG AL eRfben frame
sequetgegct i on system and [0045] FI Gs. 25A-25B illustrate
an exenplary traversed set of K-NN nested, disjoint
[0040]e aF1G. @0dlispasan dxembhaay 16w chpddar.cobiphAhg FHdeo sequences;
DESCRI PTI ON [ 0046] By way of general overview, the
[0041]echItR 20 g ustRfaRA 6K Ak drafBdiad kPR muRi-channéli dddohonitoring
footage such as filns, clips, and adverti senents,
systeglgi t al medi a broadcasts etc.) to other mul ti medi a
content via a content analyzer. The mul ti medi a cont ent
[0042JanFise 28 htludtragas afscraen vhottofah leyeraplarysgraplieal alsérdntedface;
store, record, or play nultinedia (e.g., live
[0043]e| BiG. 2B olusatasaa examplemfla chetgedn asiigitat émage @pi@bdradtion subframe;
vi deo disc source, etc.). The content anal yzer enables
[0044jut BIth R4 dllastaktes fahie b plarye 0P @hars €61 thé digitali iiddo ieigk dbfection
The content anal yzer can be a content
systegnand si sprocessor or server, is highly scal abl e and
can_use conputer vision and S|gnaquroce55|n

(0043l cifes 34 2§Brlllaﬁmtg,gn exsIindary drgeensed seh of K NRmeated, digjoint feature
subs;}aggs 1?1%'&&6%89&'. ninreal time.

DETAILED DESCRIPTION

[0046] By way of general overview, the technology compares multimedia content (e.g., digital
footage such as films, clips, and advertisements, digital media broadcasts, etc.) to other
multimedia content via a content analyzer. The multimedia content can be obtained from
virtually any source able to store, record, or play multimedia (e.g., live television source,
network server source, a digital video disc source, etc.). The content analyzer enables automatic

and efficient comparison of digital content. The content analyzer can be a content analysis
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[0047] Moreover, the content analysis server's

automati c content conparison technology is highly
waecwanedoes Wil e human observers may err due tBCT/IB2009/005407

fatigue, or mss small details in the footage that are

difficult to identify, the content analysis server is

routinely capable of conparing content with an

procéssorisraeivedfis Bighly 29Mble e can tRAdongiterdaesn aal sigedl gtdcessing
pr.i or |nspect|on or .mani pul ati on of the footage tqQ be

tec}u%ﬁ%%)t for aeelyzipg foatagedn theavidea andsin gk audio domapigdn keaf Hme.
relevant information fromthe nultinedia streamdata '
[0047} sBorequss thapontend andlysie seavén cavdomatic @mmp@naarrseartw}mology is
. e | e (TN
hlgh cgt??g{cet ﬁ’gﬁff@ ’fﬂ%g{g%b éﬁ‘sco gr% tdﬁg anfaPéueg ogéerss sma dJe"flalls in the

foot@eml@ltafe&ﬁfﬁiﬁlﬁctb lidun€ifyg theseobendanaly s §ei1{/er3$ @dhely @8pable of
also referred to herein fin erprints - from each
compaEiRg|centsRt With en AEANZEYS VeIt o THBe BPParison dpefat spqudre prior
[ [ r
1nspé1ﬁ§12 ((:)% Qﬁg %ﬁlgfl gg%ht\éef?]?@g% ugtﬁ:' Ig%ﬁggécp st ! :ﬁbMSls server extracts
the reih\‘sqmﬂa snfommadiopdtdne thesmultinted s@neaia@lapat&kf aad dar therefore efﬁ01ent1y

frequen pectrumin fhe audjo strea ch
compi § ARG o RaLeLARh LB R ient PGS BB PP
a conpact digital representation of its unique video,

10048}, 4T BS coment spalyeia saveisararrates desrsiptar suFk s digii) signatpres — also

t I
ot S AT STHAF et s A ABCRL Py imaces
descrilre srpebﬂcrmthoaamhuphcﬁor atdeovssumt aspeets df the@woetat, slich as color

.. finding simlar and.djfferent frame sequences
distrippor ieies, o E2S ibiheatdeg hoes Rl BrerEIUERY Geqfiun in the audio
streaHPtEaQH sﬁh%l‘élﬂf %&Mdlﬁ %ﬁpﬁlﬁhlﬁﬁ@ ﬁﬁ%&f)ﬁﬂ@ thiaEbidseally a compact digital
| ustrates a functional block diagram
repre@¢nt@trpneo<fet$pm@mg¢ vigest ewdiq.0od/oThudigyisval ehaeoteiisitdsudes
one or nore content devices A 105a, B 105 through Z
[0049]05Fhq bt eit raaailys's sereé¢rartilizes fuch dmgempnintsrto fihd wingides ah@/6) different

framg ¢ SR Y2eh e SHEh 25,2 0N 0L 20al Yol S SELN S, similar and
dlffeféﬁi/fr%e lk&ﬁken@esﬁﬁ MR8 s¥RPled &b alBe RIGRIAE AL tlﬁ:%&t?dn picture

. The devi ces and/ or servers conmunicate with each
COPY@DH]@&HSQD&SYSW@ @deR1CRISat i on network 125 and/or via

connections between the devices and/or servers (e.g
[005@]i r EK3. 1dtnstext¢s afunctiondi bleck dagraneof amengﬂary)syst@rﬁ(lm] The system

e.,content anal ysi s, ser
100 iRQBARRE Tt APl deb et OB B304 2 05 hereipeier referred to
as cofifft &mced QVkY; @%oRfent dfalyier, sgérgastaaéonve!nd SRl i SCerfigi1 08

signal acquisition devi'ce, satellite reception devi ce,
comrguibiFasions @etmqrb rh%@@orrenmyatwmd@vw dBagesterage sarver4@0, and a content
ea_network ser neLwo k at Lached

serveg?gg aE}éSt Qi&ls an of éervers chém}:u&hcta}e/ n\{vitlg 8?‘6‘ qélba S cammumcatlon

networkt 125n@t/ob &Sa&fbnﬁbﬁtidnﬁﬁéﬂv@eﬁ tHe\RNices hid?erdep@rd1el d. | diRdi eonnection,
server, etc.), and/or any other server or devicethat

indirech gorsiestien, £1G3i1 t i medi a st r eam (e.g., cell phone,

canmera, etc.). The content anal ysi s server
[0051] The content analy31s server 110 requests and/or receives multimedia streams from one

or more of the content devices 105 (e.g., digital video disc device, signal acquisition device,
satellite reception device, cable reception box, etc.), the storage server 140 (e.g., storage area
network server, network attached storage server, etc.), the content server 150 (e.g., internet

based multimedia server, streaming multimedia server, etc.), and/or any other server or device
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110 identifies one or nore frame sequences for each

mul timedia stream The content anal ysis server 110
w@emenedoes a respective fingerprint for each oPCT/B20@®5407

or nore frame sequences for each multinedia stream

The content anal ysis server 110 conpares the

fingerprints of one or nore frame sequences between

Lt . t : .

ot G5 DY TR SLARR0 TP bl o1 SRSt s

110 genatpfivscmk or apoe frameazquenessageach epudtimedialsaream. The content analysis
raphi cal nessage, efc.) of .the simlar and/or

Se“"‘gilﬁp SFRTtCS Péﬁ@gggﬁf%@nb&f\ﬁé@h"&h% ORg,P% MAgefragne sequences for

each$hu187€Eia stréfR2Irhb BoRbRenaBXRIBNVES] 10 BfngaplliBE fingerprints of one or
anal ysi s server 110 generates a fingerprint for each

moref frame séquerces hetween ieadhoinal tinedizastreatmh d hemontent anahysisyssiver 110
server 1 can _generate the fingerprint for eac rane .

seneBd Eirpdrt e o Vr¥GD B0 ptapFichla G ik sl AT el Braphical

messhE@ FRS) of tRElbifEE as@at@meRnOfratE 88RBncRbetwech@he Makinedia streams.
mul ti medi a stream based on the fingerprint fromeach

[0053F affFothé dxfpldsaiie cORUREMGRsRREARE 1 BIYerntdda fingerprint for each
i nformati on associated with the frame sequence g(e. g.,

framy irdeash caultimedia streath o The noment anakysiaderver, 1 6k aan)gen¢ra®3B4 fingerprint

I one_exanpl es, the tent ;analysis server 11Q.
for gl BT SHUPRE (P e Dt B BT sSbieResl P isgdirest sequence of
fram&4d, eRAPoP B ¥l fimetiaGtrdithibasedddOHE fi8p&Priht A6 ebéh Bame in the frame
vi deo content, audio content, netadata, fingerprint,,
sequesice and/of amsatheHntormatipn psseeiated awthathe drgme; sgaance (g kvideo content,

. dj npl ary content analysis server 210 in
aud1og&cg§éﬁ,§ﬁ1%8%?, e%g content analysis server 210 includes
[005:?]r ; ng%]eleegﬁ%%{@gegs%g %ul tgmzaél]ééifiﬁaselglrczg?g[gggr{efai#éthe Iarar\ﬂe%g(?uences for
each @RINRESih QftcdiR Bbded oAlidformatibigdut bRBdTFadd @lg, B @ntehb audio
a video segnmentation nodule 216, a video segnent

contepbrietpddta fingsdmng ex7, and a storage device 218.
[ 0055] The conmuni cati on nodul e 211 receives

[0054]nf BiGret illostratesra Andiienal blogk divigtam phiroexempilasy content anakysis server
.cont ent alysis server 210. T rocessqr 212. .

210 {538 S 07 AR B B8] el 280 SRS R Bomiifigation module 211,

procésbérCABa (Rlef franeqftedtesbdraiddul &3 E, a vaddoo@heebrivesidisthodule 214, a
froma schedul e server, etc.) and instructs the

videq- Gngamprindaeqdive b avadep seamerfatiemmedule i b oyideeagmest conversion
modﬁygﬁ? 'g%gl %m%%e e z'ﬁlgga vi deo frame preprocessor
modul’e 2 £ pr

e
processes nultinedia streans (e.g.,

o0s§ SRS BFRE5 500y 318 RGP S0 Sl s intormation
from @h&eontent AalYdisl Svér BTE The HY&Iesdop 2 1 D Bfbet S e Aedusti iR boparison of
the multinedia streans (e.g., |um nance normalization,

multipgdia Yreams ¢-8,, regpest)fonTh ESET; Piemated graussti fram moehpdulezeryer, etc.)
o EREIARES o AESPI D31 Pl S AP AR RR s T
vi_decgfrmi@ prdprdoessve snodule 213 preprocesses multimedia 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, etc.). The video 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 video segmentation module 216

segments frame sequences for each multimedia stream together based on the fingerprints for
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have a key frane selection, etc.) in a nultinedia
stream The video segnentation nodul e 216 segnents

wo ca@nao@egiuences for each nul tinedi a stream t OPET/IB2009/005407
based on the fingerprints foreach key frame sel ection.
The vi deo segnment conpari son nodul e 217 conpares the
frame sequences for nultinedia streans to identify

eachﬂdemﬂame JelcRtTBn. SERYI A6 SedARinY\E&Ap4rii6n mddmermdl c@nﬁiafe@ WBframe
by conparing the Tingerprints of each key franme

sequg@eé deri apltistedia-sireama fesidspiifysiradar, framye seqnenmes h@twmsthe multimedia
soco 1987 Rk ofhe 5} Ab ol KOMF BB e scqmnces,

by ccsmbztnnmﬁ'e ﬁngérpﬁﬁfﬂ]ofaacfhi fiegyed o the frame sbuiteess elcd C Tho Btorage device
anme sequence, %pngarlson of the frane sequences
218 %tﬂw BITCHYS: afrﬁévmp £ SRR, N SSSRIBE Rirame S§ledtionna frame sequence, a

comTR0! SR, S SRR TP i

companison o€ frameestquenckeso conparing process 300 in the
system 100 of FIG 1. The content analysis server 110

[0056 CEIG e¥illusteates amnexempldiabivek sliderdR T afi bx el Biryim @& Lhannel video
(general ly refe red to_as ghannel 322) and reference
&

comm@ﬁ?C@%é ythe systama 490 }5](‘3, di JThegpptent applysis server 110 receives
one drdR&e chhGR1O1 M%m%%ﬁ rggbar( érfe?ﬂl?%eé?x%d ¢ ad Hnnel 322) and

reference content 32 feratés a representative
referélilqegmn’(;mt 3126. f Dlre @atdnt glabyqns server 4 6 fideatifiesignoaps of sithiler frames 328

tent anal rver 110 incl udes reference
of th, Syt OBt £ 60 R b ERIeTaE BreS e YEETGEH B cAp group. In some
emb(ﬂﬁﬁq‘éﬁﬂs ahe @oﬂ?eﬁtrhnb is'seiveF EILiAckasy z?fbtferg&@ daﬂBﬁseCﬁ(‘)ttg Rtore the one
anal ysi s server O identifies groups of simlar

or metefinEerpzns asamatsQ w1th(ﬂg%wé¢ramqwcon@hé326e dr h@m@ngmmlwls server 110
1dent%%e§)g€%1%ﬁs of gleml'lm f}a %bﬁl rﬁ%l 6§eggﬁ lerg?%greg to as grgup 324) for the

ent anaIyS| sér it

multingli £steatoén shichngrl 2. MThd @nteddatnl i OsEpver 140 igbn@aeda
mul ti media stream The content anal¥3|s server 110
1

repregeiHptecingesymt f@l}fécla g Senimeachanyliipgdiasinesm. e coptent analys1s
s Y5 L O T ST bt oot mlimesi
streamomﬂe the raﬁﬁencasﬁnga'prlhts dsteomaedd ifront the refefeace baetent 326, as may be

at 330., The t analysis server 110
store| g DF AT GETES SaFRE A1 & bR GRS SEY phid 8ol (1R result

based bR BRI BfipatiSon 6MhE & r?fﬂ?t@ AR S embABmERE Uht 1°*es'uff§3 InéRle statistics
statistics determ ne romthe conparison (e.g., frame

detergiimdd fzemtthe ecmpagison (agefrgme simitariy fagioj frgme grdup, sireilarity ratio, etc.).
[0057] FIG 4 illustrates an exenplary flow di agram
[0057J00F 3. 4aillgstregescdn exemplary fldivglisgrhm\VAOG @b afg'encgetncm d)ﬁ“tt digital video

ﬁnge&l}gﬁﬁg‘ﬂt ggrtéter%nq% {Ss’l:sﬁlggg gptébtﬁ?g té%?);(}epe { eﬁwg]c(j%g% 1?1timedia content)
from kﬂllg sfl al %ﬁffblsurgisrcﬁ&aly a2 fiRgpridt S PREAG It zﬁxalgfsiso The content

e anal ysis. The content anaIyS|s server
analyslscssrr@r I B2 ef Fiés 1aneeives omooe moreleided tand maregeyealdy aldigvisual) clips

Q. Se ment s 470,..each.i ncl
or s EiR 1R i 5p PR R PATRO HEPEC o  ndigep imae
framésrailﬂﬁfghﬁf Rdimdat, Wlﬂﬁ%’dﬂﬁéﬂﬁimes\/\#atrflng FRuPEach BB Gccording to different
vary g fromeach 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 472, and a third
shot 472°”. A representative frame, also referred to as a key frame 474°, 474”, 474’ (generally

474) is selected for each of the different shots 472°, 472”, 472’ (generally 472). The content
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shots of the video segnent 470. In the exenplary video
segnment 470, sanpled franmes of the video segnent are
wQ@r@apedmccording to shot: a first shot 472", PET/E20H5407

shot 472", and a third shot 472'". A representative

frame, also referred to as a key frame 474", 474",

474" (generally 474) is selected for each of the

b of - ' (8 dioithl Gon 7 Y 4442)
a8 e L e g TSl 4 )iy 70
for eatihgifitbd diffecamakey frame6474. 476 grovy 6f digita) sigmanirgsy4 7476} the key frames
ach of 't

f diff t k 474. . The, f
i R A bR St b i 0
100585 clpoar - ameled, & Bpmpindyelso [ 019 oA SEn el Sngerprint can
bea %ggéﬁ&?%&{ oY frhme 91'1&/81356 g{gﬁp o€ fatn@s. @Phefi intRhR be derived from the

I ngerpri nt can epr esentation of a fr arre_
contean df the franmyr (@, fohictionanfise coldre ahd/nymtgnsity of amimdgs, derivative of the

derived f .th t of the f . Q.. | ti :
parts 3§ o 500 PARLOL REL RIS RSy STeR AT PG, it gs pf fiinance
valu€ kpdtfae frbqucnSy Qhludy) THE I fserphe barl B ardintepet (gt B55523) and/or a
val ue, average of col or values, node of |um nance

combjnatipa, of yebiers) sucheg aenaisix vavertor. (e:Bhda il nigelpal) nforexample, the

e.an. | e 4 . . [ [ .
s A VAR oh 8 B o B B, VLSRR, i
spatid, fregapncyor thexfedid. e, the fingerprint is a vector

defined by [Xx, y, z] where x is lumnance, y is
[0059NT RIYoRR nfbodiehts, shEtsSRAdifRtentihRd dededing & fihh@piiftamties. For

[0059] In sone enbodinents, shots are differentiated
exampleigradvestprispade; fingarprints detgamined frompframssafithesame ghot will differ from

vect or . fi L RELNL ] : f "
g1 ARGk RS PR S ShEY DRI RTEIRR! i rnsion
to a diffeighbshiot, Nlie fingaPrinto bf & Rextpaom cfifnimdsydifferrtsl agriewtet gistance. Thus,

smal |l distance. In a transition to g i fferent shot,
shotsqa beidieepishest accopding tadherr Hpesuprings diffesingdydanere dpanspme threshold
valudl €eater di stance. Thus, shots can be distinguished

according to their fingerprints differing by nore than

0 h oY ; ' b
0060l RSB0 e S 997 g s o o
other?)t&@ﬂidélﬁif? Itmg f@fne@ﬁhb?iw'g $ﬂaﬂeﬂ &ﬂﬁliefﬂfsttslhots léifnlilaﬂy,sﬁrfgmprints of

eing related to the first shot. Simlarly, . oo
subsqquapieshptsi AR §e b‘Fedsth%‘élql@rﬁth%er‘{eéd?f‘é‘:g’ pibsgdisat oty Bupd72”- A

. . : Y o - I
S ;LB HTE U, b 51648442, s 2 nsome
embakmetite, the ke freme fiostatesticillysseddctefiffom the Fmgeeprints of the group of frames
. .. enbodinents, the key fr%ne-is statistically sel ected
in the s34 TR (& nLFY5F858 ST PR group of frames in the
sane _shot (e.g., an average, ar c?nt roid). [ 2061&, Fl G

[006] j FIGSriilustexicsan exemplrarspult 9% ot 2 sepafsoy of Sipidee sfieams 510
and S0 ipyls CORER BN GETRR PRI S0k, Dhe SRR ARAREH s 110 spl
each sétheatideblsiresink 516 amhi 620 wio frime séqhencestsl 3ahist, 516 580524, and 522,

respegégc’:lly, ta(s)e gr? ey fsraeggs? nlcl?esco% e%’t ar15a }Lf‘%’is sse%\gse’r 1?8 %bm;s)gr%é th%r}game

sequences to find similar frame sequences between the video streams 510 and 520. Stream 1
510 includes frame sequences A 512, B 514, and C 516. Stream 2 520 includes frame sequences
C 523, B 524, and A 522. The content analysis server matches frame sequence B 514 in stream

1 510 to the frame sequence B 524 in stream 2 520.
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respectively, based on key franes. The content
anal ysis server 110 conpares the frame sequences to

wo 2ovd/ 1684998 | ar franme sequences between the vi dePCHIB26I®S407
510 and 520. Stream 1 510 includes frane sequences A
512, B 514, and C 516. Stream 2 520 incl udes frane
sequences C 523, B 524, and A 522. The content

[0062]2[Fy 5 Extang2é B¢ cotiinGhiestidn Bo®ule 2UUENERS. B roddvdsh i8BHbm a user
1 510 to the frane sequence B 524 in stream 2

to cogymre bobdEitrordeaxdisgs|(BVIh dhedirshAY Pds therFurepran e ersionof a movie
M t | » t O .

o o i GEAEE, eSS VOSRUR, U360 S PR Grove v

titledEtA10 Pogn Lue¢ thedarlo? TFherpavdessdri2ll R @ebcedNes tHeagguesOft@m ttheuser and

. Park." The second DVD is the United States version_of
instrygts.t anynigatiog quuEe %jolgtg reqiget gndfor pegegvethepultimedia streams from
the tW#: e,

e 5 APPBEN, ApdeRUARERFER hend BRI U ARS8y e oo
DVDshdTbe videe éiawe pirépgocnssarimetiila? X preprvsessesitre twie ntuliimedia streams
B NIRRT ——
etc.) TRE®ideb FRMRCRBSES N DR 21U oRN 6 tBE 856 BRultihedil Weeams (e.g.,

mul ti medi a streans (e ?'é renove bl ack border, insert
or9,

lumisangp nermaizatior, RGB 49 Celord, etk éThe iden fingespring niasiple 2 1fngenerates a

fing R38O0 18 Fadre 85 (PR MamBdLiEO TR,
of franies Have adken dfafil seleati o Rtc. REithd vdaalRintdifdtteams. The video
video fingerprint nodule 215 generates a fi nger({gri nt
1

gpdul Slecti
ame selection, a group

segmepfatigh apdkia 2 orssaments thecirampp sqiacrpes fergaph muliiracdiastrqag. The video
segmieicdbiarisbR MO IR AG lofipare? a%@?lﬁ&r@forfeﬁm%mg Qé’q‘;t‘leﬁcekl’éy the
rane s&ectlon, etc.) Inthetw nultinedi a strearns.

multifinelia/stebam toddergify sitmitan francisequedtés. SkahhehilRistrites 4 exvenplary
sequences for each l.tinedia stream Th i deo

compAgR RIOCEB LI QB TP da ST ras isireted 8 BgRat ure for
each frame sequence for the nultinmedia streamto
i dentify sim | akatle AmExewplary (campariggmePrpcess| yst r at es
an exenpl ary conparison process for the two nultinedia
St r eany Nrhltibvedii Str&bh 1 910 I Fpultimedid SiPdaf 21520 EIEEHH ary
Conpari|son Process [0063] FIG 6 illustrates an
exenpl grpfanid SaiuesBArsti2 600 BimeBegRARICH2 0N |Qiffa@ent
fingergrint for an imge 612 by the contgnt anal ysi g
server |Ftfneckequeto®A 522 TheFromfiegyrne Bt52on nolfitrent 2
llreceilves the image 612 and conmmuni categ the |nage

612 to Sipil8. The
vi deo f
(e.g.,

a prepr
nmodul e

e Seaherse Arsalre p

rane preprocessor

rispredeausseA Addul

nmodul e 213 prepr

ocesses (63 O)

Jisaane Sqguench BG4 pr d

ocecs Hraae—614

grsressaierg L ehe i

The-videg fral

Riffget o f of

conver si on
oelr-S1H-0O4

]
|

cessedin 61
F1apeSsaenes 8314 630

AN\ IOK

)Frqme Sgauence B804, ¢

ro

| Sépi'lar

accard

pr epar
614 to
fingerg
cal cul 3

B's{ od

3 oA
L I AT TU O
rame Sequence

orm a conver

+ o
CT11C

THge BIes

1 o~ h
LPl O1
|

oihc TR
0

AL A
e vijae

. S eb 5 :
ition) an image fi

e e hnce 0393 (9
ngerprint 618 of

'Iﬂfferenft eatut
t he converf

i mge 6
single

Feame[sU&tedtE DIsfle SON
video frane. The

[Errfnedditiete B shNe |
content anal ysis

MHafGerk S A
server 210

Frame Sequence D 516

Frame Sequence A 522

Different

[0063]

m

ed

FIG. 6 illustrates an exemplary flow chart 600 of a generation of a fingerprint for an

image 612 by the content analysis server 210 of FIG. 2. The communication module 211
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can generate the fingerprint 618 for every franme in a
mul timedi a stream and/ or every key frame in a group of

wo e@oaeea998 n ot her words, the imge 612 can be BCREB2009/005407
frame for a group of franmes. In some enbodi nents, the
content analysis server 210 takes advantage of a high
| evel of redundancy and generates fingerprints for

recel%ge ir%lge %L’fa{% c(oe ?\br}ic%%s:tggirgaé 0&25491 (t)llle:]\ggt%o? E’éxge PrepIQCessor
modﬁledlﬂs C rDhBtvttfeo fﬁﬁiﬁpreﬁ\k‘obdzsﬁ@dhédlﬂ& R ERpiepiSesibs @OPE. B phtial image
list of descriptors that are conpared b the cont ent

Prepregising) shesigage fo fore. 2 prgpiecersatinage &l 4 c dhe Visep dgenesonversion
[t I

ok LR (0184, SR by ARRSEFRL G I pprocse
imagei6td éd)o fdramseonv[eﬂ%ﬁr]xagélﬂ The Ivid:tsﬁ'mb@&n%oélxlems generates (640)

bl ock ess dla 700 of upi ng of franges
(e.8. (%P%e Frlationy o fHage Hnsgmatt 618 Bl the RanYesier impecpk ysis

server 210 of FIG 2. Each segnent 1 7 11, 2 712,
[0064h 3In spnye exempleseths image iSrictingle ¥idgo fiemge e |°ﬁ’@te!*f<ﬂﬂab’ﬁ1é server 210
can SO ERUSER! 0¥ 6/ LRl eSS 80 By by
in a groupef frames. efhe]ﬂmamre)rﬂs hee, ineage éd2rent besi ket frmﬁé Gcrremgeup of frames.

f d/ t ngt h. . The vi
In Sowg%??aﬁfg?ﬁ aq?rt]@t 3&@35 %g?résl%ttﬁﬁsﬁfiﬁﬁ’é?%ﬂ%ﬁt%g}f lgvel of
reduﬁdhﬁcﬁ%@@&ﬁ?at&eﬂﬁ Rirtd for8a&h ndtfiffe €%.% = 2? i nger pri nt

for 'segnent 1 conpared to fingerprint tor segnent

[006%] 7ﬂr120th31é5ca)r1plés %1% I?i%&/gxghﬁ% %lsg% @(ﬁ] td de;Eea descnptor Each
ingerprints'is belo pr ede term
multiyedznstreain I;asstatasmgmmlrﬁsabf Mcnmoeghaﬂ aﬂe cdsxhpawd te the content analysis
tation.nodul e t he, adjacent. s
servef 290 BocH §PEHBHE B EE A TG 19 h i rarrinG it egfesents the visual
inforARAYE of §19ideb e e TIon 8 Lratpb fRlided f?éfﬁ‘ésm cally set
segnent ati on threshol d,” the video segnentati on nodul e
1
006 OF RSNl A BB Bl SSAE RS 00 4Gl of s

(also urcﬁmad tsastsegmenta ey theicohtenf anlyssgenrt 210 df BIG. 2n (Eai%h Zé@nent 1711,
ment 1-2 721

2 A et AT rBRSbs IBRE A e R aRp PRt oP R SERIB cated to
the sSPRAKTHR Birﬁb@@ds&ﬂaﬂe& %ﬁthttﬂé‘ fingerbAhte SRl 4 \f?drﬁ’eenurﬂ%@ ¥ fe@‘&@nce time, a

segnent ati on nodul e 216 conpareés the fingerprint for
segmgrigitarhreference] stop mvzfe@ncrq 3nd/ousegoeent leogthrmdhgeriddessegmentation module

216 BRRGER s RRPRG ridfe bRl SEiETp bl dimesmpent o

segm¥htdieD] Isegipnéddol mrgefpmw Ifr s emcmw 6. Zt lt€the difference between the
flngerprlnts for segnent 3713 and 4 and nerges the
fingespgip gp;eﬁt:t@rrg)@gq!@m/oga dynpggcqih@@gsmlmp@on threshold, the video

segmgllltfa{l&{ gﬁ@lﬁ:%k\{’ﬁﬁg s'the acﬁ &91? éﬁ’iss dl? fhetcg@%r%x\@e between the

Seg ment he "vi 0 seg nta on no ar es
ﬁngetﬂrrmtsf iis ager ghovatis ﬁredetaﬁgﬁ@fﬁndﬁorlh dda@mévatly 56t7sls§memdtion threshold,

es the two into se nt, 3-5 731 based on
the vidlga Segrpentation dBOGe gﬁfgﬁoqs et mefggggeﬁ%meéﬂ SREMEES. t wo
ments. The video segnentation nodule 216 can

se
[0067] rIniiag exasmRiarthe Yideo seampatasionipaduie? 16 eranpsresdhe fingerprints for
segm&i 12FAYndSL A EMdSmerges the two segments into segment 1-2 721 based on the

difference between the fingerprints of the two segments being less than a threshold value. The

video segmentation module 216 compares the fingerprint for segments 2 712 and 3 713 and does
not merge the segments be cause the difference between the two fingerprints is greater than the

threshold value. The video segmentation module 2_16'compares the fingerprints for segment 3
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(e.g., segnment 2 712 to segnent 3 713, segnent 1-2 721

to segnent 3 713, etc.). The video segnentation nodul e
WQ1@%aaps et es t he mergi ng process when no f urP¢BEIB2009/005407

fingerprint conparisons are bel ow the segnentation

t hreshol d. Thus, selection of a conparison or

di fference threshold for the conmparisons can be used

15 Y o W SRS F0 5T5 fcnc
betwaery iz, fingerplihts effttle v/ §é7grrle|ﬁf‘s| qdﬁ&ldkofdegﬂeﬁtﬁﬁémﬁmfiﬁlé 286 compares

tke fra |na%rou§J of franes and/or a link to the
the D&Y LOF BegmRA 314/ Lie eklaranddaeraesibn tye gegmpantsiinto segment 3-5

731 ﬂésed %n zﬂezdlﬂ%reﬁ(]:g’bet&/eZn F}A? aﬁ@%nﬁésnéf?%%{ﬁo#%?gﬁé él‘he video

fingerprint for a key n
segmentition mdtmlg? Mu@ndhrtheranmpare the 6fgerprints Gorethe stephdiscent segments

(e TR 2 S5 OEDere) 31 SHRPGBA B GEReBmeR ol s g The video
y&ﬁ%@ﬁﬁ%du@@%@l&é@%%@% brdRss $hén do fumgr fingerprint

identification of the simlar Segnents can include one
comparisapy are delomhibiesegrhentitiog threshaldf iThus, |Sdnctm1mf@ss)agraneory or

citeRpt el o Bl it ons o SRR Bofif Rt TR P rdocosing
requﬁﬂﬂex{tsl i) clustering process. [0070] FIG 8
illustrates an exenplary bl ock diagramof a

[0068F Ulrﬁotﬁ&r&@n&?é@@dch%ggln&{tqcﬂqsz_?@@ Y8, UG 4CHRLLPES includes a

anal ysis server 210 . The "conpari son process
fingegprintifer ¢ besplama in & ewpup of fraoies snd/enardink Bithe giaup of frames. In some

TR el S a3t 5 PR PR SR s

framé Gpapidup offrafies @AdL2th8 2ebusofiftdmist rated in Table 2.
The segnents are simlar |f the difference between the

[0069] gwﬁaﬂplésh&em%éﬂeﬁ%ﬁfﬁ%%d Rod 88317 RRAtifles similar
conpari son t hreshol ence wthin a range

segm@nts (glief, et getcsegrents, lnéb'yglahsmmnm sqzmrents grouped by time, etc.). The
1dentiﬁjca{ Bl? F ﬁl%es rhlsl Gleg gﬂqantgggnr@g ar@'ﬂ? grn Wb?ﬁtoefstl%%toqlofw%g {dre]r?tiﬁcation

Seg rren u ra

processdsp ) bﬁﬁélfdrbé prkedsdi.€ adsbxm:@ eREe bEnidnd wilthawe{ywther segment); (ii)
dynam cal ly configured ciu , a percentage of

adapftlYﬁ WINdAWiRFEPTOBESS s HfE Htcustgring pseqessm rat i o of
segnents between the streans, etc.).Table 2. Exenpl ary

[007Q1o nﬂ&? ﬂgﬁnstg«tmemmplo'ch dlagram of sbpiefurce mtppfmsgm process 800

via tl'g;ocg#‘l ee?xte %r(x: eysos e?ver%?{) I;??Fg([‘r 3% ’fl}ﬁ(é)ét?}{agg &%@E:s% 868 1s comparmg

segmsntmof §ﬂfe£1€g 1820 twith sepmasts ok bt 28200 The Vidled @eénerﬂ_@&hﬁanson
lary Simu ar Segmsllt List [0072] FIG

modql@ Ws f=9ratvaé§s ! seprasnd gl Erlywigh eadk afithggesments o ﬁtr@mgtsao és illustrated
in TaBle MO RERRA SO0 RERF 35 8@%}6&:&&&&& B land o BRI Sompared

server 2 he" a rve wnd
segments is less than a comparison threshold (e.g., difference within a range 3 < dlfference <-3,
absolute difference - |differencel, etc.). The comparison threshold for the segments illustrated in
Table 2 is four. The comparison threshold can be predetermined and/or dynamically configured

(e.g., a percentage of the total number of segments in a stream, ratio of segments between the

streams, etc.).
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process 900 anal yzes stream 1 910 and stream 2 920.
The stream 1 910 includes segnent 1.1 9 11, and the
W@ 000amo28 920 i ncl udes segnents 2.1 921, 2.2 9PCT/IR20®/005407
923, 2.4 924, and 2.5 925. The vi deo segnent
conpari son nodul e 217 conpares the segnent 1.1 9 11 in
the stream 1 910 to each segment in the stream 2 920
that falls wt ve 0 I n ot her
wor ds, the segh“}?lggo%‘hgggﬁ PIOR r%xgg?g%gﬁ’lﬁocgnpar es
segment 1.1 9 11 to the segnents 2.2 922, 2.3 923, and
2.\/M@gedid he Vi Sipotgegiveittmedanpar i Senatdul Abs@dld  adkdait
t HeStparAd 88 sijmi | ar se Qmmzsszﬁnd tthe di f fie Péfrcaace
be TSR T B 1S T ONasdIT €5 5lfhekiDg 881 M T alsgSEYMENt 3 I TS ginir
Far exanpl e, the adaptive w ndow ¢onpari son process
90Gepshentif.1 R1zEd Tor NukdgmbRARA25T T E€ANE OVIET THI T TY Different
minutes in length andithe brute-force conparison
pricegsast BOOI1i S| ut §9 | zeBeghnowt 2iM3R1 | medisa stir ean®s und&fmitar
tHirty minutes in | ength. As another exanple. the
addpemarel. W iidow cBhpar Peomnigrdeess 900 is utilizedBorlar
miLtinedia strieans over five mnuffes in liength a t he
brideerent bt 8 conpdl i spReEmEEEaS$3s 800 38 ut|i | i 28d f oPifferent
mi-ti-nedi-a—strieaps—under—five m-nutes—in-length.
[0073] In other enbodi nents, the adaptive w ndow 930
can grow and/or shrink based on the natches and/ or
h t ;
007P}t ?ﬁe bl‘&%@ Eé@?éng [eglgﬁ&%%ﬁ?%(ﬁgﬂé{% lp’ﬂéhcidgtﬁacéﬂé{xﬁdggfﬁgié% S n%rlngr’lts and the
dxfferai‘lc@ h@wmdt}m stghees toearpdai_sagmand dist & Hftradebin Tebie 3.
identify any nmatches or below a match threshol d nunber
for a segnment Wabkidn EteengaapSiniarnBanoemtOBRE the size
of the adaptive w ndow 930 can be increased by a
predet er m ed e'ie te—gg—tremthe-si-ze—otthree+to

the size of F?’\f@ from tsﬁ%“e§fze of t%ﬁ&i‘%b%fffeenﬁ ze | of

twenty, etg Sén%ﬂw e %Xg-&%}{ﬁ"ézﬂ genet afgcd si-ze _
(e.qg., pergentage o tota of segnents, ratio

of the numMiet ol SEOWENEE, Ak BAeE StTean zetTr) - A ter

the vi deo segnent corerm son nodulie 217 identifies the

mat ch t hr esRedAbaNUNAET | 380 4¢4€€dS a nmaxi num Sij ze

for the adaptive w ndow 930, the size of the adapfive

wi ndow 930 can be reset to the initial size and/or

increased based on the size of the adaptive w ndow at

i ne.of the match, [0074] In sone enbodi nents, the

100721n. FICa|9 lglp&t@t%%awqa@mamb ogk digiegrarn of asadaplive Padevhemparison
procds§ 980 v th%@orﬁé‘rﬁ%lgl sis &@Ex' 110 o FIGES. §RE i)tn%e Windv BSihparison

S|de01‘a e corres |ngt|rrE|ntherru i medi a
procest 8@ amalyZes srean g rﬁéﬂtasd otrezzn 21920. Thdetrazn 1 90 includes segment 1.1

911, PRl Edh 2T e PR SN 2| S22y i Q2§ 9, and 25 925

The @888 hRML &&nﬂanso&h?odhrermt7fboefpafed likd $ERHicAt T @@tl 4 the stream 1 910
rati o based on the number of segments’in each

to eadm;qgmeetnneths stresam? 9@@ thed fullsgeithon as edapéive sindow HE0.f lnrather words,

the sqifpert FBRb ity 21 camna e biihl ) of g sPERgi£82 022, 25
923, 8B.41020E The viteb RegiitriticoBgaAscn @IS 21 B ad® the paiBof similar segments

and the difference between the signatures to the similar_segment_list. For example, the adaptive

window comparison process 900 is utilized for multimedia streams over thirty minutes in length
and the brute-force comparison process 800 is utilized for multimedia streams under thirty

minutes in length. As another example, the adaptive window comparison process 900 is utilized
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nunber for the key frame, etc.) and/or dynamcally
generated (e.g., percentage size match of the
WO 288%06%%8ve segnents, respective frane | ocati B&I/TBRYHP05407
the last match, etc.). [0075] FIG 10 illustrates an
exenpl ary bl ock diagram of a clustering conparison
process 1000 via the content analysis server 210 of
for nfillnedia stBEM AR VEGnif: S ﬁi’\{eﬁgtméﬂ& HROSRLBREID ggg)n process 800
anal yzes stream 1 and stream The stream 1 i ncludes
is utdigghBrmultimed@ streamsimner five stinetasnindengibl udes segnent s
2.1 1021, 2.2 1022, 2.3 1023, 2.5 1025, and 275 1027.
[0073he Iwbﬁeoemba@imnhtspnhapdﬁptwe nvinducu PR0 2dh/growumitle Shiikebased on the

gg%negt &)ean12 to clus er 1031 nd
mat B G osherG RO RaLa ER IS wihhe Mol GRS (Copize, content
typeEAEN F&ﬂ’é{‘aﬁfble e Vidd6 @eﬁﬁ&ﬁ%@ﬁm SNTRFIRMD W)&B& ﬁolzlﬁzntlfy any

|dent| Ies a representatlve segnent such as
matohegyererelow avnaich thrdsholgaruprbien fortah;agmcmrwmgp drmlazdaptnveamndow 930, the

size §F ot Fyandin Sp0 i e PersptrRitg) Doy Smifed S fegy from the size of

three2t02hel£i2@of iR fvanthe @126 off & 16 tiSdigd ofdwbRdletcy HRWFRMynamically
2.1 1021. [0076] The vi deo segnent conparison nodul e

genepated Heisas: egerméa@@é tspltnumber eOsegnenis; ratioted thearmbsr @f segments in

cach REUENE) 2o 21 ALk B7aliGln B8 e SLIRRRA s dOhicn

an res ec cen

threshO3 nupibe? ad/ dtﬂé}&eed‘s asmﬂxlhﬂlm $ige o ehesazgpﬁwt wihdbwlS@D the size of the
the vi deo segnent conpari saon nodul e 217 co S every

adaptixg Htow ¢ ¢ berreset Eé’rt%Smelﬁlél@l O i eated B §§é}|‘ﬁe§ﬁe of the
adaptté Rirdd%, MRBERAL obatl fhflln 1. The video segrren

conpari son e 217 adds any pairs of simlar

[007§ngfF§gxx§e[ &Hgo&}?)%ntg tfn g{lﬁﬁ%ﬁ‘fg’?\%@ pﬁ@eewﬁ"ldﬁgﬂg kife%%tte}rﬂmed (e.g.,

n-sone e

five hagiral sdg’ﬁfeﬁtspfhréef&gﬁhieﬁn‘s oheitherssidd 0f3hé carespondigg timedn the
For exanpl e, the brute-force comﬁgrlson process 8

multiphedia StERamise AvatREMeRsARFibeT BdRRt T despestivielogatin NG&"e@SPCCt to the
st e B R AP S NP OERLI R FHS . Pt o
multhire'dlet gorgént} mtiobaseden theanirebgtdf, segnehts Imecach usiltémedig stream,

arj son proc 100 I s used f imedia stre
perc af; Is%rg}erﬁf r?;s §r§tﬁn gﬂxﬁglﬁ Strf’%?%? S'“Aﬁwg@g s{aﬁéoc A%i0n for the
adapﬁ{'élﬁlﬁrﬁfomnmédétéﬁﬂn&r(@%e%&né GRhE iRDoHEMEInRRKh dtibams, same frame

10 utilizes a centr0|d the clustering process
numlle@(fo)r tbakeyfiamezeicd ﬁyd/pyqiwlamwaéb@qn@tataédle gf, pexsentage sige match of the
[ conpar | on for

respe(cﬁve E&fgﬂrletn rezsg cglve agrtéel 1\cpllcgaetlso%9 ?@m the(faaﬁt e s ogr am

o078 R aoes cin ot ik Flra o i somosion s

1 OOOGMr' ﬁk%ﬁteﬁ?ﬂ@fk‘isﬁse}% ol hef Fiy. dengy af&'a?t’nfbgwfnti@w comparison process
ference between the fingerprints of the segnents

IOOWa@alyaesmteatmhm@stmame% nThergreamhkingludes sagmeyt pd dOéb.sand the stream 2
g t t t r
1nclu§gs q esf;‘s eztjl ?QZI Bez ];(ﬁ%?%g 1@%% (r:bé? étﬁa% )e/ﬁsui[irg% fo 2 tf}%g%&é‘o segment

comphirideipwodaiRI N Sustrt the)segthOdd 8f stidatn 2 fokethlet, histertl 193 R@nd cluster 2

exenpl ary bl ock diagram 1100 of an identification of
1041 gcpedipg to their fingerprints. For each cluster, the video segment comparison module

217 identifies a representative segment, such as that segment having a fingerprint that
corresponds to a centroid of the cluster of fingerprints for that cluster. The centroid for cluster 1

1031 is segment 2.2 1022, the centroid for cluster 2 1041 is segment 2.1 1021.
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frame sequences via the content analysis server 210 of
FIG 2. The block diagram 1100 illustrates a

waledobaoe@pse matri X generated by the pairs of sPOT/IE2009/005407
segnents and the difference between the signatures in
the simlar_segnent |ist. The bl ock di agram 100
depicts franes 1-9 1150 (i.e., nine frames) of segnent

[0076] T enewﬂded sdgriéht aopirisdiesoduld2 [Flednfakesthe sefgme@t 1 1 1011 with the
frames) ment. stream 2 1120. I n sone exanp

centrprf’esegmﬁﬁ@@ PH lvnd -2 193%40¢ acheplustsr 1103 1jaag 2f1r0étﬂrer§spe§hvely Ifa
[
et I3l 090 0034 0k 19011 00 come
comphrisbe medule At tcoinpatea seeyeagmés is the dhmters;é threesinin] hri dehtroid segment
11, if the difference

with isegsi 1L 8L | Eheufensebimgat samiatsen modPiesdn @ ados'any pairs of
mmﬂhf‘ie%ﬁféﬁ{scﬁnﬁ'tﬁb dilffefenB BB tH3- s@kturéﬂ@ thd Sflat Sedh@t Kist.

1160). Furthernore, if the difference between™

[007 ‘%’]ﬂ :Ir{ﬁ% A nl"ﬁgﬁmémtﬂg '}fﬁte ol? ?Ao‘?%’gé@)g d?g% %sﬁ%ﬁ{é&\rfﬁg ES% Iuged. For example,

the beeeHfiene cmnpz;réuonwcesﬂ)&ﬂﬂ ie ufilizedcfanmattahgdi@sttdaens under thirty minutes

., di s.of the difference matrjx .to detect T
in Lo 1B ebPe winEpEormRasgE propis 90 B EEg ferpultimedia sreams
beﬁw@&f'ﬂ%ﬁfy SRy rHPx@t&ls @n FhgthC am fhle 'Eﬂls’éeli‘i%g ceﬁ?%%n%@&%‘ ?(*)OOOEE used for
adj acent Simlar frames (in this exa t he di agonal
multifriedy) streagng o8yr sixtymhiguies irgesgth. and/ or f ind the diagonal
of adjacent simlar frames with the smallest average
[0078]i f ABheupheh¢ clusteling cemparjson pradess HI0AgS ldaécrlbéd ) FIG. 10 utilizes a

centta B Fteingarton e B RliEnsnton oF S ipfinatin o iadhity o

repre@ér@aﬁfé%egxaent%f LdrEarRbe fd}rth@élhglelo(fe%t fh%lea 6,ah&d ﬁieuﬁHShlstogram
to detec t he best sequence of sim ramss .

momg@tevme adrtdese etege In beme emgohmenm&lewmoavgnargetlmmcdule 216

clustér? S€ ?s tog?tﬁgfrt@é e%gr%ﬁﬁlgtgg}é%%gﬁg{egg b%)t?v%grg@% ﬁ&igﬁ]%ﬁlélps of the

segmeRte Eat ﬁﬂuhh‘nédﬁkﬁsth@aﬂﬁ OF 0% @IgE Béte S o tdsS,Qill dFAH of thelsegments in a
until each segrrent of stream1 is conpared to jits

multigiediy sifeancgndg asalyreds(e s hrvte-forcg@alysis|adaptive window analysis, etc.).
illustrates an exenplary bl ock diagram 1200 of simlar
[0079]r iS5 d & dilestriates an@&ﬁnplfar)eldOdydnag!@nnmemftanadmtlﬁsatmn of similar

s FQIER A B bl o BT Dg DHRLE 5k Btk obm 110
illustiatnd diffeRBce@matix ghnesitdd Hyathe bhiad 'Sl sHaflaieseeMents @hd SHef BfBence
1 1210 and stream 2 1220. The stream 1 1210 i ncl udes

betweanthe sigaafies éthe simbarposegmeny jist. Bhetdaek diagrgmal Opadpgicts frames 1-9

150418y ESRAS BN ST 0 EAIE SEATEES e gmes o
segmettl stretmn @ BAO0| fin Forfe edatnpled) ehesframennin the didfeftnadithaltixlate Rey frames
‘?H?L de un t ched or ot herwi se dissimlar frame

forarg@ﬂﬂ/é §amea§ or 3 gIoup ¢fdtamsEn the sinilar frame
uences). [0083] In sone enbodi nents, the video
[00805]eg wideciegmentetmpasiaon &1 Dean geaerstq the diffesenge|matrix based on the

similar_segment_list. As illustrated in FIG. 11, if the difference between the two frames is

below a detailed comparison threshold (in this example, 0.26), the block is black (e.g., 1160).
Furthermore, if the difference between the two frames is not below the detailed threshold, the
block is white (e.g., 1170).
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frame sequences for unmatched frane sequences, if any.
The unmat ched frane sequences can also be referred to
w@200000638 The identification of the simlar fPENEB2009/005407
sequences to unmatched franme sequence can be based on
a hol d conparison threshold that is predeterm ned
and/ or dynam cally generated. The video segnent
[008fP n’?ﬁé IR 5‘ s @ot%%%is%ﬂ?nd'd%&eﬁw &E%gbl?%‘ﬁl'efdﬁ hi198¢ & difference
simlar sequehces for unmatc rame quences
matrixrtbideteat 4 saquemtemlf sinilar drames e Ghe niles segreentmompansoamuiddule 217 can

find ﬁ)g:]&rll S %c{nathtea gﬁ;{ﬂgﬁar ér Bes (i S?x u%%&% €, ?}?e diagonal (1,2) — (4,5) is

the 1888t hﬁd/@@ﬁﬁ@ﬂleqﬁa B8 oFiabjabdt sEEMFERnfes GAth the Shbli&t BRRage
or nore of omnn? I dentification processes: (i)

diffetenoe énfdms creanpplgdbs dtag(nila Xl é)ja(ﬁ 6)/eas\hasroallenipvsrage difference) to

1dcnté)fly s)gg% si ?mg%%% rico;:s.i E){né%npo% noge%é%{ ﬁ}glze SPs or(both of

theseiab@il 509 fo @etéﬁ’t ﬂieﬂoe@ﬂie@ﬂeﬂcé %ﬂ bintila€ fitaineB (R pﬁs&&ﬂ)t}lﬁrﬂf)average the
via the content anal g3| s server 210 of FIG 2. The

lengthtiges thopveaagecdd il thahishest sesylde sd@s@othahaqtyi%nce of similar
ramfh ATSphrhAich AR 780 eyl Y A LN Sh S o

217 U2 4achosegdmeB2 stleam 1tk eompared id itesinfilat scghBbB ofrstrsam éam
1 1310, thevideo segnent conparison nodul e 217

[008ZIONPRG. €3 itlirdie 6 ckerhplavy blockabiageim 1260 dfaliraiar frarsd segaences
2 1320, In other words, the hole 1312 js conpared %% )
identifird byche sontgntanalygis servangl GG, Fn Bagsdant é@ﬂ%ﬂ? of the diagonals,

the vg& érﬁr&of@%f&dgl %grgulg 3y Hﬁﬂésed $p Ef Qﬁ{lﬁ?fr%e sequfences for stream

ni ng er ence etmeen the signatures for
1 lz;mmdcmtmmr:lemmolime stragin d el2é 0 rinahidey frafnetdequmcés‘ el 1214, 3 1216,

is below the hold co th hol
and %%ﬁw LB FRSRFSYEN B ?ﬂrt'@ e eaneneRt ﬁﬂ%ﬂ? léa?ei 1336 pnd 4 1228
of Stlte% P8, rasulibtrd& 8- FIG 2988 sttlabdser enoanhot 1weerat iRlude

signatures, |lowest difference between frame numbers,
unmatied)or oflE@8EE diusiEnilarframd seguenseed.ca rsp@;eéwtwmyhmlmlnr frame
- diagram of an adaptive wi ndow identification process
sequ ?ﬁﬁ% via the content analysis server 210 of FIG 2.
The_adapti ve mnndom1|dent|f|cat|on proces

(0083l ok eTdimgnts tha Tioaseeraent s9BPRARE Tedpan) idsifys similar

framb BEJuAGS £6r dth AeledPIne s"eﬁﬁ@nce@ Nflad ghel‘}ﬁatdr&?di@}%dﬂi’& sequences can
I ncl udes hol es 1422, 1424 and 142 of whi ch hol es

also nmafermddomhales allhe identifieatiag @;ﬁthwsemvlam’@w JeqeenCeF ¢ unmatched

theldentlfl t ole 1412 t,h eam .
e s e e
dynaﬁﬂéa@ly%eh&a@d' Tk vidid sBghes co gﬁﬁﬁcﬁﬁﬁb&l&%?@cdﬂ‘i@bea‘tﬂhd identification

wi thin the adaptive w ndow 14 I n ot her words

of simipreframg sequences ﬁw&r@@t@l@dtﬁ@@lqﬁfm@%w@ afqnmesched %@@e sequences
are nhat&lgg ﬁg)% {}{e 1d%9tq@/‘3lf1é ?rﬁﬂat %’%ﬁng% uEids QQUBﬂaﬁhém.e., no match is

rmnrng rence etmeen
found). g]ﬂ&tldéreﬁicﬁﬁ@n bhihe cimiifra segméms chn iaclddeleneommordend the following
the difference. is bajowthehjd arison.thresho
gty

identyfigatign awegsg&rﬁ)rhrutg PTRGSSS; windowing process; ! (dli) extension

process; and (iv) hole matching process.

[0084]V FIG. 13 illustrates an exemplary biock diagram of a vbrute force identification process

1300 via the content analysis server 210 of FIG. 2. The brute force identification process 1300

analyzes streams 1 1310 and 2 1320. The stream 1 1310 includes hole 1312, and the stream 2

1320 includes holes 1322, 1324, and 1326. For the identified hole 1312 in stream 1 1310, the
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can match the holes with the best result (e.g., |owest
di fference between the signatures, |owest difference
wheinaersd r ame nunbers, etc.). The initial sizBCDIB20R005407
adapti ve wi ndow 1430 can be predeterm ned and/ or
dynam cal ly generated as described herein. The size of
t he adaptive wi ndow 1430 can be nodified as descri bed
v1de(p§é'§ﬁleﬂt cc{r%%%élm HoGuien 7 cloh'g) eelﬁlé‘ 13 XGRLAGY tlﬁl H?)?éﬁ in stream 2
ram of” an extension | ntl Icatlon process
1320vila otHeewor.dst thiethobnH 1295 somparecbto thd Bolek 1RZ;1324 aﬁdd326 The video

o e S5 S RS 00 AOREER H: ever
the sfg!h@t'ﬁ?esgt@ﬂt%@ RE ?arl:s LobdadbtedminiaS iARE dRTr &8 iPhow HHethold

1516, and the stream 2 1520 includes simlar frane
commlqomﬂnmom Bridgocsegmesx@mpmudsaxmedele 3h% carbmatchibe holes with the

15 nt conpari son
best E30L I SO P LT DL AR SRt e g §fSecween frame
num&rgnelt@)r, frame sequences 1 1514 and 1 1524) to the left
and/or to the right of their existing start and/or

0085}t OP1C. Q98 11hRH%es dnQREAblatyBloBK HRBRINPSE A adaPBvSiifidoM identificati
[ §]rama sequences? can&aé ab}hasgd onglt%lln[p ae?ence of tlheénl eaton

process A0 viadke éantertt nalysis serderd? lﬂrOéIFé@ %nEhQ #@phw window identification

o SOTRRY e B SRAC) Pl R0y g bt

14120 A Ethe 8RR R9aD0 idvhaRb BbIy 14235 14b4 bm r4p5edf whi&ﬁ holes 1422 and 1424
simlar frame sequence 1 1514 and 1 1524 are exten

fall ip gheradeptiver windgw2l 43Ad Fasthe idaniified taree holmi4 1230 gireqmy 79910, the video
segm]egtzésdmﬂa?ﬁ@r? m)gﬁfelﬁ 7 fbﬁlgglteg e WL 91512 JVEE algi f?f% 1R8NE Sfream 2 1420

nmpari son et ermne t erence i n
that ﬁal‘l ®v1ﬂ1ug thatadaptivel windewdrd30r Anetherowortde, the ol 14h2i lsmompared to the

holex {2 2gmfidPn LB yiden BEaDenh GomPHISOR AN B p7aieq SGRPAre the holes by
deterhnﬁlﬂggl‘fé (ﬂﬁfefeiﬂge Bét%@n BRUBERIur&ORP Al DRIpafR WY artd determining if the

e simlar frame sequences in'the approprl ate
differtince isttetow (he h@ld ccbmlbatnson thresjhtq THeD(88] segment dognparison module 217
illustr a : e a ty q 1
con 0 e SRS o o BB B ot s, oves
diffefiRgé M@t’vﬁ:eﬁ %Hl%rnu?nlygrsof:tcﬁ| @he fnitidiRezeastad AdaptiOwendow 1430 can be
mat chi ng identifi cation process 1600 anal %/Izes st reans

prediemﬁmcﬂ @nddorzdmm@allylgén@aﬁeé apflascribabhereig) (e sizs of ths adaptive

Wmdg 1124381616?@ ajs%egg}%g%lg}mﬁr frame sequences 1, 2,

19eam i N¢l udes hol es 1622, 1624

005G S35 RS Ser BRSBTS dusfimfn, Afion rces

1500588 FRYonfeRMBAysENrvER 41 8f RIGF, 2¢ OTHeddx@hsionadditificatidr prodess 1500
correspondi ng ‘hol e between two agj acent sim| ar frame

anal yres) stmsl 1519 apdRel52R0 Tl streare 1HS B inobudes sinilas figanesgquences 1
151%&819%1% r%lg taﬁe e%‘éa%gl ffllﬁsa%dtﬁ% I’h%'d?ﬁe g ?ngolﬁgls%’ld?ﬁé §milar frame

sequi%c%ﬁ 1Q524 dncP-Z 1 G%jg) and e&mﬁiﬂs\léﬂzl andzlﬁléh élfhmnda&:o degmehtodomparlson
tot
modilg 747 sHricmBRENISr BEPRSEATCERRS (6] B3 GEDIE,simlar Hame Sequences 1

1514 and 1 1524) to the left and/or to the right of their existing start and/or stop locations.

[0087] The extension of the similar frame sequerices cén be based on the différence of the

signatures for the extended frames and the hole comparison threshold (e.g., the difference of the

signatures for each extended frame is less than the hole comparison threshold). As illustrated,

the similar frame sequence 1 1514 and 1 1524 are extended to the left 1512 and 1522 and to the
| Page 18 of 41 |



frame sequences 2 and 3 in streans 1 1610 and 2 1610,
respectively. The video segnent conparison nodule 217
weanwoaampar e t he hol es by determ ning the diffRCEIR009/005407
bet ween the signatures for the conpares hold, and
determining if the difference is below the hold
conparison threshold. If the difference is below the

right'i3116 ai@ 1526, irsspRctivil R SiAQkbr wdres, e ﬁae&wgﬁﬁm &&Qﬁa%on module 217

FIG 17 iIIustrates a functional bl ock Il agramof an
can dstampnathy differerge in fosignphresfps each fiaeto the righteand/or to the left of the

resp&‘ﬁ% g%l&&? fl%ﬁlseaﬁaaeg)gg% I?H% f(_llrgggéofs ']'%e ‘f’l?a'ﬂttﬁg{ﬁolg Q?}%%%lls%n threshold,

the vuduol sagmsma:ommplscaymdéwle Q&7 extdRds thé eintitun fianie saqidnyés ifi the
server 1710 co gw%he content discs A 1705a and B
apprqp;-g_%% ‘F?f’“@@t(’e‘? Ddi fferences between the
i medi a content on each disc. The content analysis
[008§br ’6 K. Io7illgsteate apcaxemplasy hlock gingrany pf & heleaat¢hingidentification
proc%@tl\é@@ Dia tpﬁ c&w:ljit HFI‘} ig S%QE&I ﬁ%tof%Gefc%ghéa%ﬁeg ﬂole ma chmg
ransm { repor he ‘conput er e conp

identifi@fion @moés:SIﬂOﬁ)anhllyEesf stearht 13610 hed dilspod. a}]héiﬁtﬁaﬁﬁl Mncludes
[ projector, etc.). The report can

hole%(ﬁeﬁ % }@240% 16 (s nd Sl me euenoss | ngs, #8d 4diThe éﬁrm 21620
1nclu\ﬂ€§ RIS 9! 162470Nd ?6%6%&1 sim{T&Sfr&he §J h n% 3084 £ORYr each

from Hong Kong, etc.), conpare Coner jef ween
xdentdﬁ'lefdflml@m strcamr lc t610, thermdaossegmest awipansrﬁdmadlde @1 @ ndmpares the hole

tween di fferent source co re broadcast
with e on P E e Sy Sl PR eSealBifgs B other words,the
hole cpaiz ﬁ%oﬁx?‘éfed\tb @R A 96120 AR AESRS led ﬁéﬁvanau@m BfV¥etween the similar
, npare multinedia content from

framgmqupn%eéll @dr%plausgﬂ@ns h61 Ganda §6 b mgsaedtively. d:furthennore the hole
14Ty b, 698L ol Bt iR 400 1 B it

framersdquiendd 2aand Gnihgtitarhs 06 MAAd DI €1 (5 BespedB/elye. ”]Qhe,wdeo segment
difference countries, different releases, etc.

compagigomMOpyle 217 san compare dhekolesbyedesermining theecb'éfﬁtenq%b@ween the

s1gm%§'8§f(ﬁ‘tﬂ?ﬁd cgﬁé%atrs o?nd' Zagllﬁ gkhétzr?]glll%lf ﬁ; %ff%ac%%%éo%gﬁ%thold comparison

threshwldi f thediffareriogpebeowuhehdl846mparisvasheshdd,ahé holiesrmatch.
columm 1812, a master end tine colum 1814, a copy

[008%t aFIG. 171 HugatdsmTuddibaal B16ck diagapyofmikxemRare Oystéi 1700. The
. 1824. The report 1800 |IIustrates the results of an
syste%W&erP@B@PSaqqate%%C% 1dP3acand B 79D, picanten anakyxigrsgrver 1710, and a

comﬁul&g IZ§ 1705% b%rﬂ%ﬁtb{] I Bokfdifad ssa, cﬁ%tﬂgy GtV Bihe TYER {)ﬁgh{]ﬁ)&lyms server

IS exanpl e subm ssion ti
1710 rﬁﬁmares theusoptdat disus Al 16 05Cind-B iR ty) detedmind the diffaéreds between the

t he t ts of the nmaster are
multgia (PRl haE ookt e onRL AL S || L SEngiae @ report of the

differeBERVREvdeR tREFultAREHS E@r{t@nt%h%aéﬂ §6E 08D raRAG T e rddoft to the computer
conpari sons can be perforned on a segnent - by-segnment

1730p Tk sompiter $73r ctanahwlashtdie répotsoncthe displagrigivieg 1732 €eag: hmonitor,
pI‘O_] ecto oF lrrgcg)t '{'}heereepé 9&1%8 d%r)]/ aaul'slgrotrg)adte%gmn}é ratlngsctar different versions of

a movie (e.g., master from China and copy from Hong Kong, etc.), compare commercials

between different sources, compare news multimedia content between different sources (e.g.,
compare broadcast news video from network A and network B, compare online news video and
to broadcast television news video, etc.), compare multimedia content from political campaigns,

and/or any comparison of multimedia content (e.g., video, audio, text, etc.). For example, the
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[0091] FIG 19 illustrates an exenplary flow chart
1900 for conparing fingerprints between frane
waeeguam®es utilizing the system 200 of FI G 2. PdheB2009/005407
conmuni cati on nodule 2 11 receives (1910a) mnultinedia
stream A and receives (1910b) nultinedia stream B. The
video fingerprint nodule 215 generates (1920a) a
[ f
syste AR B0 ol e B35 oL AR onfB) ELREHU AR LBAR .
diffetdnee taunttigre differait redeaseBetche vi deo segnent ati on nodul e
- 216 segnents (1930a) frane sequences in the nmultinedia

[0096]t r ERGN 14 illegRtdien damptirprepbhd 800 Baaifed by thefsgsteaAcin0 of FIG. 17.
frame. The video segnentation nodul e 216 _segnents

The repors 3BYO nckides subimisnien btlesnl &1Qand B2Q, panedifies w@émepeolumn 1840, a
f

mask OG8N SRR, LRl BAE R0 By (45 E0 /4 e Wi 102,

and asmmﬂ ¢ithef ¢oduren 3 @2141 e’ﬁlmmﬁm n 80(hﬂlummaitbs thee désalts bf aacsnphrison

and B to i tjf r fra uences hefwee
anal oot 470 s am;%—z]thq:i 156 6 8104 KU Au Histle VD
Chin8)&1a 27054 ¢@}Qﬁl§5§?&5ﬂ p1 0o His TR 1979 1Y K‘{&ﬁg Fu Hustle VCD

sequences u I zing tHe system 200 of FIG
Honglmng),l nAsAlustratedrotithe eeril 800 pans vfthe 26K ayld aoﬁyl ars good matches,
i st of descri ors pertainin | ur of fi
parts g ias St IRge, MRS re BN e TGt it Bef® o ety Ppag. T
comparidénstan $ReffoRh& &n 4 W@B&%egm&wam nthestaRtah@Bndfimas
corresponding video frame of the pl urallty of first

corregpaidling tosaels segmeat.c Bhausst azd/oom anternated systeam ear@aligs the report

1800(201Ob) receives a second |ist of descriptors
perta| ning to a plurality of second video frames. Each

t f d t
ooofl, 8 JS5RSGHR o ol B8 12005 ShulSRGH BBl GhTupoeveeen
framé E&‘fﬁ@n&fs utifi@inR k¥ Shsichy 268 ofSFCODd The de@nfunfiaBen (id@aR|211 receives
he vi deo segnentation nodul e 216 desi gnates (2020a)

(191%) rr@llh@@émﬁ?@ndf anduscgives @P1 @) napltimedigistroaradb Fhearighep fingerprint

modulgg aar : ne:T{gl 92@% ang %Illrpfr?rg ?&net 019 }rngﬁr%gﬂe %ltlﬁ%gwxfﬁm A and

geneREG B0 b dihgeRpint or2ach ﬁaﬁe @mﬂhb esulfimediakirean Borithe video
segnment s of the plural it second vi deg_@f nmes .1 hat
segm&n@tlgm modgle 21 éée&mgrég arflﬁ 8EQUBRGSH i gw@ﬂff@dla stream A

togeth&f#aggdeén iR n@fo? B4 W% deR §ib eh@iggﬂf}no-ﬁiﬁfe 216

eo segnent —C nparlson e 217 conpares
segmichs (1930b) frasgrreqiencenid thdwmuh&n@iiladstmagmmo gthe‘flbesedl debe
nmpdul e 21

e TR SATBSE LSRR Tl o 23T anles, (200 Lo e

segmeRiEA FHahRARqéncb for e ﬁhltfﬂ%ﬁ@ﬁfc‘énﬁ Waﬂd’B t& R similar frame
segnents to conpare the first and second segnents to a

sequeriseebétvkeeh thelmdtimed@gskams.G 2 1 illustrates a bl ock

. diagram of an exenplary nulti-channel video nonitoring
[0092]y sFlﬁnZ@GDustx’Em amyesemplagpfowrnhhm 3660 {dr compsiigmuldeo saquences
utilizlgll:"gdt&lg1 s?sct:e 0 IZB If%PG Séj bﬁséo?nmmérﬁcdtlogx mgdu?e 211 receives (2010a) a first list
of descriptors pertaining to a plurality of first video frames. Each of the descriptors in the first
line of descriptors represents visual information of a corresponding video frame of the plurality
of first video frames. The communication module 211 receives (2010b) receives a second list of
descriptors pertaining to a plurality of second video frames. Each of the descriptors in the
second line of descriptors represents visual information of a corresponding video frame of the
plurality of second video frames.
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content anal ysis subsystem 444, (iii) a data storage
subsystem 446, and (iv) a nmanagenent subsystem 448.
WO 0@94p69The nedi a acqui sition subsystem 442 acPOi/IR2909/005407

one or nore video signals 450. For each signal, the

medi a acqui sition subsystem 442 records it as data

chunks on a nunber of signal buffer units 452.

p .

00998 P9\ S8 N EEARE 1 UL SR 5y SR iy
of firshvideo &aubes that afeeireilar. Hachngegmpnt of thexXirstaegments insludes neighboring

first 3EP fraer o AHUIea FEEM iR TRt B ates GALOP] segond segments of
the phithBISQfiRedoRAViARID fRsdsqRAtARSsiMRaF OBkfoh sebMEMIoF ‘ﬁie’ﬁe@&ld segments

herein by reference inits entirety. This can
includseneighhaning seeandtvédesapangsi ng scenario in which the
very conpact fingerprints are transnitted over
[009¢4b niFhe ivisiat segsentedinpanisos uaddudes2 Immmesr(aéi Q) the fms't segments and the

secoxé(i]gqtg}a;geﬁxgsc o tel{/rlﬁeﬂ%g%tpgte%%@gpg@{] 1itné ullg ?,i? éﬂzﬁ r&040) the pairs of first
and REGEREHTnIFBMsE GOthBRomnPArROhFr @tk fivst &gﬁ?éhfstaha theSdeBdl segments to
acqui sition solutions, as long as the recorded data is

compase thedirsl andisaeandgiaements taw ticesbeldnesded. on. [ 0097] The
fingerprint for each data chunk can be stored in a
(0095 dFHE.erpiﬂsi;ttmsw 6&k diegraimoef anfextimpladytraltsthanaglevideo monitoring

systef B8 sPErvaieg nElEe el iedt Siifupb SR ae2, G o
contdn® BRA4i950bs§OmaRd, @iy L8R4 SOFBe sEHYSenf46, 4DV adgement
nore of the repositories 456, 458, 460 of the data

subsytar 4% subsyst em 446 can include one or nore | ocal
har ddi sk drives, network accessed hard-di sk drives,
[0096)pt "ll'hfatneéiamcageitign istlssystenrfei@racagicessme ve mory vi(dmm;gnals 450. For

ench SigPR” % ¥ Ry ERon Fiba BT 687 3R 655 dalF Ol 5B myoer ofsigna
buffed ahAPASE DERad tthé MSd @8, e biafdriunitad 82 H1a9pedermd Aflgerprint
access of stored content. |In sonme_enbodi nents, the

extragijest aswdh@s glgsmgﬂ;pql 1 WpTef cﬁqtzgh]nerg@ Fingemtint extraction is described in

mor r(fé a‘rillt lnqﬂf%hﬂa‘rf’l‘bﬁg %)(\?)g %ﬁﬁl@’egglgl?? é%ﬁ%&@@?/égol C%n%i%led “Video

er, suc Croso

Deteaymt Sitefanal amh@dst Sin@Srparat@teréih by eaeﬁent:@rnﬁts‘ étir@y.| This can be
net adat a gener.ated durijng geratl on, including -
useful ing paqts GaptEBRg SoeNARe P’o‘ﬁ ich fhe erneQmPach ﬁagmlmé gre transmitted over

a con[nggt%gludn@ nzéslﬁ‘(t?rﬁ eRds {H%rﬂx mek rf%rﬁﬁ%s@arft %g[g'ﬁf‘él?é)%l e etf)1 S%entralized

IS serves e mai n pay oad ta stora
conteny snadymisisi®. Skheniidap detestibn systerpand pm,cealemmgy wlsb ﬂ»eliritegrated with

ex1st1%§:§{£1§ sgcggi:sgglng% t{ﬁ)rggg?g géea;lt W{e%g]iadlﬁ étla\éf,e é%’:legs%le througeh a network

connédtfdgerprints is also stored in the nedia repository
458. The medi a repository 458 can be inplenented usi ng

0TS R L e (8RS 55 orion o

the data ﬂtobmbsyatermﬁm yhi serteasibotdima¢nts, shesddte skotagd stiorystem 446 includes
one o oo(%ee of 5 Qgsterx repository 456 and a reference repository 460. One or more of the
repositories 456, 458, 460 of the data storage subsystem 446 can include one or more local hard-
disk drives, network accessed hard-disk drives, optical storage units, random access memory
(RAM) storage drives, and/or any combination thereof. One or more of the repositories 456,
458, 460 can include a database management system to facilitate storage and access of stored

content. In some embodiments, the system 440 supports different SQL-based relational
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a controller 462 of the managenment subsystem 48. The

controller 462 is primarily responsible for |oad
whaloanedopgy and di stribution of jobs to the i ndP@T/tR2A09/005407

nodes in a content analysis cluster 454 of the content

anal ysi s subsystem 444. |In at |east sone enbodi nents,

t he managenent subsystem 448 al so i ncl udes an

datalsd3e kpt€thd thedtighi isstdatdbase dceésilnRY, subleALOFRIE 4nd MRAGOARLIYL Server.
as a frontend 464. The operator/adninistrator ternina

Suchygsysteamdaabage aefs ava eeiral gupoaitasnioro] mefedata perstied dering operation,
1nclutdﬂ‘§r Toce: ?mgeéo g%u%ﬂoﬁ ya?lh%mtu%]ig

O 1.
m ni rator term na n%g can al so be used

ok f & V|d o cont ent son.an
[009?g frp Tsom an gocﬁm%x/ %’e ¢ ol Su 3 1EPOFitO 4§80 ?%J%st n"tabti%jload data
stora'gb of the@pabmbMDfseringithé Snddrprifts bl With l}%ﬁ’&i@)h%%dn@mg key frames. A
perate around-the-clock wthout any user interaction

low qf@él@ég%rﬁlyn of thequiespsesdtfoataae atseciated svithdhe piatrdfingermaisds is also stored
in théj féﬁeﬁgﬁ{egm}} @%SC aﬁfe%&ﬂ% %Jtogllt&g Q(S) % @%Jﬁ?é;’?ﬁ;g%ﬁ%g%(g using one or more

RAIIdlsyksms THae chmbcacdeskd spanewoskedfde sysdnant ed t o
function as a circular buffer. In this configuration,

[0099] dBaclséfahe datd @henkCdrbesortia Bn bfal jaw eek that B sSlegdialed! for processmg by
termstorage unit for archival, freeing up spac

| ong
a congipligr63 oh B Fm3ErAReRt avbsystem Abed e sPnseliar 44 igrjpmarily Tesponsible
o QAT MRS o B AR BRI R 455 e
454 ¢fahg cpeentadslysik subslyae(ne44g In boleass sotaymboditedass, thetrﬁan)agement
red to ensur

The ¢ ol.ler 462 is configu
Subswfaa 4% ?f% IpgiLdgs o R A B G R Ml erfed o genesaly as  front
end 46¢€ "FHe%@Jat&%ﬁh&bﬁét@ﬁteﬂﬁintaﬁ4&&&n%re%sgcfﬁ)' (Q)ﬁﬁ feQne é)r more

operate wi thout any network connection, quire
elem(ﬂ@s gf thediddordgtestion g}d&temﬁ4®;ei[‘hgolkeratpt/edmmgﬂtnatm)ertmnal 464 can also be

used i%g?ﬁeﬁérgr?ces\ﬁ éog r%‘i%t %Lftf)plté)g}lfeﬁﬁaqn?qaé'g}lo QJradlraﬁgze results of the
compariB@er print extraction and transcoding on the recorded
chunks locally. Storage requirenments of the resulting

[010(2]' N9RE QEhd boffef Enils'4591cah be %Pl@frfégteh Qo Bﬁ@aﬂé "éijcﬁfnhyth@ glock without

ata chunks and can be stored locally along wth
any usert iatsmaotios nedéssary e ham@smhodnmnts manﬁummelldmrcgata stream is

compact fingerprints incl d|n astor d over
captef TR Ged iR e E scaiont of Eniliss SRRl i g e disks. The
hard 8igk lspadedan be anpRffed td ﬁihQﬁJ)n hdla GiedTRarHPRe Hﬁﬁfs%onﬁ@tﬂatlon older
control |l er 462 manages processing of the data chunks

stored datgchurksan bR anasied hap senargte fongienms stamge umi for archival, freeing up
f
spaceﬁc%ﬁhg %@5%%8 JEREHAY Hr% A 23 » Oglgéglg‘?jé,laqgeﬁn%?'mgﬁ%h storage

content ana
mandgeménmb‘a'deé retjabis, urﬁmutrﬁptdd tignateivail #biktyivet ¢ére ldngyseigds of time
tem resources, For f/%? le, the controller 462
(e.g. ’%HP{SP s WEFkScBEdi Tge 6pntrrller 494 i coRfiawed by ensurs timely grocessing of
all da@zf‘éﬂ%ﬁk So {RPRo lfa SELECTER s%gg%éﬁr 1sFtFt§1 lﬁpgl“ﬁ e QRHASA to operate

I'n some 1 nstances, the
w1thcam amym¢twod¢ tqnmeemmarﬁrsqulradg (a.glpdiringelipds of @etwaorksistesruption) to

. | ysi
incresse tﬁeh seysgergr?’s)fg’ults tolerance.

[0101] In some embodiments, the signal buffer units 452 perform fingerprint extraction and
transcoding on the recorded chunks locally. Storage requirements of the resulting fingerprints

are trivial compared to the underlying data chunks and can be stored locally along with the data
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nodes 454, or one or nore entire anal ysis nodes 454,
enabling error recovery w thout user interaction. A
wQ@r@aphoees user interface, can be provided at POPRIB20@105407
end 464 for nonitor and control of one or nore
subsystens 442, 444, 446 of the system 400. For
exanpl e, the graphical user interface allows a user to
churk@NThi3whebles @ aafisstdH 6f thé de@k%bﬂipﬁctﬂr%%tp‘im@b‘ intl0@ing a storyboard over
content anal ysis 444 subsystem [010 In sone
limitgghandwidt aetworks, Qrypidraspitting éhe mklmdqemqoa@ets one or
nore anal ysi s nodes 454 as wor khorses of the video
[0102k:t &esdnamemberlimsnist e |cwgtr<§1ps ﬂéznnaawh paorsbsyeg of thodata chunks

recor%rseé bggld 8 g%n {gfle%/ lﬁg{%éfé 8 cgrb ql cx ?{5% ?(I)r%%at? ?ﬁqrﬁtors the signal buffer

unltﬂSZmﬂldoMtehﬂﬁiaMBs&l(fd% 43514 PErfoiieing GHAbARE CIE S réfhied fo maintain
generating the video flngerprlnts and mat ching of the
efﬁCfmh@%ags Pf Pstem rappSEs. t s exampleethe sontrles 462 inffiates processing of new

r 8
data ERHS b MEANG ahdtyl RESH tded QIR TE e GROSI hBId 4535 In some
1nstancn§eﬂlelb5l4tr«):lim 44D $0tonraﬁc&it}erestart9nﬂ1\odua1ma?ly9§ pn'oeésesamcﬁe analysis
s ingestion nopdes, hackup des, .or RetroMatch
nodeg 63 <O Onf; OF OEE EIfie ge@zf%mfﬁﬁs ﬁgg’rﬁ“ﬁ@“fge?rFQigB‘é’é’FM‘@“hout user
1nter§@foﬁh | D graplARRESset inYerfa@é |caﬁ‘BE nVdvided 3;’[ tﬁJ‘ﬁa%rﬁ RAk UG r momtor and

cluster is control an noni tore e contro
contijod aDarje frmene Spbsye‘easﬂﬁg &l d4@bf ﬁlﬁGIVIStdaﬂ@OC ﬁunéoarrqﬂ'@ the graphical

A NS TNA IREMETAA - SR T

444 §dP@tdrhi es of si gnal buffer units 452 and content
anal ysis nodes 454 may flexibly be scaled to custom ze
[010."3]h el§§b?ﬁeeéﬂl§ocﬁﬁ@ﬁ§ ' thé! aﬁa@ys?@@ﬁét&‘ £44UREAESSR di’frncﬁ'g ¥nalysis nodes

ki nd. Real i zati ons of e system 400 can i1nclud
454 asumlkmrﬁewthemdeo dmmemmnngamstbe ool amvéyzblmtdie 454

. I d

inderfRdih B b BB ot R et B ke R B g Rogpplfer ac2. his

prlméﬂﬂl9 6@ 0&es/ Ta{cHWg Ko rofbrided Aath icHEnle, Sénetdting ¥kt Vided fingerprints, and
onents can be run on individual hardware for

matc}alé\gtOé theangeapringsagaingh thei reforense gontentt {Theapwtingcdata Sistared in the

r r Cc 0]
e L AL B g LAl 1o i
operaté agbee diGnerel dftréfefente)clqﬂtmgmﬂbld ﬁodﬁﬁﬂbdcﬁﬁﬁ ﬁ@i@y@{Hfﬁ)Match nodes,

. fault toler recordi ng redundancy
in cage i HEke SFEOTREE EgFospertysmatehang. SSedarafis @}1 aptdgtyzof the analysis

clust&rG§ @&ﬁro‘iﬁ:@%n@&ncﬁfi‘toﬁé& hatyneffiRphi cal user interface
(GUI) 2300. T O can be utilized by operators,

[010@ %FWL‘%S%% sg?é; / s%h ét%?ﬁ%rg%?l:’lg t?lf{: ﬁiétrég%or%/r%gtflm fmo ﬁ)lese chunks

are storal iy Shesys ey éa[taﬁa’k@ 45 6: hBeﬁﬂmaZl&Qﬂheemﬁibleﬁsandf‘cﬁpefcltidQ of signal buffer

. revi ew detections, nage reference content, edit clip
units gag éagﬁ%me% aggl YF‘éF’@gH matlerdblydiesqalad fa fustamige the system’s

capa&BﬂB %gémﬁé‘ﬂgs R8ES & L Iié:éﬂzgtﬂﬂi@ B HRAYstR tégﬁ% include multiple
réference and detect content. In sone’e
softwiahecayminents 400 cambé catebined andeanfigufdden enit irgh vgial maéds Depending

r.interf s, fo
on the ‘g’gecﬁllc 1t1see cagleC %e‘}eral components can be run on the same hardware. Alternatively or

in addition, components can be run on individual hardware for better performance and improved
fault tolerance. Such a modular system architecture allows customization to suit virtually every
possible use case. From a local, single-PC solution to nationwide monitoring systems, fault
tolerance, recording redundancy, and combinations thereof.
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di fferent functions and/or subsystens such as the a
recording selector, and a controller front-end 464.

WO 008H69The GU 2300 includes one or nore PCT/IB2009/005407
user-sel ectabl e controls 2382, such as standard w ndow
control features. The GU 2300 al so includes a
detection results table 2384. In the exenplary

j t. the detectio esults table 2384 incl ude
0108 PR3 st s s e poBlacy SitBhicel oghinterfee (GUD 2300,
The GO 2386 6an PELHIERE b3 dpemitdi§ shatadnn@Msty, @h&oP Bthef udehof the system 100
stored i nage together with other information rel ated

of Fl(p 1ttp @P@éteeaéﬂ( %ﬁonﬁ@éhﬁr conter @nallysiy servernidfie The G300 enables users
to re{/%&t dJe@éctl §j 'n?a?l'é éjlréf deNonteh reﬁ‘{i ch ?a n b)e/ r%\ﬁéedand detected
the “aet'&ct hiTaddt: BRY e

ion 1

multlmﬁdw d@tan,earrdr penﬁhﬁ defaxledi abrﬁrr)]ﬁlbdnlbgmeﬁfreféﬁheé?&ﬂdkmected content.

i ndi ci a. of th channe or other video sou
In Sommr'&fé@ﬂlaﬁmaé systare 4eQncludgs e marediffeent graphiea serintesfaces, for
dlffel;éi’it Rt ddlok sbs @m@éqapamf% %r}eco‘#ﬁég sQEctbd %9@&%:9&11& front-end

a etectlonldentl I cat1on val ue; ndi cati1 on as
464.det ecti on source. In sonme enbodi nents, the GUJ 2300

al so includes a video view ng wi ndow 2388 for vi ew ng
[0106neThe Gtiir8 00 irmcheles ohe bh@ottaises tedettabiel cdﬁﬁo(l?shim Wcﬁ%@ standard

The GUI. 2300 canp incl ude an audio view ng w nd

windpcophbEatts: | IRGICTLE0 B4p RGOS AARGHN SIS POIGES. In th
exengJ'lzﬁ':‘y efoliinheh® (thAUGSct reXMIRitTe isﬁﬁﬂdﬁ&%ﬂnﬁ&l@mws 2386, one row

ftal | nmage representation subframe
for em:fh detca;tlgm The tev Rdégmchudbd 2 lovesesalution versioadfitiegered image together

i S PRS0 1 BT 2T S BB
indicB®drBof2#O Qto?é'dqnﬂlﬁg aarfjbé {n%'incfeﬂ ABx1ab Iﬂ% m':agu bﬂ‘ﬁ@h&@@tldnrlnformation can

one or nore of transl i on and scal e frane sets ]
include gue ermorzadadate ﬁmcbtimﬁ 106 deteetedn; indigia of thaghatinet er othcrcmdeo source;

indicf LTl AP Rl Bob i TR EREO AR afifppperen dateof

1nspeb’(id§1§33fﬂb|téﬂ:tlof1 Qﬂeﬁﬁﬁcaﬁioﬁvaﬁ{é bihd ndidafibess PlcRBSPbRAIIYe. In some
fl ow chart 2500 for the di gi.ital video inage detection
embadyragnisy the GLE 2319 &fso includespaidgosiewing mingen 83 3% forivigwdag one or

more3tanfes i de?&h&f ad‘ﬁglﬁ%tgﬁ g Eﬂ%or IT% géU I?ét%e K %ﬁﬁrﬁ:ﬂcﬁ%ﬁ ahdid viewing

con |gur|ng t ion s
windd®@ @3 8Mi@reeimpadog irdieia bfign ddndo syrmpaisohncl udes selectlng
at | east one channel, at |east one decodi ng nethod,

[010ANCFIG. QB aluelates aﬁ'[ékaxﬂglero@taeha@geqh ardngtal SR repr@sdnitddn subframe.
hannel sanpling period. Configuri %grét he Séstem
A SetPg@nPH rgehls vaats subgmes gued ﬂ‘i’ﬂj’e@h@am gibiramey Pp@ are shown,

wherécle’ﬁ?eeseg Sh@Fink ﬁfgesc‘é%tfﬁme%gglﬁbll Vzﬁﬁdzﬁﬁ%ﬁl%mtgu%ﬂ }a% sets 2401

guring t system senm -automatic inc
and 26&% ddfer fimreothbr ses aleatbietsnig onban nﬁ)lre @ﬁ’mﬁtaﬂon aﬁdimailm Subframe sets

e B B S e G A gl 8B40 o
conteﬁVéid%Tbs’e%@aﬁ Hﬁéé&@fiffér@ﬁ&%%ssugﬁ&% ﬁ{dtd‘lﬂnf‘th}és 1‘&9

control sequence 127, wherein a set of SI ghal s

(0108 TR0 A RVratel Gn X h NG y*OSW CRArt SEHBPER di gital video image detection
system 400 of FIG. 21. The flow chart 2500 initiates at a start point A with a user at a user
interface 110 conﬁguﬁng the digital video image detection system 126, wherein configuring the
system includes selecting at least one channel, at least one decoding method, and a channel
sampling rate, a channel sampling time, and a channel sampling period. Configuring the system
126 includes one of: configuring the digital video image detection system manually and semi-
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127 provide for an interface to an MPEG vi deo

receiver. [0110] In sone enbodi nents, the nethod flow
w@eb@wio2390 for the digital video i nage detectPONIB2009/005407

system 100 provides a step to optionally query the web

for afile image 131 for the digital video inmage

detection system 100 to match. In sone enbodi nents,

t f V| : - .
swo AR, RN SR L 508 XU BO opeormpr ot
seledtimg @harinel ptebets,dicariing schediding codew ankbieeeitvingrschedul iagfésds).

to match. I n sone enbodi nents, querying and queuing a

[0109] | €ofpaiashe Bl pidey iR defictian systas 1 20 AktHel IrRludes %enerating a
image for the digital video inmge detection system 10

timilt&)C%&f’l:?ﬁqup@pfllj_Z]% whereinga fﬁ:@gf §i gqutedg@o@leftmipg, gentrol sequence
127 ioglx‘@eq‘&sm? ?égfa% E{e Vi/iggo pRgQuffering an MPEG

deo 1 npu eo receiver and for storing

011D LB SrpERmERR She hisbistin il 2o/ BRGsis viggg imaee

detedidhiR9stein! 100 proddEs 28569t dptiohgly Qucpy thiasetf F a FilleRsagef131 for the
converting the MPEG video i magg to a plurality of

digitefedsp image dalectioystem Hkoanatal i BriomecsRadimety thewethod flow
char 1308 5188 4 Bttt iRl RN LR loTIAR . e o e
digitaladm® iarage thteciansysteni b toheatth.| I sommegentadimensypaeningand

t hod d ri, nd .mat chi the queried and, .
queuiie i giePate | SHRgE0 ViAo BEeripa PR IS imas BrrihngeitAgideo image

detedtioh@ydtBRADOO nitdd, ural ity of file digital image
representations is provided by one of: converting the

e . £ . . ’ .
o114 44 Bl D4 5 TS e P00y
MPEGvideeinpdt atthel MREG eidico neretvieearid foe sfoniag¢hd MPEA wiéeinput 171 as a

. .Wi.th converting the video jmage. [0113] The
digit W&%YWFW‘&H&P o @#%Eﬁw?wgﬁ%r a method 142 for
converting the MPEG video image and the file im

. age to .
[0112] qlas methogdisvwehpr 2000ifnthe preyidesdenstaps ofncanvertingithe MPEG video
_ il o o . . . .
B Lo RIS PSR B SR il T
plurationgif fiils @$girad magengp@esentativogs, wicreiathd dnvernimamthd®PEG video image

ueried. and file RGB digital .inage representations. In

and tﬂ%ﬁfgw_sﬂs@dﬁ Uit Gnagp e Qf’g{mﬁéq%l? RGHEE 0] comparng %rr@w?tcﬂmg the
querie® IR FREA gHAMRMEOEpfeseRthfidnsS @o%%aﬁﬁg #nd ﬁ1@%5§@towﬁ+aﬁ® of file
: and file %GB digital 1nmage representations. Tn sone

digita gk representatiensds provideddfy anerbvdonyerting itheefile iagai@the time the file

. and re ing a.split.screen 3i.ncl ydes .detectin .
imaf R AR, QvEr R Raaee =i BRUBRRET kGG GiFSed. and converting
the fildindda@lin fAANEN Wil corfeitiigBe MPEGIVRIeb 8HagNd fil e RGB

digital 1mage representations to a size of 128 x 128

[0113) XBhSmelhBd Frblw JE T¥0b ?)%jvnfiés% £ HRflod429 Gof &8nvB@ing the MPEG video
d 144t MPEG

provides for a metho or converting the

image anktheifita ipagata adveritd REB digiel imaga repuesentetiorOBIdCRAle RGB digital
imaggl ire%rés%}lta{ic%q-gsﬂeggxge%%e nt s%tniléoer}nbao%?mgnts, converting method 142 further
comprises removing an image border 143 from the queried and file RGB digital image
representations. In some embodiments, the converting method 142 further comprises removing
a split screen 143 from the queried and file RGB digital image representations. In some

embodiment, one or more of removing an image border and removing a split screen 143
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file COLOR9 digital image representation,
respectively. Converting nethod 144 provides for
wa@omgaeddsg directly fromthe queried and fil eP@EB2009/005407

digital inmage representations. [0115] Converting
nmet hod 144 includes steps of: projecting the queried
and file RGB digital imge representations onto an

includes 6ét3(&diga$dge§ lesﬂﬂla @thbadinSentd) @6 iNRk i Methb @42 A8 Hef omprises
and file RGB digital |nage representatlons with the

resizing the gaerics @dlfd?rﬁ%é@ta dRdee sprescriptignstina sirsratd R 2dd8 pixels.

gueried and file RGB digital inmage representations to
[01 lé] qm;q: m@ﬂloairﬁpw chast Z500degheti ngovides fonagethod 144 for converting the

MPLFRGESELRY e SRS b O B R b btion s

file @@D@R@tdlgigal ﬁlh@gd\ﬂeﬁ@séﬂtﬁﬁm texp@sgivalyd Aonlertin enetiiBROBI4t Rovides for
queried 5-se | ow resol ution tenporal nonent

nt,
convsﬁgllgtdaq%ﬁlhﬁ@@ ‘?lé arericdrangtfile R Ghhdigialiimage mpeesgniations. | ow
resol ution tenporal nonent digital inmage
[011PpEenestting msthodrldd peadedes steps ot:qmyecrtmgrtge qearteddind $ile RGB digital

rovi de for convertl ect fromthe.guer
imegl PSR Sy bt b B S5oce ama it
RGB@ipivd ﬁmag@rdpsadsbmdn&ﬁlmmmb lﬂﬂ@ﬁn&ﬁzﬁ@ mrﬁflan&e&ﬁd &ivErding the
the queried and file digital ima

normalipgdaguericd end fite Rﬁwlm @nggﬁaqep@pent@mﬁ %% greépd and file COLORY
dlgltmﬁ&ggf@r&@&a G ¢ ‘f;%&kvae!}p' ng sections, generating a

tatis ts for each of the five
cti ons ht t of i stical nts .
1P FhE Rl Rl B BB TR T i e

MPEGVides hdge, angeRefirtiinage f S@ieriell SkR¥mehAid [R6 redblutibf temporal moment
frames representatjve of tenporal segnents of one or

dlgltﬁﬂm@g%wg@ﬁ@ggorb@nd@@gﬁgse@@n{, oW repadion temporal moment digital image
e . .
o RESSETLALARRR, AN A RIRSE |4 oL R alnp ity Fom e
querigéapd Atd OQLOR digitahmmegofepreaenttéons. a vari ance, and a
skew for each of the five sections. In sone ‘

[011BNDhoshvERtiiSmeth0a 161 aidlities Stepebf: Qéctidhitlgi thé fced AT SOLORY
tenporally for canverting nethod 151 includes

digitel dmpgt Fpresgniatiensdntonbrespatial a0 veElaPRINgG seclians aibron-ayrilagping
sectl&ﬁeéérfé;atﬁl sdeSIet ﬁ%ﬁgﬁ%ﬁ!ﬂﬁf Léfaé}{a%tetp ﬁ%séjc'tlgbg,ﬁelghtlng the set of

rep Pésentat; ons rrelating a se
statlsat:zitmahen:tszlandmnﬂa’[b'ang theper afl statistical meonsesits tefporally, generating a set of
f%equent f]E%%buffered MPEG vi deq wnag[f OR9 digital
key TS SHSRTERFREAtYe 06 NRAS! SSEHERTE PR rgg;,reéf:ql‘l;nces of

COL@)@th?élchQJ‘reﬁe@Eﬂt%drﬁal nmonments for one or nore
segnents of consecutive COLOR9 digital inmage

[01 lif]e p@@r?e?ﬁr%;thg Q&-of H&ﬁst?éaai %§ne§1 s%f ?Jrfv%m ﬁfm&ﬁ‘ﬁﬁ fS lof‘nc?lﬁes

the set terrpora segment
genenahng ehc_yombmmfsa hieen,a mianoé anediskew fdrahclsof ﬂha Iﬁve sections. In some
ments is identified as he shot fra frane,

or
emb erpg%)popplgﬂ‘g_g lage%c&fg@,t@%@ﬁ fmants eRpper q‘ﬁ@ ff?’h‘éﬁw g adhod 151
incluli&adorséla8ing ol 8P &lord @F@x‘n@iﬂs?@ vERIRBERd a skew of a set of sequentially

buffered RGB digital image representations.

[0119] Correlating a set of statistical moments temporally for a set of sequentially buffered
MPEG video image COLORSY digital image representations allows for a determination of a set
of median statistical moments for one or more'segments of consecutive COLOR9 digital image

representations. The set of statistical moments of an image frame in the set of temporal
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[0120] The nethod flow chart 2500 further provides for
a conparing nethod 152 for matching the queried and

wo 0oe/18698%Cct i on, | ow resol uti on tenporal nOMeENPCTIRR0Q%I05407
i mage representations. In sone enbodi nents, the first
conpari ng nethod 151 includes finding an one or nore
errors between the one or nore of: a nmean, variance,

segnidnes koA clRasinathdshige 4 sof of HRAMNA RS sfic roRRneSdeatified as the
and file 5-section, |ow resolution tenporal nonent

shot diagies af keyniseyae.r The kayclrarae isgpssrvedrfos Buthertebioed methods that yield
hlghglf}%séqggorﬁ ﬁ?ése errors are generated by one or nore

ueri ed ranmes and one or nore file key franes,

P U oGP BB e 3

the quﬁﬂ&EarY(E@k@S@@haﬁ |l@wsesollﬂloﬁ%fﬁp(ﬁﬁhﬂdinﬁﬁtrmgltalﬁxh@g@&@re@éntatlons In
nore errors_are wei ghted, wherein the weighting is

some erpbodjmentsetis cﬁrr%uqoylpaﬂn&m@t%wdéﬁ 1 duchuden dinding antong g atore errors
betw%&ﬂlfc%lnk%r r@of'; %%é:"aﬁ vc'?%&nlé@ ]rg.n%gl?&v bf‘ea%h%?%}heggvel %%Ents for the

nt's an secti ons’ arin
quenedcahdl dﬁda:sSaecbroantolw regoleti@nentpoedd thongerit h@ﬁhﬁﬁugd régresentations. In

ch t 2500 % "E' if the first congifln results 13 no
somégfppefimenis e ORE OFROFROITORS are; TR IALS Y 0808 FS fgpried key frames and
one &' RRHle By ﬁ'ﬁﬁl'eg‘ gsoPrE OH&B? e8lohd GM6RAER &%P&; n% of one or more

converting met hod he conpari ng tho
sequclmst& bf €OLORO qmﬂ an{l ﬁl@@gltalnmgmpeﬂsbnw&mn ﬂB sorae embodiments,

the OBF or glolaqngr%%% @Igeo ﬁ% ngj&vgéa l{fé: isé %qgemgoraﬁm 1n a center
segnfiahsml%ngét s}fﬁﬁalﬁlwcteﬁfér sétioh itha® 1M ArseBE¥RPer s@fiflerts and sections.
di stance between queried and file skews registering a

[OIZ?E'abbﬁfpaﬂﬁé Friethdd3B iAcIiRAN Hrﬂcﬁ?r@oélgnerﬁ ei’ié%? %ﬁethod flow chart

shol d, and a skew threshol d, Tespective
2500natt'E1 id tHeofirst emmparmgtresdtspand n@tqlnet(}um@amg mmlrrp¢>b5%m91udes a

o885 S PSR 00 G558 IR B Rabhgo 5 e

com&&h@&ﬁéthé&l@&@&lts‘lﬁ alth&tbh.r esol ution tenporal noments
fromthe queried and file COLOR9 digital imge

[0123F pfr?&ﬁrﬂst éﬁﬂ)éﬁ?&ent‘é@ﬁﬁfoﬂ it iR S8lpafhg Hie%drlgg%élﬁdé% dne or more of:
ten‘pora nonment s | nCl ude one or nore of a hean,

a distaac¢ between quetied agH dile feansgadistante hetween qﬁenqdawgé é‘llq: vxaramces and a

o segnent ntatlv of te r al nment s
distayESEGp S e AR HEERRHF reahiteite &R orRE R B riead threshold, o
variah€PMhesasldahndR skevl MiashbldCRRY&AIVEINY THE e 62 3e first comparing

t enpor al noment s are provi ded by converting nethod

methed 152 cambenny ¢ip sebphwell kaown disthage generinggnetges. i mages
and correspondi ng set of statistical nonents to a tine
[0123]e qAanoeertiap mpsiadnh Jaendhadts d5uchobofxatrstingwset of high resolution

t Sti nts. f.or dthe file e .
tempiaf Bipntie e msgiediond GRS Celt) Srbes s raegi wherein the
set off High @&Buﬁoﬂtté&?oﬂaDmSﬁ’ﬁB@ ihddedBietR ok 68 e b VBSardd8and a skew

queried and filed one or nore of: the first feature

for epabiznf a sehef imagss inf andimage sgamans FRpEcseaigtive pletemppes| segments of one or
more s%a{léfl & %&O’l@ cﬁ&?a‘i image representations.

[0124] 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 the statistical moments for the queried

and the file image sets for each temporal segment by convolution.
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enbodi nents, the convolution is weighted, wherein the
wei ghting is a function of chrom nance. |In sone
weedpodogyesit s, the convol ution is wei ghted, whePE&l/B26R005407

wei ghting is a function of hue. [0126] The conparing

met hod 154a includes a branching el ement ending the

nmet hod flow chart 2500 if the first feature conparing

S 4

g P e e S e RO e or
more of: thedsteattiiengeang theditstifs@ore Yariaheg, find e firstAeatnee skew. In some

e G TB BeRGr  RR bhoeoB PEPf ShgChod B chrominane

In soRRMEMJINEenTS th®ebnleRaioh IE Weidhfed OWRerein tH®HRighting & a function of hue.
di stance between queried an f|1e first feature neans,

[0126) dTRE BRAFrRRINERNI 954 ih8ddaNbhhdend ElERbnd @RI tBe method flow
vari ances, and a di stance between queried and file

chartf25081f the firstfeataleamprrgg wiselts ingroamataln| Cempanng methpld A4a includes a

oran i SR TR e 85D bl lor kB ooa 1530 i e s
featubERSPRING mEtBSP E53al ré&litd in ARgateret ric for the first
feature conparing nethod 153a can be any of a set of

[012%€! In AEMBHEhBNE S HSRE iRtHe T st PeitlieCOmphlte gietl%mglfﬁ 3a includes one

converting method '153b incl udes extracting a se
or moriervd: aydietanegbeaawderf quesiedand fibg fitst feavfomeanspe flistanice hetween queried

r th uer.i ed and fj.l.e digi.tal j
and 115 S p Rl AEEs A08  difngs Oo copat Bl and FIRAE foaspresirows
registoif g fal s lepMetrRIthar Affsh Geabire aRhh e eidl® adirst foA0RS vaki@flce threshold,
froma grey scale representation of each of the nine

and a:fysbfeatuepskeseihresholdniespestinelys iihg matec footorrstifegiurgpomparing
meth'oﬁ??a 5&%&%&@@%’&:@& wél%%di%?egéeggﬁhﬁg ol lﬂ?csg rey
scal'e representation 1S approXxinatety equrva ent to a
o R B T GREC 8h6  RBEAleRlo e wavel
transfbrBi dodtfidicrREfomaRE §6&TYdand e COLCTBigRAIARAEERPrSsentatiéns.
scale r epr esentation 1s generate by a process

Specgf{ﬂiﬁmth«y sqtof ameapperied and Gloivavelghransiepneqathigenthar genprated from a
grey S@Jlé’rgp%‘eggﬂé%%?rfgﬁahﬂ 9 BRREAXLTAL {Jr)ésé?l‘te{d&? 8:fBridhe the COLORY

nor ness and saturation across
digitdlamage feppisetatidmt incomeniiodimeny thdgreCetalREpebisenthiddn is
i mage_ representation. [O 291 In some enbodj nents, tthﬁ )
apprxdmaisty gAunalend (e p serTespanding fumisRAcrFRIEHAI0R08 eahenfdhe nine color
repreSent #Qn@fco&'toﬂﬁng@ﬁe' &b AB#d1 iﬂ’@g@}egfes&{tgt . Gh"¥bme embodiments,
coefticients, set of one~or nore nhon-collinear sets
the gody sealeeemrasenthition s ganeeatedlaw & pwicessrcamgian yireferred to as color gamut
CoefficLentﬁ and a.set of ni.ne nsi onal

, = di . .
spheiiggy sreit PR B, DBEHTS RPENBa(elY ALBaIca Ab DU LTS brightness and
saturgt}g@l &Bdss ?ﬁe fling eomave%ké%%n&ﬁmom sgahé COLORSdiitel iffage

a set of Haar wavel et transformcoefficients and a
reprependatinaensi onal set of Haar wavel et transform
coefficients.[0130] The nethod flow chart 2500 further
[0129]r olni stes dntrodamemtshe sat @f nieetvoyelebthnsfam coefficients are one of: a set of

nine one-dimensional wavelet transform coefficients, a set of one or more non-collinear sets of
nine one-dimensional wavelet transform coefficients, and a set of nine two-dimensional wavelet
transform coefficients. In some embodiments, the set of nine wavelet transform coefficients are
one of: a set of Haar wavelet transform coefficients and a two-dimensional set of Haar wavelet

transform coefficients.
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mat ching the set of nine queried and file wavel et
transform coefficients. In sone enbodi nents, the

W@ opanddng) net hod 154b i ncludes a correl ati on PCRTR206005407
for the set of nine queried and fil ed wavel et
transformcoefficients. In sone enbodi nents, the
correlation function is weighted, wherein the

[013DR1 ThHE ethddS Ry ERBES 300 uRherPSvidENRE 2 eSmphits HBIhH 1 5N for
is a function of each of the nine color

matohiggrthe esitodninsrpiedehnd Bliervpvelet trocf@rocatifidients. Imegee embodiments,

represent ati 41 013 The ¢ ri thod. 154b .
the chBAERE R R Ban rehitel » ERGHEOTR Blnchith & OTH S0 gypriod and filed
wavélEtafdns B Qokfficidhes. 08 PR ieRlo iRt dhe thexbbrel 8151 Hilirfction idWeighted,
mat ch. The conparing nethod 154b incl udes a branching

wherginghe Meighting ét # fitpctipr ofiate, that sy mwdrttngzis@@rtc@iﬁa gf each of the nine
is. 155 a.- if..the . '

coloffifek iy iR LB brdAE e COPRRI L 1FATP AP

o134 THERAGk b TR AT BBl RL T R s o

chart500fif the competiet meaRtf1i54b eRtils inthotth8cRNTRe BRhpERIE rBethod 154b

. . selected set_of nine queried and file wavel et )
includges biapehing slementidizecting thatoethpd flawethar 2380 ghancenalysis method 155a-

' L. fai fficients. [0133] Th
136 R BB B UL B ' For converting the

EG vi deo i e and the file inmage.to ope .qr, nor
0133 R St e B RS o helfntngip suBArans BRESd PRk dgh gre or more
of: a HisticEEEw@eq tHeet bIEGE qliciRIR8E fill v PéletIoBFfTcRMBS a distance between a
respectively, one or nore gren)r{f scale digital inmage .
selectedsetletinagiairdsns flarraveletrgetticiantsy prd a gistange Betyicemp weighted set

' -'g&%-' ) i nmes, respectively, and one
Ofmll(l)r nglfg%@%?g?étlg%F%gég%?epresent ation difference
subfy anes. . The,an si s et hod 155a- 156b. praoyides, for
101380 R PR o ) S e e 7 B e PP foco Hage and
the fitkl @hdgalto bABGEMbRARESNREB @iRRallith Elﬁeg@é"séﬁl@i'&iﬁﬂ)fr d file RGB
° lsubfafrggrr(\)es. [013%QI The anal ygi&g lmglttgho 55a- l156b ames and e

digit3] ipggeiepresentationeSubiames, remeativalsone 9t mege giely scaje digital image

, 5 ' ati £ { ,
roprefityfourulihifes WIPARE S EPSERTILRY iBe Bl TRy i Rames,
respegtiedly cahdamd of imoge Rg‘B diigﬂifilti?iagé f’@g&d eﬁt@ﬁd&lleﬁiéfet@bé olitdraates. The

one o e ried.an ile RAEB, digital image,
analyr@@ﬁ?jﬁéﬁ S ﬂ?_Lf?%m‘rlfi%fgg COnYGRAg-iTasEy e W dusriedddile RGB
digitag Sﬁ?g@@pﬁe@%tﬁﬂiérﬁ 5B Aididtad svimafs! epresentati on

ranes to one or nore queried and file grey scale
i O ' > ' f S .

s g R 68 2% TPy bRIRGE Y Ry i g and e grey scle
digite dmbge pgistmhtiomnadéamep i &5 chiding defibing aie sr mogl@htions of the

.The od for defining includes initially definin o
averi aﬁ%ﬁ?gﬁid@@ IR%e IERERCRRAIONS 8F ORHeF AR BFriFrHRRd e RGB digital
imag@ ihdsataR Bt st ftath 8B nIblink The B EnEBRUEIE YRAAIORGB digital image

~The nmethod for converting

representation subframes to one or more queried and file grey scale digital image representation
subframes, and normalizing the one or more queried and file grey scale digital image

representation subframes.

[0135] The method for defining includes initially defining identical pixels for each pair of the
one or more queried and file RGB digital image representations. The method for converting

includes extracting a luminance measure from each pair of the queried and file RGB digital
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i ncludes extracting a | um nance neasure from each pair
of the queried and file RGB digitalinmge
WO eqwas@nt ati on subframes to facilitate the coPUEIB20009005407
The nmet hod of normalizing includes subtracting a nmean
fromeach pair of the one or nore queried and file
grey scale digital imge representation subfranes.
. 24 - \. . .
imag 4ol et AN T PR (A R R, T b bR includes
subtrh&ﬁig dlméim froml eacle paiaobthanabbnmoed queeied andifilengrey bale digital image
hooll_ﬁ# w chart 2500 if the second conparing results
reprqs?f’t?ﬂ? ﬁmesl'he conpari ng method 155b-1 56b incl udes

a branching el enment directing the nethod flow chart
[0136)508he gnaly Mo A ahilyBrtherRipHides 73 comperiag g@é@ﬁd 55b-156b.

The SRR R PR fioh UARe RIS e Mg The bthddow char

2500ri€ iesteaidi compaghgesnltemato mpatich. The téraparing methodi £5b-156b includes a

branchiy SRR AL ToBHPE BRGNS sk AR (S RAHGeYgn SRR method 325 if

the s&dné c&@%aﬁﬁgm%&bdllmq s6ERisERERtahien difference
subfranes and a connected queried RGB digital inage

b :
PSR ) 6 OB B R8s
of thpane orhotehpedadant filegrey spakerdigith] amdgd rebfesg’(tmpnss;uhﬁ'emes 155b and

digital inma epresent ati on subf.ra 155b | cl ude
rendefirg Angion oge RGH GiEiiabEses FTeien LR A BEeTOB A A% g @ conneeted
queried ROHHIgNG! {nf@e 28t eHiafioN al1Med eﬁmf”ge QUBYarE B46a- i xel

di fference bet'ween each pair of the one or nore

[013&2 eﬁ;ﬁg’ﬁﬁﬁq £54 rgv rgtl(% g%t&/@én éaﬂﬁ%glr of the one or ore queried

tio tran ating a scalng

and fia grayrscale rdgitpll ﬁnagbd'cgtressgnt&tmal sebfitarges BISbiinelgdes: prov1d1ng a sum of

re ent at subf.r rres andre ting to find a
absolf fiiErmesRus oD Bk DR RITORE BrebsitegRtirgT e Sepleixel
dlffei%ﬂge béthReDERY pAGRIreh Lot drdhork ARESed SRS BRlALAIRMigital image

frames. The scaling for nethod 155b includes

represemapmlrﬂdlbfmnys sreaslating atiscoling he one oemgrequesidd grayscale digital
1mag81reprgse{|}%go§ sqbfgmbff%)e(%r{f %ﬁ%ﬁﬁg&% géxi}ﬂ%%%ﬁ @g\SD gqr 34F pair of the one

or méré ﬁléﬁéﬂeandaﬁll@ @ey?&a% cﬁ%taﬂ’ in@he RpREémaon uBaAks. TTIR: scaling for
sca for nethod 155 |ncludes |ndependently scalin

methpﬂéS&@cbademdépqq@émbe@a P& {heng|os mereyaiedigigipicale dlglgal image

repre% {}fo S%E%%@???ﬁ%@orfa% ;(Q%gg&epgublﬁaing?% 6% ic%?%l}pél )§1%fram§ and a

32 x S2pfxehsubframel 280 x 720 pixel (720p) subfrarre a 1280 x
1080 pixel (1080i) subfrane, and a 1920 x 1080 pi xel

[01396]1 OBk¥3cafitip foran@hoIEItenbludesihiéleng il yaealiftiée Bﬁ@m b queried
RGB representation inmage or directly fromthe

grey peabRydigitplomaet repaeseniation éubf@mQSé% gm phhg 78R& 48P H*?Eﬁl &&ﬁ@e) subframe,
a 72% 974 ﬁf ol (598 ?/géﬁﬂ)rﬁgﬁﬁ?;éa}g%?g? 7 ?Jﬂ’&@aﬁl@'@?2%}g 1080 pixel

a con resent a
(108@) butifesthe; hadg @920k fl 080Eixel (1080p) subframe wherem scaling can be made from

the RGB representation image or directly from the MPEG image.

[0140] The method for rendering one or more RGB digital image representation difference
subframes and a connected queried RGB digital image representation 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,
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156a-b includes: aligning the one or nore queried and
file grey scale digital imge representation subfranes

WO pocgaempglance with the method for providi ng aPCT/IB2009/005407
regi stration 155b, providing one or nore RGB digital
I mage representation difference subfranes, and
provi ding a connected queried R@ digital inmge

provi@iRs 68 bleGH idi @ta® ﬂn&é%&%gse%%fohfﬁﬁ'ﬁereﬁ&]sﬁﬂraﬁgﬁ and providing a

provi ding the one or nore ital image
conneeligd ayentnd-R OBrigital ﬂrea@rr@eres@mtmrﬁebtqdrchmwhfrma
i ncl udes: suppressing the edges in the one or nore
[014d])e The graviding tHeeoniR@B nutirg RGH di?gitaig'mage mrwenmmri difiference subframes

in mEBR B el QoL e BT eI RE e Boist\log fle RGB digital

imagRaehreftntdtiod fsubRemey) rovidiA®h S A RktrRhyathrhink €hd¥BBolute value of the
digital inmage representation subframeés, and defining

RGR pigelgtiffersnembatecrapelipgir ofhei angge mase Aessiedtaad fidmR GB digital image
repre%gl{lt%@(gne%ln %aﬁfé@%&%‘&%ﬁn@ lt@ewgrge \é\g(gr;e ﬁio dﬁl%?%aﬁ%geﬁperesentatlon
diffesanop butsRanisy as AGkUEIRGeinthOvoreispendiig SADEs elow Dihrdsheld.

one or nore queried and file RGB digital inmage

(0142PPTRS SUPpAéss AR iBAIBAdsApRSi édgbfn@diifbf‘ﬂ)etdﬂ@ P R fRied and file

for the one or nore queried and file RGB digital inage

RGE digitdl Jemngarapsiseriation subiones and subdratins be eder map fartheane or more
quen%ﬁ %nzl .lf' eeRE%dlgftzﬁllﬁﬁke fegPeg,gntﬁt?(Blr ?rg:gx%g Tr%ﬁl A gflé 8"%Ste queried and
g an edge nmmp | a

ereln provi €S provi

file RRoBigifal irh&ge repfédchddtionsabamvd, ihiegeii btbvﬁﬁﬁ@acé(gé map includes
ied RGB digital inmage representation dil ated
W”Vghﬁh©§°@%5ﬁW5ne in nethod 56a includes: connecting and
dilating a set of one or nore queried RGB digital

[0143hmdhe peyiding thegonaertes BreriadRER digitaldmage sqpoesgntation ﬁléated change

o3t B PRSPl B LA SR R0 AP

digitglrifa@é reppesentztobh sibdtaingls thategespend esthe settdfone or more RGB digital
di fference subfranes, and a connected queried RGB
imaggirgpresentatiop geisrenscsebiames on dil at ed change subfrane
156a-b includes a scaling for nethod 156a-b
[0144]h dEhemgthed for @@d«mnﬁgoltem mefie RE/B digital ignage regesration difference

subfr%ﬁ‘%% tdr%l% g&%}%%t rggdeﬁb%t dlgﬁaé jr%%%%ﬁ?e%eﬁt?tl ) u‘g a?%I r%l,%nge subframe

ramnme

156acihchdesa xCaliﬂ g ibeaakthed bﬁ@zﬁlﬂﬁadeb&iﬂéﬁﬂly ddaing dad dn&@r fm:tfre queried
~__nethod 156a-b incl udes independently scaling i on
RGByhgitg] imagg espresantplagn sH &ia{n&F q PREg” 7 P8 B4R DERE ﬁﬂbframe a 64 x 64

t 480 pi xel (480i/p)
mxd?ﬁ%?%%%&&da.%28@28%§1§m (576 i/p) subframe, a 1280

[014%]1 o%g ?daﬁﬁ% fé 7rgé?ﬁgd ?g&tﬁ %@gegm%%g% ti}Q ?c% g%g% %ne or more queried

RGBSdiQﬂtaﬂ afiege mb&rsemtanmaibﬁfagxec aﬂommdzo k mempt;ma(zﬁwp) subframe, a

resentation i‘nage or rectly fromthe MPEG
720 1 SHOBRETS6 Het FStaPcon! 2k 720 56! (AP HBPEMGve LD T 4980 pixe

(1086%) glﬁ;f?d‘fﬁé, IR 313hy §'1§8@B¥x@pﬁ Og(%:) sugﬁlgme, wherein scaling can be made from
the RGB representation image or directly from the MPEG image.

[0146] The method flow chart 2500 further provides for a detection analysis method 325. The
detection analysis method 325 and the associated classify detection method 124 provide video
detection match and classification data and images for the display match and video driver 125,

as controlled by the user interface 110. The detection analysis method 325 and the classify
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detection anal ysis nethod 325 and the associ at ed
classify detection nethod 124 provi de video detection
woraaoeho@ngl cl assification data and i nages for PEEIB2009/005407

di splay match and video driver 125, as controlled by

the user interface 110. The detection analysis nethod

325 and the cl assifydetection nmethod 124 further
detectﬁfn%étﬁ@d (b2 ﬁﬁthlepﬁmdﬂfe@eteeu&l QME‘?J‘% Byridniig ﬂﬁ@élﬂﬁisffﬁétﬁ&ﬂws

5, wherein dynam c t hreshol ds” net hod

wherepr tthv |ddeanfcahredmédmethad| Bdhmravides dereanedif: mam%reset of dynamic

threshgggz%j°'a?5q§gt”%“¢gp@aﬁﬁfeaa§ L
TP AT T RN oy AR L Ep—

a branFﬂlﬁ%teie%%@eﬁcfm ﬁl% nflétﬁ@d 5% 20A% 2560T U file dARbafRikNe is not empty.
0148] FI G [ustrates an exenplary traversed set
f f
B
subsp:idem irefeathré spaae 2600 A qﬁeﬂml imragg 803 Startaitt Nandvisfiuondledjto a target file

ENT T N NTEN R
1maget8‘39r%&i ﬁ{ré!shgﬁf 14681318 eataloRndR3 b8Ev 3R Peatite sBRRs 85014P360.

FIG 25B illustrates the exenplary traversed set of
[
[01491< p%n%e%r i eatr?ths;%lg egérgfglgg‘ ﬁ’a{\%r g@gﬂg{lﬁ ﬁl\ye%éslkbridggfeéj@ﬂ%amre
subspsdebfwﬁmrmclﬁﬁge andqeried image s‘ubfremlenﬁbe a&BQn@Ubfaga %65 g@xrame 861

n jmat ¢ t a.sub threshol d
T e R e
betwelh Fanirb Elgacbmamo Q@%a@chﬁ@%tﬁlw%ﬁﬂﬁﬂlé ifhdge 832, and a new subframe

gener at and associated with both file imge 831 and

832 1stg¢aelqteéramd dssogtatpd \smlsbowféc ansgeil end sheyaueried irpage$ye wherein
bf bf
voth 3 AT POrANE 0T BRI RE R OTRIARR P Sl st o

ﬁleta@éamg%sggt he content analysis server 110 of FIG 1 is

Web portal. The Web portal inplenentation allows for

by k&h 16 ARSI i @ridr 180 QU FRS. Bis2EW¥b B6rtal. The Web
[OISOIN ?I'l: ?%gﬁeltt g nore than web access, a web P
portal pmlpteahemtatmheaﬂews dori ftaxitde, an/vtentalnd awmnitoying Rifereg)as a service. With

ence data vol unes t nefi b %
e b 0 et BT R P00 500
refereREESRNVolufes S baefit $omUthé adantagss of the video demctlmmtenfs and

several programm ng interfaces using M crosof f\le
procesResrof the grasent igeentioas Solutioppeanoffes vag PWO%O%CW al programming
exi st.in [
interfgces §sipg %@gotgéf;t gtgéet &]ﬁotlr(gc or %ﬁrﬂgltlésg Yo 1ht@§1%991'1 WiBRxisting

apphdéﬂ@ﬂisatAN@nitmwﬂ@l‘aﬂ(asidmaﬁ lbﬂg-miﬂﬁs]iofage fmsd:@lrdedngd@ data and
secondary control|er an nal

d
operatiyf tegunqangy ¢n %%dd&BS\Yé“S&%ggg ?5%[9 é% 8%01%% ﬁé?“ﬁB?j"E‘/ signal

buffeS@itsPe | mpl enented in digital electronic circuitry, in
conmputer hardware, firmware, and/or software. The

[01515 anlh%n% eqaésgﬂb&ﬂ&sgﬁlsaa?ld%ethods can be implemented in digital ¢1ectronic

circuitry, in computer hardware, firmware, and/or software. The implementation can beasa

computer program product (i.e., a computer program tangibly embodied in an information
carrier). The implementation can, for example, be in a machine-readable storage device, for
execution by, or to control the operation of, data processing apparatus. The implementation can,

for example, be a programmable processor, a computer, and/or multiple computers.

Page 32 of 41



conmput er program product (i.e., a conputer program
tangi bly enbodied in an information carrier). The
w0 ppan®et ati on can, for exanple, be in a PCT/IB2009/005407
machi ne-readabl e storage device, for execution by, or
to control the operation of, data processing
apparatus. The inplenentation can, for exanple, be a

[0152P" AXAPRG! o C&A DR writfenGR TRH dth of RS @niiHg fahPhae, including
conmput ers. [01 gnA conmput er proogram can be witten 1n

compidadyantir intefpreged gmgengmld Sreyesaymiteri pregran aag be dpployestin any form,

1nc1ud?r£gne{s%r tﬂagipzflg e‘re‘rstogﬂarrg% X1 %ﬁ{dutlﬁg,ld %{1]?6{5 Caglgp% othier Bhi? Yifile for use
in a corhpthg@nOREnREMY MBI ut&prégramlad bk idesloy&l ®Bdxecuted on one
and/ or other unit suitable for use in a conputing
compuigrQTragrreliiple comwtgss elanesitegr am can be depl oyed to be
executed on one conputer or on mnultiple conmputers at
[0153bndethadsterfsGras BE prafomard byt ansoor arare progpammeblewiodsgsoshexecuting a

como G5 B R R BFGRIRG FH H o Do

generR@Toatgub IMYthddidets cdahRo B Bedfereidyi did adlippatatus ME{E Betinplemented
steps can al so be performed by and an apparat us %ﬁa be

as spefighpusnesetleaicaicuipyciThie cpavipysan. fogeramale, baiaREA thgdd

progra%#rgﬁ#’lg %}5% ﬁ%?) 1{ ZJr aar%)é%ﬁ)@ @R%‘?CQP&A Eﬁé@' c%n'te%'rzged circuit). Modules,

subrov.(tﬁﬂ@J and abftwareage@m kcacrefertte @bﬂioasl of thecoinpyter bbugmresthe processor,
subroutj nes, _ and soft an refer .to . portions
the spegial t@f@uwnﬁqﬁ%%rew@@r%dw% glz:asﬁt ﬂtaﬁ@ngsgw

circuitry, software, and/or har dwar e that inp|enents
[0154} hBrocessais su@ﬁblmf@rythe EReCyLpn pf @)e@ggwrsprgawapaw@ .01 Yeof
exampgé((,g)%if %&1@50 t e%g? gfl s@&?&@b#s@% Eﬂlg’sag?)én%y mife processors of
any kifidl of digitalcemsrtea, Gendrallyya proeessor )eoeieespnstoesions andodatafigm a read-

ki nd of digjtal conputer. erally, a processo
oy Ry o el SRS B P e aPLBSRR R computer r
processor Rt ¥x&:‘i1tlﬁ ﬁrﬂﬁqgﬁﬁrﬁ%ﬁ he Hﬁﬂ@fé/m%o%éﬁ'iceg—m storing instructions
essent al erements a conputer are’a processor g
and daeaceGamerwlgy iarTputdr |cmmmclmid mé)ecﬂpemvwelymenﬂpsl t<d@9¢lz§e§ata from
ring instructions, and
andlorsSinstie QrtaddAny RETRERISBaHP TRe ST I et e Tagnetic
magngtgq,gh&g askat Brfopapalandispr transfer data to one or nore
mass storage devices for storing data (e.g., magnetic,
[01551“3%?} ParRRfidstoH ardiiAbRuctiBhs &ﬂta'l&)‘%ccgﬂ SVed h comBhRdatibld etwork.
ransm 8Sion and i nstruct|ons can al so occur over a
Inforntaionmeniricas smtablerfet embda(dylmg]mmpmen Toogreny lnstsro;tlogmndactﬂtaamclude all

s TSR a5 O S G YOS R4 s By s

The m@a{néﬁfon%éﬁ{mé @answﬁeﬁmglécwEPmr%mM €lash fﬁbﬁory devices,
i nformation carriers can, for exanple, be EPROM

magngErid) 1Mdraﬁﬂ1arcbd|1§k8y rwabbsdlsma@lﬁg@qt@oan%kélskﬁ,&%ﬁw and/or

oD 3L T BOBYEP il iinoT398SL BBt S ncororsd

in spebRNPrYosedogideisuingl enent ed by, and/or i ncor por at ed

[0156] To provide for interaction with a user, the above described techniques can be
implemented on a computer having a display device. The display device can, for example, be a
cathode ray tube (CRT) and/or a liquid crystal display (LCD) monitor. The interaction with a
user can, for éxample, be a display of information to the user and a keyboard and a pointing

device (e.g., a mouse or a trackball) by which the user can provide input to the computer (e.g.,
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in special purpose logic circuitry. [0156] To provide

for interaction wth a user, the above descri bed
WORRPHAPYBes can be inpl enented on a conputer R&QUB0005407

di spl ay device. The display device can, for exanple,

be a cathode ray tube (CRT) and/or a liquid crystal

display (LCD) nonitor. The interaction with a user

intera6toith f %erqm@m&eeeleﬂa@uﬁ OitePkads 6f dévideslchmbé stbdtt@ pidwde for
user and §§boar and a pointing device (e

interaghiswith g uaert RIsteVices pan, fi eecnmpleeb@ ﬁe@dba%mnp\ﬂd@d f@éhe user in any
r
form R O BRSPS ik, BURERPHMAED I R gt o
from the upéradhdfer Emmple,tterrawvednnmy foren, iksduiding hdoktic] 8péeck,sand/or
can, for exanple, be feedback prOV|ded to the user in
mcnkéﬁ?“?ornwof sensory feedback (e.g., visual feedback,
audi tory feedback, or tactile feedback) | nput from

[0157} héfhaslbevmcrlb@rte@maqﬁ@s gan b@m@e@mﬁe@ 1 gdigiriputedcamputing system

that 11‘{58%%? Ib?’%(eg es - Fﬁ%ct%c]f (Serfs;éﬁcgzlne Bdr@%ple, be a data

server, amh&drle%mcbompoaexd; Sﬂ(y(brmnt@ﬂllm%ﬂvﬂg ‘Blysdbene tesetibed techniques

| .ud back-end t. The_ back-end t
can b 3m§r§e€xa§§us@%ﬂae§ SR8y (halnelid fofgftend component.

The ﬁges i anl! fod @xég‘gﬂk' b4 élﬁ]ﬁﬁt §&ﬁ%ﬁﬁgr hau}fg ARAMRical user

tec ni gques be 1 npl enen
interfatiesd Wdhlhrowgeralmpgh iwhgrhsyseecant intetrack mthwdezaxaple implementation,

fr nt-e d onpanen The front.-end ent ca
andlon 3 BB WHOO BRSO p PP IR IS0 o4, d PRSP BaTen{fetyne sysem
can bé ﬁ‘ﬁ&&dxﬁﬁ%@ted Bﬁ\ﬁﬁy fd}frpdﬁﬁédlﬁx'ﬂr&"dgéita%étﬁ RoRmdnRkati SR (L. 8.2

Interact wth an exanple inplenentation, and/or_ other
comngmzqahomz nttwoslor Examphds of eemmynication agtwetkstineladerelacakarea network
(LANX 1%1% 2 3}%@\&%&0{\%&? t@%/ Isntt & m?tc gl?reg %CMHH?J 219(5}?19\% nrglgs&yetworks.

commini ca

101580 o A e O ALt R A PHE o A S 5 g A peraly remote

from édefither @nﬂ}gﬁcaﬂ&@ﬁeﬁﬁi HRUEh GWOMmMutifioh MegWdiR! Th¥tdl@tbnship of
net wor ks, /of wireless networks. [0158] The system

client@ad s¢rmet ames by viehweof gppwier progEmMSAUBRINg 9p thewgspeciys ¢apputers and

ner a om ch other and t cal
having ﬁtcgglgtcster‘feﬁf%ﬁb%l lp%gn?ﬁm?tggtl on net wor K. ¥ﬁle d
relati onship of clj d b t
[0159} Fmﬁ’rng%ﬁn&ﬂé‘ W{% F% n8 ar | %,tsq k%t'b:%u rée?\févork and/or a

01rcu1F95jsea %L‘fvﬂﬁk P&k Bhsed QeMRITkS @Arﬂhbl@ﬂé Hbextath @Kb I(ﬁtdi\@ét a carrier

he conmmuni cati on network can.inclu

internetqemoafsicel (IB) prawkik (clgadechl arsawmsirork (HADD, \aldéuar@metwwkiwm

bhased
camplég(agﬁ%péwo @/ﬁﬁ? &P rolpof]%n\éé?g ralﬁ?eé\%&@: Ak\@@lﬁg ‘ijl%glreoa?éa ne]twork (HAN)), a
private TP hetMIrQmKIP (pRivate, brhftbhiadx chdrge (IPBX0 Wl(eleékxblemmrld& g., radio access

area network WAN), ca ggus area network

(CAN) ,
netwqﬂe(%bw §02ak %ﬁt‘é‘afkn 80200 Retproninsenerahpacksteadin seaisei GPRS) network,
L MRhForkS BRFRclude, f
Hlperexc a‘)f‘]lbdé (cﬁééé;@%fet bas re e\égé&ﬁ'e%{rlﬁ b?geé.dg. { radi o clude, fot
exampleChs public switched te]ephone network (PSTN), a 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.

[0160] 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
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network (RAN), 802. 11 network, 802. 16 network,
general packet radi o service (GPRS) network,
woR@enosdy , and/ or ot her packet-based net wor KSPCT/IB2009/005407
G rcuit-based networks can include, for exanple, the
public sw tched tel ephone network (PSTN), a private
branch exchange (PBX), a wireless network (e.g., RAN,
assistadkt Eﬁﬁ& ddvics %@Gﬂo‘(ﬂ}ﬁﬁ&nel%ﬁdnh@ﬂnﬁll @6ﬁ6®3 aﬂ@%er type of
net wor time division nu e access DVA) netmork
commepiswsin dsytco e groRsBHEWCe Behdas, don Somplq GSMppuer (0.2, deskiop
t.h t
compt{gﬁre agg #ﬁ?ﬁr?pugé w1t8 e\;\slclsr}:éé & (f;en%élbn%?@g& (Q% le‘o%oft@olﬁé%et
Explofed®Rivhifdble ﬁoﬁﬂﬁtﬁ#@@lﬂ @éxf)braﬁoﬂrmmﬁﬂﬁ®dﬁ\ef(ﬁ@vaﬁable from Mozilla
tel ephone, an | P phone, a nDblle device (e.g
Corpoe@opﬁ The wﬁbﬂ@ce%ﬁ%ﬁwq inslydes ofos pxample, a(mmnal digital assistant
(PDA evi ce, |laptop conputer, electronic mail device),
and/ or other type of connunlcatlon devi ce. The browser
ewi ce |ncI 0 - :
[0161ﬂ ?Q{ﬂgﬁls% 6%%‘?% ’rancﬁ/ﬁ a%lt%%;ag %ﬁﬂpo&%g&s e %Pﬁ{ erldRd %Pcé 1ncluéie the listed
parts aidzak irehERIaddRioBal paMs cliav ans rict liste NARKNR s épenlended érd)includes one
avai | abl e from M crosoft Corporation, Mzilla(r)
o mofs ot dheste BT COTREINBE P P LS BBt | on) . The
nobi | e conputing device includes, for exanple, a
[0162]oe frsgangtal g term) vidensiegaratea f(eHDﬂ)CC of etild Iages sy rfr%es representing
scenes an(!ﬁ tﬁs Fdeg tﬁ%aw F}%F@ anul?@l%ﬁlr?. Lglélj%grﬂs $1d6 9nd multimedia
as usea(ﬁgﬂehi PBRIde lﬂélé\hﬁoh had fighatylevides sligscandAtrddmingi medmp e\vhdeo and
ended and includes one or nore of the listed &g a
|record1ng and

multimesininehidegnalos fommass, srdy @dtaﬁéﬂdstelemméﬂm%q‘fa
digitall i%?rflﬁtg reﬁgo 1hgﬁglﬂg%fta‘?1d§rdt BleHisRABIE st anl 'rééordhﬂ'@ Q@§ , DTV).

Scenes 1 n ot ion.
Video\tal®e nftéﬂzmed iot ped gfressls'eaThe video |and: trnitemedih eontemtnfbsmbéé berein may

and rmul timedia as used herein de d
be progessed §<f°39r<€n% F%*’&O&IF siosagg sl ‘ﬁag g Vo iiatf s . DVD),
Qulckﬂ{flé@ o] I@ 4,u6l8 aAfBk Qﬁeﬁ@bé@lr&lucﬁxﬁ’évm %@B&Qﬂhﬁx@ Formats

evision roa casting and recordi ng and dj gital
for digital taidrssiombeadeastsl raal msg tbc WHREG-3 viddoenpideg e ifclude: ATSC - USA,

Cana(f rﬁg& }Sg ggs%ﬁ? Eﬂpcor g— Ko g%_ V)gﬁal}{huﬁgvﬁ@g bRfadcast

standt@inSRe dBSS L USR] RiLSiS) dbsoRYE Macm Emepa&ﬁsaetbdﬂﬂfsm Japan NTSC -
vari ous storage formats, |nclud|n i tal

USA, fGanada, éa;(ae Pg\L @m@pe @a,&maﬁ@(ﬂé %&p@gaﬂon g}razﬂ PALplus -

PAL %g%;g N %83@8 a ﬂlp%%}f@AWfa)l 'anﬁgrtm Utﬁonh Central

VI SI on broa ¢asts may use
AfricdVPEded avd ﬁﬁltlhrﬁétde as aged hieredh allde 1nckiﬂS®1deoU&AienmdadfmrmgBo videos
- Europe 1SDB - Japan, . Brazi| or.ea. Aln g
that stegtjag g et B BEdeesChoics RPAPRSSS 8|St583émnﬁ-‘~d§“ He

Russi a; obsol ete MAC - Europe; obsol ete

[0163N|’Qne-sku§A in theartnill Iyg]@%ﬂqthpmentlgum@ﬁ dee @:gtglﬁllp specific

o S B S S i

embodifi R, arEfitkéfate to 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.
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Africa. Video and nmultinedia as used herein also
i ncl ude video on demand referring to videos that start
wa@btooa/ip@oent of the user's choice, as opposed POT/IB2009/005407
streaming, nulticast. [0163] One skilled in the art
will realize the invention may be enbodied in other
specific forms without departing fromthe spirit or
essential characteristics thereof. The foregoing
enbodi nents are therefore to be considered in al
respects illustrative rather than limting of the
i nvention described herein. Scope of the invention is
thus indicated by the appended cl ai ns, rather than by
the foregoing description, and all changes that cone
wi thin the neani ng and range of equival ency of the
clainms are therefore intended. to be enbraced
therei n. CLAIMS What is claft®is: 1. A nethod of
conp 0 sequences, conprising: receiving a
firs?&%yg?mmewdescriptors pertaining to a plurality of
first video franes, each of the descriptors relating
t 0 Vi BualA mefpdf srparingidpeagneeorrBisPondi ng vi deo frane
of the plrastidgia tinyt 1i@bf dbsiripeds pevaindte @ aploralitens first vidao Eames, Fagh of)
secong dedcrﬁ:tors %fatn@ @SGkal iftbrR#iSn P SdofresorlingGdeb Bama offile pltirdikyiof Y
of se&gq@oﬁhggo franes each of the descriptors
relating to v

video fr é?%%vm&a sef%x lxs FlescréqtmstpertaxmfngO aepﬂxra?taotr seccaxe\(/)l& l'ryaénrgrses
desi gH&efFgesriris t”‘ag’étﬁﬁ‘éiﬁ’t“§°“6°|“°“t°ﬁ”e°°‘ﬁfpﬁ1d’é$ Y98 ofFF 1 st

Vi deorifligaisgond igde frerees simi | ar, each first segnent
conprisimggm&@ghbaﬁhmgﬂ&thMyMhdﬁ@mﬁmaﬂmaucﬁmbi@méﬁﬁng
SeCOnsdgréﬁgcﬁ@&tn§ne%ﬁbo&ng@rstmdédrfr@l\dst y of second video

fr ames t a a@ng% %. e§£ of m@@&ﬂtﬁ%&%%dé%m are similar,
npri st ng neli T’] or.i gﬁg?econ i(r) frames; conparing

the f????gg §W@ﬁ?§mgﬁ omggg?oﬁﬁoseghents and

anal yzi ngotes ey segpts o ProdsigneseBnd segnent s based
on the compaind teors offfirstahpsechrd sagients baspdrarrikesompirierefike isecond
SegnMeRnsntt £d GOLPRERmB cdnipirsthe figsnald S@giGRdns@gIhesbls t 0 a
threshpld value. 2. The nmethod of claim1, wherein the
act of analyzing conprises determning-simlar first
and SCOongle SRGITR OliS 1, wikrein Ha 6t stertakag ca@briselaainmmidg simidi éstei n
t he a&&ng wyzing conprises determ ning disshnila?
first and second segnments. 4. The nmethod of clains 2

t hrough 3pue Ma6d & b18m |, REer B Gile :ddét adiDfisR kdWipiibsRGenGiANIIBIRS |

first and second segments,

4. The method of claims 2 through 3, wherein the act of determining comprises:

calculating a difference between respective descriptors of the first and second segments;

and
comparing the calculated difference to a threshold value.

5. The method of claim 1, wherein the act of comparing comprises comparing each first

segment to each second segment.
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calculating a difference between respective
descriptors of the first and second segnents; and
wa@eowanddpgy t he cal cul ated difference to a thrertIiBEL009/005407
value. 5. The nethod of claim1, wherein the act of
conparing conprises conparing each first segnment to
each second segnent. 6. The nethod of claim1l, wherein
the act of conparing conprises conparing each first
segnent to each second segnent that is |located within
an adaptive wi ndow, 7. The nethod of claim6, wherein
the act of conparing conprises calculating a
di fference between respective descriptors of each
first and second segnent bei ng conpared; and conparing
the calculated difference to a threshold value. 8. The

met h Oéj Ofme‘}xl.eﬁ’x&dq}’ c?alm lf Ul{‘eIelH &t ac&@m ahx%lc&Qns\!sa:Bryplaﬁgeaax ﬁ§:{ ze

O R A Y RCPM, ULl DR BOERRLLND 0. The

g ggpmreﬂnf gsnle n&iﬁc?a' o%% d, Q&re& tnb éIof &H&ﬁig%&%m@sf first
c%lculattnéa ({lt?ere?ce bep“ieen T tspectlve\{iescqptors otr each ﬁrg ang sefong s]pgrnterh

each fir I'Tst segnen

pl ur dFPEYHBFE ¥y st segnent s of that cluster to be a
first cl uereing et dcrercotrpirethelgaiach of the first
cluster centroids to each of the second segnents; and
for efhach Thmepwef s fithe e <P t‘ﬁf’frﬁheéda?‘ﬁ“rvé‘?ﬁ‘b‘f“ﬂ‘g
val uehgimpermgh of the first cluster centroids,

conmparing the second segnents and the first segnents
of the fiThedtethediofdafnply wherpig the aptpbeompefing SYPPETS ¢l ai m 9,

wher ei n tdhyignagrg firstofustasehfys repmrgs foroedvf 4 piventity ofdiz seembnit | ng a
di f f er enGe cairsnBRE, IR @ BrbtisagBenChRBOluirafity OATiS sepfmertslazhat

cl USt k%801 £:QLigle: Bhi@ach of the first and second

segment s t;’ne -Ermgeac% {@%rsﬁcﬂftg %&L dg;tg LR hlps%ﬁl;dlg%m&lﬁ'l af! | at ed

di ff erence d, of
claim1, W&o&hwee{nﬁléegxg@{s w6k1r11 a%eﬁmlgya uﬁ&f eaclb £ 8 rstcuster
desi grpiisprymiaing e sceond reamatsenddie g spezrpnts Sfshyi s “§"’f or med of
a plurality of first segnents; faor each first cluster,
sel ect ngrerepedosiaingt ﬁl?ff?‘ﬁfhe ST REMPET ty of first
segment s cefulatinpadifferchag aweqn rersetifsalesgrifors pidhe clesretfgft“@iis of each of
cent r e fith} antle®hdgepatntshgnes@opanone| ust ers of second
segnment s §niREE @buaid @thalol thikshel vahecond segnent s;

for

=3

11.  The method of claim 1, wherein the act of comparing comprises:

designating first clusters of first segments formed of a plurality of first segments;

for each first cluster, selecting a first segment of the plurality of first segments of that
cluster to be a first cluster centroid;

designating second clusters of second segments formed of a plurality of second
segments;

for each second cluster, selecting a second segment of the plurality of second segments
of that cluster to be a second cluster centroid;

comparing each of the first cluster centroids to each of the second cluster centroids; and
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for each second cluster, selecting a second segnent of
the plurality of second segnents of that cluster to be
w@2®ea0998 cl uster centroi d; conparing each of PORIBE200%105407
cluster centroids to each of the second cluster
centroids; andfor each of the first cluster centroids
within a threshold val ue of each of the second cluster
centroids, conparing the first segnents of the first
cluster and the second segnents of the second cluster
to each other. 12. The method of claim 11, wherein the
act of conparing each of the first cluster centroids
to each of the second cluster centroids conprises:
calculating a difference between respective
descriptors of the cluster centroids of each of the

first an qor%ﬁﬁ:& H)gﬁrﬁglgsgpcj% §1d Qv?# 'cghresl%m%Que 0 ethF] eéeﬁogf d

C orrpaclus %en&mluﬁs com ts of

i rf’é‘%“ﬁ “%%eg’?:"l‘ S 1 At °1TSlﬁfraP%’@rse°@6ffﬁ?ePt§qf figy
generﬁ?ﬁﬁﬁ“fﬁé“?ﬁ?@shold val ue based on the
descrhptqggmﬁglgtln to visual information of a first
video fra P of fgm gt YFER 13 TP eaeh A hifisthehpiprphiseds
t he dB&EYY BteePy g wrticdyornsseyi sual i nf ormation of a
second vicdelsting p ¢iffreenas betvictpaesypitiverdaskriptor oftife clss@ Coathtids\sF (kB 6F
f r amets firsdandldedfid sepmyhtsGoigbinpada an t hereof . 14. The net hod

of cl ai Medmparbh@E Bibuibtel BereREClo o Rfesh@@by 21 Ng s perforned
using at | east one matrix and searching for diagonals

of enmri asenefodobdinat, fuhlﬁx&&ﬁpn@r@ QenbFRLd thotrdsiBR (le@u% [TalsTMgTs

| evel (ﬁscﬂ)tors%atlt{g%;\&&pl rrf§rm!1t£n ot ?ﬁ%@e{) ﬁamggf ﬂ% tplglléllr (f; f(i)rst w? Ieg i ng

fra ITetrsames ][é: desi:ngtors 1]33 atlnwﬁté) glsu(a)] mforrLatloanl‘ econd wijeé g?,ng o%lreﬁl rality of

flndlqﬁ sim equences f

unmat® ‘8&1?Pgﬁﬁmg@ﬁﬁﬁﬁﬂﬁﬁmnTﬁwa conputer pr ogr am
product , din an i nformation carrier,

t he gg p lﬁ:e me od ol" Lyalm lnqaereln 3 acttof anﬁ%wﬁla?eﬁﬁmﬁd Hsgtg Ftlf&sf "Hns

bei ng™8paer éfb‘Fhé‘g f°bdlaé%§°ém5mdrattwaat 1936t GRe &S TPPEPSeatizplaYelaLiu s

to: rigfeicsé sgpminisofsimilirivigeo frapfes. descri pt ors pertaining to
a plurality of first video frames, each of the
descriPpt GreaePutHanyefuhe cxppesipg findjnpfiglerfamd seenest forg

cor r espostimgchd fdeosedumegre of the plurality of first
video franmes; receive a second list of descriptors
perthn|ﬁg“?ﬁ“é@%@UWéPivabﬁmﬁ@@GWﬁm%$ﬂ@®%@ﬁdh@®wm@ach
of t hresdesend pdginsingrelias teingppérile wicgita ata prfeamp@bdaaino:0f a
COr I €S POReHvaird iistl Beschift@i BirtaGifng b BRuriilyYr B ided rreBifs, BB EAQHRA

vi de Qestnrpt@lgﬁﬁtm Q%ﬂﬂ&ha‘%‘m ok'z{ é&esp%x%ggﬁcﬁx ﬁmQIf thg Blgahty of first
plur@h&ﬁxnof Flrst video franes that are simlar, each

first segnent conprising neig hborlnq first video
franes: ceive a second list of descripfors pertaining to a plurality of second video frames, each

of the descriptors relating to visual information of a corresponding video frame of the plurality

of second video frames;

designate first segments of the plurality of first video frames that are similar, each first
segment comprising neighboring first video frames;

designate second segments of the plurality of second video frames that are similar, each
second segment comprising neighboring second video. frames;

compare the first segments and the second segments; and
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desi gnat e second segnents of the plurality of second
video franes that are simlar, each second segnent

W@ ownd®dg nei ghboring second video franes; CPOPEE2009/005407
the first segnents and the second segnents; andanal yze
the pairs of first and second segnents based on the
conparison of the first segnents and the second
segnents to conpare the first and second segnments to a
threshold value. 17. A system of conparing video
sequences, conprising: a comuni cation nodul e to:
receive a first list of descriptors pertaining to a
plurality of first video frames, each of the
descriptors relating to visual information of a
corresponding video frame of the plurality of first

vi deo franBsine ﬁaeg&ﬁrmald@ec&mgms thdecidn 10 fompl@SL I IHPEQT S
Pe rt askgﬁ,kmnd% se@onpiey{eﬂ% th dohpaftline ﬁ&%@gony igdeq £ Alks: each

descrlptors relating to visual rnformation of a
corregbOndlng video frame of the plurality of second

vi deq,Tr Zﬂgém of Bon ;@Lﬂ?&&%&%@?%ﬁ%&?umdm e to:

desi gnat I'rst se rality of first

vi deo fr AFEEYRige™ %P?°S|n1lar each first segnment
conpri si ng ettt isiicrrnospersipigrer Huplipref &t iedmpmat o
second s egmshi &scadtorstrdipgngyyd visnabihfpringtiondf » ea@nths vifled &ane of
frames tapurdityds i Aieb fimes; €aCh second segnent

conpri si ng nglghhar ns@ofﬁg&gaﬁpee{amgsa a Blsr@%fsseco@ WMdodeo
segne nt %0 eac}ho§8e descri g) ds re%tlrg?o v1suaR1g¥pr%at1§ otfa c%]l'respo£d§1% ‘ﬁdeo

segments_a anal yze

pairs ofﬁFFPQFpﬂﬁﬂy§§@ﬁﬁﬂw§B§ﬁents based on the

conpar i seridpfeenchgiof igdd¢tosegment s and t he second
segnents to eog@pefresctives dfih girliqoifissetohtesgegrenis ato a
t hr eshol QmM@}nbhesomgs&ngnégﬁ%Séfﬁﬂ%&gﬁaﬁl&ﬂparl ng vi deo

S e quences, C&HB&& sééoﬂgegmgm g‘lﬂl’% pltugrty Jf g&)ﬁd v\tﬁleorhgmc@ thﬁt bef ST
list of de e tOrdS eenE M Prisjn n Lon seopndura It}/ of first
vi deo fr &NES* e5CH T %epdé% ?1 EEr e el at  hg t o

vi sual |ﬁﬂﬁ?ﬁﬁ??%ﬂmﬂF“ﬁwﬁﬁﬁTespondlng vi deo frame of
the plural i tsmpfe th fiytsesmenis ghd e feropdregyentsghins f or

recei vi ng a &egofichaisiotirst 0f seg@Sembnpbeeddn haphmismiofte t 0 a
pl uralit lﬁrsgggm&%%m se\!dmd@@qexttf tmlﬁxe e ﬁ@tland@dzconﬁ hﬁnents toa
descrlptguqmmV$gt|ng to visual information of a

correspondﬁng video frane of

18. A system of comparing video sequences, comprising:

means for receiving a first list of descriptors pertaining to a plurality of first video
frames, each of the descriptors relating to visual information of a corresponding video frame of
the plurality of first video frames;

means for receiving a second list of descriptors pertaining to a plurality of second video
frames, each of the descriptors relating to visual information of a corresponding video frame of
the plurality of second video frames;

means for designating first segments of the plurality of first video frames that are similar,
each first segment comprising neighboring first video frames;

means for designating second segments of the plurality of second video frames that are

similar, each second segment comprising neighboring second video frames;
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the plurality of second video franes; neans for
designating first segnents of the plurality of first

wo k@eaodpanes that are simlar, each first segP€NB2009/005407
conpri sing neighboring first video franes; neans for
desi gnati ng second segnents of the plurality of second
video franes that are simlar, each second segnent
conpri si ng nei ghboring second video franes; neans for
conparing the first segnents and the second segnents;
and neans for analyzing the pairs of first and second
segnments based on the conparison of the first segnents
and the second segnents to conpare the first and
second segnents to a threshold val ue.

means for comparing the first segments and the second segments; and

means for analyzing the pairs of first and second segments based on the comparison of
the first segments and the second segments to compare the first and second segments to a
threshold value.
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