VI DEO DETECTI ON SYSTEMAND METHODS CROSS- REFERENCE TO
RELATED PATENT APPLI CATI ONS [ 0001] This application

wohkaismesithe benefit of U S. Provisional ApplicpCT/on2088060164
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60/ 923,412 filed April 13 2007. The entire teachings
of the above applications are incorporated herein by
reference. FIELD OF THE | NVENTI ON [ 0002] The present
invention relates to a content-based retrieval system
Specifically, the present invention relates to a video
feature detection, identification, and classification
syst em t o VERRQ DETERC TIONSY S THENKANDNM KFHOD S

I NVENTI ON [ 0003] The availability of broadband

communi cation channels to end-user devices has enabl ed

content . CRASS hEPERER Tndkira BB YR TENE abr b AThis®
that is transmtted globally has boosted the need for

| Nbed)i IERS afARhESY cIHRAAMHE BBRKGt oPUY.IFd8ViSioASA pplication
organi ze their content and be able to detect

umm&mz@a fledbAdohbi 2007 e entinadeaghings af thgrabove applications are
Si.m | arI ﬂﬁ%?‘%{ ers and narket researchers want to

k ABWRTE a&’r%m “SPeific footage has been

broadcast. Content nonitoring, market trend anal ysis,

and copyright protecFIEDDOETHFENVENTEN! i cations in
the new world of digital nedia. [0004] Cont ent - based

retrieval. (CBR) systens e conmmonl d to access,
orlamzeTheamaseahmvg&tm TRTALAS 18, 81CBPICRE BRSBTSt eh &9 m

Ofs JEGAIN, ¢ r@sén? H{vgﬁt%ﬂ l%idtﬁqé a vid® fgéﬁfet(ﬁ:ltec@i@ﬁ ddentification,

repr esentdtions can be searched or otherw se queried
tmndetasslﬁcatmnmtcmets neniten vislep somtagf, t ar get set of
digital data representations. Matches can be

queri od digi tal deERaENE PRSI o ot ng
set of digital data representations. It is conmon for

t [Je603]di Thd Bhilstilie ofépsibaind &immﬁﬁlcﬁtﬁ)rbc&laﬁhdsm drideendevices
follows: digital text, digitalgraphics, (g%
i hagerabled Wnguifous madia cayegge avithimage, auewgwe yidge,gprgent. The

aqgcrgéﬁ?r?% A of HERiMEdih e&ﬁeﬁthﬁa{tqgransm{?%%b%F}hhas boosted the

ata representation class, general Ty sHares
atrteedl fortiste]ligent doatentimasagepent. i Enolvaierstmusttosgwimﬁhelr gontent and
ca

TGRS ERSINE NEAES AR ET R E A

I RRERRENER Wh@ thakifbt fesBAr@Bérs Manftoll@@WUANEen and where spec1ﬁc footage
has been broadcast. Content monitoring, market trend analysis, and copyright
protection are emerging applications in the new world of digital media.
[0004] Content-based retrieval (CBR) systems are commonly used to access,
organize, and analyze information stored in the form of digital data representations.
The digital data representations can be searched or otherwise queried to determine
matches to an existing, target set of digital data representations. Matches can be
determined by the degree of similarity between the queried digital data
representations and the existing set of digital data representations. It is common for

these digital data representations to be classified as follows: digital text, digital



set in a feature space of the given class.
Consequently, a query can be confined to matching a

wo e@sueH4set of the queried digital data repreBenNUSL0RN60164
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to a feature set of the existing set of digital data
representations, where both queried and existing
digital data representation features are in the sane

Rty SRAGEmaas ol B, dfhed VRl A ARG and
S efombinationetheeslf. val ues. This can be acconpli shed
usi ng f eat ta sets and fe?ture metrics th

re d at can
o008 ash digifal HrtageniEteBIaion §lasd s Sh?ﬁ?seatwﬁrl@é, or features,
r aﬁwufé} tb fts Bfsd. CRFLHSre TRARVESSusell SAIALAEGry HRA JLLi RS fefifes
conmonly determ ned by di stances neasured between
c epeafip bmal class, heditapresentatach digitakdatmreptesentatidreiatalans byfa feature

the queried and t et digital, data representations

1 5t e Pacepthd g en st aReueatis) s GUgtY o be Confined to
K-rHatBRAS b F8threfs80d fUh& qedRra &li @faf d§1Q FEFBdeYitatioh € & Eshnir® set of the
as K-di nensional, Nearest-Nel ghbor queries, or K-NN

quexisting setjaf@ligifal fafa rensesenigtions; gdierahath guentadand existing digital
styuctur S UC tre [ e i ntroduced

t o‘falyanrggli?g%{tﬁi?nq%%@?eg & .¥e fﬁﬁﬁ éagﬁé {%ﬁl ? ? ‘?‘P\éﬁ&pr oposed an
R-[0068} | MarRkKingfesthiey ahtonaticalh, gbnaralty feqliresthat fogtures first be

R+tree variant in 1987 by Sellis,. and a gyn m ¢ %
- tredused &g 7 sefof mHmen 0B vBliepe ERisgAn bEaOmP Shigding Teature data sets
?:aé? B&Hure &G ﬂlﬁ?éansbterdég& ﬁ?a&é?@ﬁ%b&cb%ﬁ%% orfel¥® more rules

ure space, in each o renentioned tree
strefenred tess feBiusd maasmseswdeatufompabutes arg cangmbaly detenmened by

SURSBREes ShenTL g e part b TS LU UL et
it nrh%feﬁécpﬁrﬁﬁ%fgeit anadl ddiLRprdsEMafidsFeatiRADhok. | Stch ATtAHRE Eheasures

eature spaces wth di nmension K greater than
appadicdinaensionabfeamneispace srelcommatindy rederecdrpas i-dimensional,

RN P P L 4SU8 by Fal out Sos and 1996

byjodéy) and teedi@aroy, hicRssed sireahnes SushacedlitiRA e METe
usi ng a fast apErOX|nat|on of the Karhunen-Loeve

Trintnedusedrio dowe queses: t1a 108hsPuttrasn prppassdBR-Hes Bulsxing

in oA . oo rud L oni i : .
| MREEH R DaL PR BY BER ek dpplith 1DEPBY SERE . imamic
i IR "fteat wiranSipa®e0 bl iBeckabm dF édnares were deffined iruthe leaf structure,
topol ogy, .allow ng netric Q@;es to be . defined to ipan

t artitios of the featuicspaesy ) hepforsmentioneddree structurcs.

i i [ : j t etsislsS Th

| iR B Bun 16 e AR e o R Bbraces el R aP s The
d-isegarsionmexisubapdcas sad p aclex ¢d KN guari¢sonpaddefctbe a

aforementioned tree structures nearly intractable in feature spaces with dimension K

greater than approximately 20 and with low distance measure variance.

[0008] Principle component analysis approaches, implemented in 1995 by Faloutsos
and 1996 by Ng and Sedighain, reduced feature space dimensions using a fast
approximation of the Karhunen-Loeve Transform. However, results consistently
showed a loss in accuracy in K-NN queries with significant reduction in feature space

dimension.



feature neasure for K-NN queries, but |ost queried
accuracy in the transformation fromrel ati onal

walatoab2Hes to tree-structure databases. [0010]PET/F820081060164
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set of relational database approaches were inpl enented
by Chiueh in 1994 and by G accia in 1997. The Chi ueh
vant age-point tree and C accia Mtree both partitioned

3at u : Igéuigﬁ:&laf ngt%a%és ]ﬁl fgatlfl gaaia;‘inluﬁﬁte 'ﬂfé t?éﬂé%ltljueﬁlre topology,

spaces, eac regul a
hwﬂem@mem sp&ento be dafinefl téyypearthe tree—etsucmme tedogyhedh no

quare TErmean o s Groexeraoln 1999 Viieh impletmented a metric

I @hade 03 méetak %P&%Qo aldtdiflcHEBBed WAFhgER e"tr"htn‘sféﬁ% t@i)roduce a
the tree and rel ati onal database structures do not

; efka?tuladn@su@gfer KfNNepeness belostoruetiod asearacy yn thetiransformation

u epdlicher Fadhern B B B Brea n Feature

S Hﬁ@ﬁ)] I 68 Yédond 8o firtlaforlBhthBise approadhek ke BhsiEMbnttd by Chiueh
feature subsgaces nested di sjoint feature subspaces,

ea@ﬁ9%m¢1@d iwpcipdn 9 Hefehigphhensage-poyntiticsaad @aﬂcyaM -tree

%marr{d&?n qgétwees u(?egl%glér 1v@@1 B%l%‘mﬁ{ %Rfsr udgfrer ge?cdllé Subspaces,
i rewd ¥efligd begatguler Ispbsphaes Cﬂﬂmdssofﬂiypd‘sphemesrﬁre searched in K-

hﬁ\ﬁ}?rspher es all ow for partial searches and increase
Aueriegctedrelng cPupPlexifuced search times. SUMMARY OF

ngﬂdf VRN PRl @ﬂngTﬂ@anf&ﬁ&ﬁBné@H%&u@ﬂné& bdidttdnal database

present in the-arty provi ding an
c (snhemtesbeaslaubmbemmoas' af thsyls'c end feiatlamlabdatdiascjana:tures do not take

CRREAER A T | i o T R s et digiel date

br-ogdeatitions.” OMsiely Sﬂfeléthﬁés QB b@ﬁéﬂlﬁSnedﬁh&"@at@ldsgweﬁgcurswely
for automatic and efficient sugerw sion of suc

d |1gptsmallm1demnalles91§mrt§em sp eeess pestesdcdigipint frgture subspaces,

T e e R

t egdinabeandtare oﬁﬂfddeflrle@fefa&ﬁéage in the video and in
the audi o domain in real time. [0014] In sone

ml mesrNEY querees iyl eing feniwre qUbsPAsSSCOBPTISING (difjiat Iyypsrspheres
118&&8{ ml%%%ch&saddqﬁé g %@He@é@:ﬁra@ E@tﬁ:gd search times.
| git

di'syoin ture space o nor e
representations. In the present invention, digi taI
data representati 0SEMMARY OF HYEIINVENHONne of the
followng: digital text, digital graphics, digital

ital,k audio, digjtal,video igital audi
G et B Pl Rrs bRt o by Vi an
I REheRt-YRed fottisaf sysBas Borl dgital G@ﬁ%ﬂre%t&@ﬁymlgﬁél footage such
feature data set
as films, clips, and advertisements against digital media broadcasts from virtually any
source, also allowing for automatic and efficient supervision of such digital content.
Systems and processes according to the present invention can be highly scalable and
use superior computer vision and signal processing technology for analyzing footage
in the video and in the audio domain in real time.

[0014] In some embodiments, the content-based retrieval includes one or more K-

NN queries implemented over a nested, disjoint feature space of one or more digital



extraction. Sequential feature data set extraction
conprises at |east: converting an encoded and

waeorpnessed digital data representation into apdEUSINE’060164
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and deconpressed digital data representati on, mapping
t he decoded and deconpressed digital data
represent ation onto a digital inage space,

. Or 0 r r
iR e'ta dr{(l,gfe?%ritgtlld?rlgg gllrjgteg)ges%nﬁﬁ{/en%on &g{tﬁe(ﬁg’agr%ﬁ%]g&ﬁtgotng rchm)e
dafasifiet as dbnoof thh éoltbvgng ahgltah&gre, (h@lm:l erdphiaa, digital images, digital
corr.espondj set .0 atu%e sets froma file in_.an

e)aud10; '@ltar \fja?%ldl%} su @ AR ¥idre-nf sAmbEationtherehy ¢ he

digbis) THRARUARRCRahR Ak &ial esudsradqRntial f%@t"ureorfata set
feature nmeasures and a set of threshol ds, and

r eptrattiang Sequéntiaheature data sctakiractioneympeisesodt 1éastitconeerting an

Pl 0Dt 0 b DPDURTER P g cosomor
f Qﬁ?tal a0 r&irescRtAdHCIBEPiRg the WecdtiRdAnd ﬂ%@on@;ﬁre@@@ﬂi gdtal data
ea

ure data sets fromthe di gital inmage space,
p rremrgsﬁnnagloo wateos digirldmage spase, sspaantially prasggiag @pet of feature data

Lotn ﬂl%tf a(:ftlr% n%e sg)qg%?gmg%%ﬁle st: atii Hafd sets from the

UCI ng on eat ure data

S Qli gtaﬂ irfage d@&ccdllogi dortesponidirey sspaffeatups mhrﬁromgt fileén axi existing
nore sets of tenporal frequency feature data sets_from

t Kbgitl grta arprpsw&ba@og pelematey medihg riwgtablﬁéags FPaRs e theglile baged on a
bi gr@frr n% Petdréa%ufé@taﬂd aeét%ff%gr 57(11-, tain | IBROEnSRAfSe of: a
co er eof . 1 ur

I natrons t the digital
[ nng'eseS@ﬁafteeturet dmh ﬁetsami beevodtgitahmageepan‘e a spat i al

&g@qeg)s nal E a Egatl al nul t.idi ansr ona d

o Todihgs &Pt T ORGP SPTBHAOE T, Gy agpducing one
My b e 92%‘ chﬁﬁ!al t%%?@dat@sd@?ﬂ@rﬁtt}#ém%ﬂaﬁ%agé BpRE %rgri'ucmg one or
space, col or space, a YCOrCb col or space, Yl Q

c ohae s@p aé gpatial freqnepey fﬁatusqaé@ie sets from tl,‘leldwltal:,paaw space,

t W@Q(ﬁlg?r{g C[ aC%]\OTE,P%a aﬂa Era)o?aﬁ g ag?]rg %%fa s %?‘gong g}rgb 1%?31 1r?19g°‘e space,

S pRdduingf @rlod heord 8ét8 o Rhfpotdl Gieghdiry degireaata slmgi:‘orﬁ eecdigital
conprises producing one or nore sets of spati

rmmgﬂ spac@mseilicingOneHs maTe S ohbitmar éqaﬁlrefiaté |§%F§ ifrgm the digital
g 5(5}’38‘9 rgplg Icgﬁﬁf{ﬁ%&#ﬁo%ucm | east one of: a nean, a

ing the one or nore sets
Of[Oﬁmt i Fairthtr, elipidipityl ifvagé spaee itedlficsiciesorieropmdréef: a spat1a1 one-

digital inmage space conprj ses, producing one o
ofimensinnalteR PR TRRCIEnioneh WAtk ALSTBRIAI e Rimgnsional
0 [ r

o Ty ok PR Porom tn Fggecpan oty space, an
t RGB eloospacerxY eCs calbr spanparalQ f:@lat spaee, d:aYbIVsce)ﬂcsr space, a 9-
fromthe di ace conpri ses uci.n
¢ S8l PRRcget 2-cllor FEo TGP e gpac; fs SoipIo R thereot.

[0018] Producing the one or more sets of spatial feature data sets from the digital

image space comprises producing one or more sets of spatial moments. Producing the
one or more sets of spatial moments comprises producing at least one of: a mean, a
variance, and a skew. Producing the one or more sets of spatial frequency feature

data sets from the digital image space comprises producing one or more of: a one-



wherei n an event conprises one of: an inmage, an inmage
change, an inmage rate of change, an inage trigger, an

w0 pga28mssage, and conbi nati ons thereof. ProdeCT/ngon$ies0164
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one or nore sets of tenpora frequency feature data

sets fromthe digital inmage space conprises producing
one of: a one-dinensional z-transform a
Mi&gﬁiﬁﬁﬁ?ﬁ@g&i%ﬂ?&%ﬂﬁF Ay Jn%%im@nsional wavelet transform,
t wo- di nensi ona , a tenporal’ wavel et trans?ornl an

c anddiamanliidinsensioanlewdveldt @@2Gpmr oduci ng t he one or nore

S f bitmap feature data sets from.the digital ..
TR et B 6T piogRR T CPiial T Gaif 37 gt diital
S8nabé QRO REMPFseiPrSIuRing et dBita §TRURXSPBEF Bne 6 time and event,
transl ated bitmap i mage space, a rotated bitmp i mage

s peteegin an cverit cethphipesroag of remgmagp and mage change.cquinnage rasel of

T TN e e
SRRE 6ne drm&r@QeRof FaMiOraANRRM bBTesture daby seid figm the digital image

partitions in the digital 1 nmage space conprises L .
prspGediompriges produciag pReef: pane-dimeiiangl Ztrapyfeiny|a multidimensional

Cwoe di o . _ . U
s R S
eaombifatihethkrdf. edges of the spatial two-di nensiona
image, and a fifth section conprises.a rectangle in ..
¢ #0020} Fspdaging th 088 SE AT SeRRIc FRARSICEHER CAHhERgL o fhe digitl
< . _ L of . . . .
%ﬁgegggagg EORPists Pﬁgﬁgmg dag%@%g; feXBrS@fid 5@ HOnE NIV ribre of a

circ t or nea the spati al

t \bitthapeme go symice,i ateays]atesiidtnaapf infagh sparet 4 mtatedbitmas agage space, a

circle.at or. near the center of e spati al
P RES AR UGS AP L OB AR SERES: space
C QU1 S epheMi@Ydpiinage g%é‘ee AB/Bribdd Pré¥i@ing tpafition¥iLiheidigifl image
full resolution of 128 x 1238 pi xel s can be changed to
prspaded dn poe ommpreseshbadimentsfprovidingfpartgipng irsthe digitak inggge space
pi xel s, and .addi tional .sui le.resol.ution :
biep g LAl BPh bhBGT il £ SR P EishBry dpege space
birh 6&Re eABEGInFRES bW fROIURBEEIINS Gompsiss trafezaidp boideriag each of
associated with one or npre of: a change i.n the .
diteg foar edgragé theaatéal tyouimprpionahmpags, pkafifih sertionghmpases 2
Chan@d i b SeRE df'thd iaﬂ%-&iﬁfwﬁgﬁél %x?lg% 1| !st‘Hg enfBddfments,
space tonprises requantizing the set of anplitudes
adonrafitingfiveseaticinsmprisa edclds &ff arsieantha ledgesiof hm §patd3ivo-

S

Conparing, a feature g ta sets froma.set of queried

GRS TRREE. 76 4018 FCSOPSREPHEF LIt & Q12E Lo enter of the

f fsgma@t\%@-tiirﬁénsfdrﬂaﬁins’dggi tal images conprises generating

a Set distance netrics between corresponding feature

d 400223 et Thel batmsptimagekseace comprisastprofiding a change in resolution,
wherein a full resolution of 128 x 128 pixels can be changed to provide for a
resolution of one of: 64 x 64, 32 x 32 pixels, and additional suitable resolutions. The
bitmap image space comprises providing a requantized bitmap image space by
requantizing a set of amplitudes associated with one or more of: a change in the
digital image space, a change in the resolution, and a change in the partition. The
requantized digital image space comprises requantizing the set of amplitudes

according to a constrained diffusion algorithm.



di stance netrics is generated by a set of error
functions. Matching the set of queried digital inages

wo oooshesiget of file digital inmages conprises groOL/PB29g8/060164
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the set of file digital inmages having a correspondi ng
set of distance netrics less than a set of thresholds.
[0024] In sone enbodi nents, an apparatus adapted for

pr [ j | j

PP AT RAGH AAPHONCES Br RAAR A mages o8

a thuespoadirxgi fgzittlml daita’r:{eg &osed seh nﬁﬁfeahglﬂdamagﬁs carn‘prussst generatmg a
S nd a  means

5 S5t Senca eHcBhy B reoTiag Befrg AR SPekius duier the setof
S efistar @ méiri BFis “g@hé’i&e& 8 aQbt &fl dr@r RirfthibAd. MEARHURIRS Sot of queried
Sequential searching conprises matching the plurality
ofdlg@éurua&es dathe ssbofsfile dm@hlm&ges h@mqums igeehpitiathe a¢t of file digital

o Res Vi e By ST B Bato iR ook flan rsp Bty Rotas.

THOOM PaAhabme efbotififdntd, A apptesu admpadisiot prodaciipaided detection
one or nore subfranes of %Saguerled digital image in

t H@cla@rérai TReANgifef exataciingyplugality phicaige %ﬁts $Rs@OR & & togt queried
I [ t

%%ﬁ 1rHPé ese?‘%'l?f f;o?lgg&l ) alf?g{ §e| ?rfa ﬁlg%%ﬁjl 1rh Se%s agll‘d anﬁeans for
orsd@.readalﬂ)y mkchmgnha |p11RﬂByco<ﬁ featurs pataeseta rfer a:matchmg@t of file
V\/nere t he set ordered pi.xels and the {

tal iRage SoH IR aNEtiah S aERtE OFPRIISES F‘éFChf%éB%P upplity,af feature

qtﬂﬁf | Rk ShfhdPlo th@ﬁﬁ&wﬁ% @an%ﬁéé debgnd do aesthQitffaﬂﬂf smaller set of
i mage I n the matching set” of digital inmage sets.
[ 30B®}s dfltke fippp setaif dide digitelieage sets.udes a means for

PR el Tt o5 TR £ s e Qoo

r %ﬁsﬁ&méhgofta’kﬁ;eﬁ%@ dRiMRNn e el tHeQuRAEd 8i@htal 1ﬂ1al'g8 détct@ 0f§16r more
nore matching error functions of one or

s shisof enepr mpre sibframes of ¢ Blecigipal impge m[tb@;zm}chme%et of file digital
r?xg.r a%e#é N l’écr:tto ordérg%%gﬁ% ?1(1: @50&{)1?%)@9? I%C&Hnggreﬂ where the

unct
| %Stsoﬂcfﬂwe@pﬁcersra@& mlﬁmHGBg:oIIE&tsphnenﬁe s@hmoh tb theaglerbdidigital

In the event that no detection i de,. t he appar at us
i nEpgeiadhegaeriedrdigital impggset apfl iorfﬁ gﬁéf 1gital ipage glé[‘% mgfching set
o%@ﬁﬁgdlggglqnﬁg?%@nes of the file digital image in the

set ile digital inmge sets, one of: (1)
01j@026] riteaappearatis fbfthariedydeandnéad}y fer tremslating, rcsflzmg,emdr

f 2 .
N O8] B TR L e A i
C %W%leﬁﬁ’dheﬁ RbmPaSdnf th €k 8hé & mbreadsichidg leh8r FRLESSE one or
set of file digital inage sets.

more subsets of the set of ordered pixels.

[0027] The apparatus further includes a means for detecting a match if the one or
more matching error functions is less than a corresponding matching set of thresholds.
In the event that no detection is made, the apparatus includes means for adding, to the
one or more sets of one or more subframes of the file digital image in the matching set
of file digital image sets, one of: (1) one or more new subframes, and (2) a new set of

one or more subframes.



[0029] In sone preferred enbodi nents, a video
detection nethod includes extracting a first feature

WwWol2108/138483 common to a queried digital inmage sePCHON2008060164
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each of a first set of filerdigital inmge sets,

measuring a first set of one or nore error functions
between the first feature data set for the queried

difghsdl A - g ; ¥t
A3, TEARacRLs @RHr pis e Aot Hefedt Rl ERbrenintoned
g éhitevisd campaziser fyrdclsBle digitdl imhegedindh¢ matchmeget ofdfils digital image
The, second set consists of each of the first set of

fi5PE di gital inmage sets having a corresponding first
sqbozy] ORQoRle prEtERe®EMBSdifeRE! 4 P1aSo H&B&idnNBBhAd includes
corresponding first set of thresholds. The

afestractngtd st tbaredaia sefreonmancioaauetied digitel image pefland for each

i e g oCes R Pl iR sC AR S ru RSP Gty iy error

S qURcthe betweesl tRnedicaRPd data $d €orthél gRerft@tdRgitd] dageehast the
further includes conpari ng_ one or_nore subfranmes of a
B

qufst feetuen dyita st forrpagfeof the i sefuffile digitplimage setfengd esaerating a
I%g@(ﬂl% 8l of ML Qi %ﬁz ﬁréég‘?asgﬂe TRE sCRLE s%ﬁ%igﬂ?? S?{hacf}' tlflé hl%t set of

t
dirgital 1 mage i tching set o
I rfigdigital snage€aap having aicerrpgrohdmgdastisgt af anetor aforeemler fadctions

pi xels in an RGB.colLor spacge, ere the set of ordered

pil S8 thanghepriaiRoneing ot ¥ 02@5@@%@5?%8 i ﬂn?rawpﬁisteps can be

g lfggéaﬁéa 1fhti0h Akl felRALIdtNsd: AEs TRk acted, PehdhtingRAfitchRlg set of
and to the file digital inage in the matching set of

f iflledigitgl imgeisetage sets. [0031] In sone preferred

e i ment t he. ong o bf f th ied.
TP e 2P Bl BB R BB T ot
r %GH?aﬁhgsﬁe $19bRAUBRaMBE 0 qUBPIe@ diFMal 4@ i fHeQueried digital
functions of one or nore subsets of the set of ordere

piimegeset fOoEr meresetyef ppepemnpresubifpngs senfile digitaldmage in the
i t.ec [ -n chi r

T LA DR RS S AN BB o g
t hiesdial R GBfcolvr spavecWhérs tikede 6f @deret péxels airithe RGB color

det ecti on net hod adds to the one or nore sets of one

0SP#RSIAEE SYUBMPR e thepueriphdigitpldmags in the qPFF%\“é’e‘ilglr‘PItIWége set and to
i Set £ i 6l i . of : (1)

ok Hsa el Dfepd Al AR ittt ()

Mpo a3 13 ulih seue prefdined afibodiments) thaede st mpse subframeect the queried

tching subfranmes.is repeated for each file digital
| QB! iog e HARPRAGIreg e Tepze<l apl g aiaptiqerhipyEeuce one or more
SelatcHiRPS3dr fufctRARD T BREELMbRAUBIROSH 1B 8étDf ot difed ﬂ)ikél%.

feature data set is extracted by a first function o
t 1032 mdnsowa areferred ¢nbodimentapmmatch i detect@Of drROongu grore

Ol el“%%ﬁérl {flafind id Bt iR g BoS&lhondifle BAIGiRE &t 8F rfnods. 1f
no match is detected, the video detection method adds to the one or more sets of one
or more subframes of the file digital image in the matching set of file digital image
sets, one of: (1) one or more new subframes, and (2) a new set of one or more
subframes. The aforementioned steps to detect matching subframes is repeated for

each file digital image in the matching set of file digital image sets.



conprises: tenporally segnenting the queried digital
i mge set into a set of segnented queried digital

w0 pga28ubset s according to a di stance measur ePOf/UB1068/060164
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set of two-dinensional statdstical nonments between
consecutive queried digital inmages in the queried
digital i mge set, and averaging the set of

;‘L’Fg mslgl '8?1% rei%ﬁ@& bxﬁt}b ﬁlengo{lﬁgggﬁ fgﬁﬁre%ﬁ:{"se?%%%t@&jby a

| mage su I'n some preferred
e rﬁmtdﬁunetmmqf twoabmensignal statistthabmdimiehtsrie n IMIGORHepace of the

ST R
Prebiprised i@l Rghentih P heibriaf dltgi’tﬁ’l ifaB® E‘@t'lﬁ’tﬁ%' set of

statistical nonents conpri ses at | east one of a nean,
a segmertnd guerinddligital image JubodSaccprdingtpea @s@ﬂ@r meagure of the set of

odj.nent.s econd fea data set ..
o TORCUERY Sl DR TA e Rln e sRaRShy s p el B B inRes in
MIRE Gl ed i @ taCish448% e6 PAE @v@hgih P theides 1 thd-d@hiiahal istaigtical
set. In sone preferred enbodlnents t he second

f unRmeh farsagh segented gystied figitaldmEnETsEt- t he queri ed
[gbi%ljl n(BRE p?@f% c?tﬂgb@dlﬁl% tsolfnef’s'ﬁﬁ gﬁc%eg Wfdr&ftin Lﬁthe

I mage s S accor to a stance neas
ofavbﬂagx@eﬁltloﬁ cornexgonding ke;nﬁhms lfaitelash pfthe fmlrsemfsﬁle digital image

bet ween conse utive ried .
qUPEtS; dRISQINgPEe ‘Pm?drf‘é‘i}}g’%%?ms & %I ﬁﬁm ga %PSPH ?tHBC%lﬂéomems
S%rn@n st 18D BRI fORBeas  Aldrihé ahd Fo@nt s for each

seg ted queried digital |1 nmage subset. [0036] In sone
pr{8035]r dd semqumm smbodissnts] nsecondifeatuse date sehis Extrasted by a

g g E?Péﬁtrﬂgg?rtal ‘?"gx lrggr&l,orgr Stﬁﬂélclta‘ r?lép%&té{me %md(:)lgg space of the

d i@bﬁ@d diigAdthagetét: Ih Borf®pRfAf Al e@iiodn &) akk $8RBAG funttién
of two-di nensional statistical noments conprises

atcompaises t@mpomlly segmenting the quaried wigital Epepesctiniy set of segmented

PN TR T e N

waakidioral @tﬁﬁitﬂﬁfﬁn@ﬁﬁﬁﬁ‘sIb@tv@&%h&oniecﬁl\%ﬂ?@d dipitakbimafhein the

set of two-di nensional mavelet transforn1 oefflclents

camened fighal 1mage setornd temeeRlyiinderug the et obhrRginagnstanal

Caficdl AR P dadtBeBmBARY (G %ﬁafgé Lfpgke the
PHBensi onal wavel 6t tran orn1 I n sone

pr[ed):i(ﬂr dd semb@defmeeﬂ embmhmpaus; mgasuheg semposfeseooerl eidg the

pi xel s defi ne e file digital e in the

EROTA PGB B St o GO e Riep R AR th rt set
oroq} ¢l tg'Rhl)i?r{a e SQEPIH &% RBRMeH eﬁiBB&’mﬁ.%fss tHefset 6¥ two-dimensional
hori zon set, a vertical offset, a hori zont al

s stptistical remugnks coamptises stdeast ond o egraant a Va;rwglph and a skew.
[0037] In some preferred embodiments, a third feature data set is extracted as a set
of two-dimensional wavelet transform coefficients in a COLORY space. The set of
two-dimensional wavelet transform coefficients can be Haar transform coefficients.
The COLORSY space cab be transformed to a grey scale to facilitate the two-
dimensional; wavelet transform.
[0038] In some preferred embodiments, comparing the set of ordered pixels is

defined by the file digital image in the matching set of file digital image sets, and the



[0039] In sone preferred enbodi nents, translating,
resizing, requantizing, and repeating to reduce the

woer@soesiadre mat ching error functions conpri SEBCDNR2008/060164
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nore feedback |oops. In sone preferred enbodi nents,
transl ating, resizing, requantizing, and repeating to
reduce the one or nore matching error functions

CQEPSH GH8Sred Pi@AABNHREE St it sty BRI R3iz8hkal M‘%& Ia0rtical
In sone preferred enbodi nents, detecting a match

f ffshien honnmta@egmdmtlacgth,rv@da maahsegmmhbngﬂne or nore

S f the s ere s i s .conti
3@5@ sopeprerbeCrietEisnt R de FrfRuBimiRingand
}S‘é&tlh§ t61RI1864 E oné BEMYtBRCHIRE RSt AmcHB WhpRESor® or more
subset of the one or nore subfranes of the queried

dufg¢dback loengeln sooBarpferrad smhedipieatse frprslptiagpisaizingnteguantizing,
|
gﬁ ?%p%raﬁgé/%/o dl% &:Ftlhg gr.qe hIlélH%i aé%ﬁgggﬁ?{l%ﬁnqht?&ls cﬁm&:ﬂges an edge

C @etectiSe andsupPessign dunctideon sompoprefengd tehfbodin@tﬁms tieteetlng a
set of file digital imges, gﬁ rating a set of vg%
the set of

délﬂ?éeh fusthersRmaPHes Aeerfssematsh if the ene PymEE] subitye
?Jr?d bf&glsqsg igBbuy/i deo anal ysis data fromthe set

ital rmages, generating a set of netadata
f r[00|40:] h dnsemeqnfrefénrbcberdbqhmhts; imgthe svenyem aratchi in getactsd;tthe video

of . manual an o t|o at 3 based on the.set file
GBI TR 06 s PR G B D Pt Rt et
dafn@gd.rom t he af or ement i oned generated data to archive

t he V|deo [0042] A partially conpleted video nethod
orf0@4H]i |Ig sdingipr rredmrgbochm:ltSyzi vidge agbivingsmetdipg js used to

| ar ger nce hapn. VI L

e 0l Ve B (s PR PN b rompres

t @néddiRg & YidRoNgngortind e Hdeblt@h sétroEde dtgftﬁlaﬁ‘talgvg lggnerating a set
inserting a data tree pruning step. A partial

le@@atwtl@ééatmonb@eéﬁ of fle figita lgiagaﬁ, gpm@tén& gt of video
y 'ag!alg' 15‘3 {l%% El?ebéeyo ﬁ{al Hha;‘éeg rgr‘?gé a{19§g sé& of metadata from the

OUS Yy neasur ed i rect he
v Isdleccf file digital mgg@na’amg 4 @etsif maaualfaanbﬂatlm datg Ibhsdd on the set

wa under, test, allow npg the rie i.tal

Dbt Ugitalimaacs 5 ECRRIDEARS! g&s&% Fvngés%o@a he
f'a'f&gmgh@a&ea ehé’f?t% dhﬁ& thARIRIED VRGeSt of file
digital 1 nages Prematurely aborting a search

t 40042)| ok pawiafly evmplscsddvawnetdioo‘l lohe fdc gngutal 1maga@@at wields
e under tes ong

memonFenly Heeel ety Wi PioR e T CORERE R E! Mhage can direct

?ﬁl&ée:giﬁgclg glélﬁgﬂ{n?\?gﬁlgfﬁsw dkip t6 8 ASHH f16 AR¥Hal Mage, effectively inserting
a data tree pruning step. A partially completed video method on a file digital image
that yields demonstrably smaller distances than a previously measured file digital
image can direct the video detection apparatus to store the file digital image under
test, allowing the queried digital data representation to replace the previously
measured filed digital image in the matching set of file digital images.
[0043] Prematurely aborting a search to replace a previously tested file digital

image with the file digital image under test comprises one or more of: a deconvolution



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0044] The f oregoi ng
and ot her objects, features and advantages of the

w0 poosnediah Wil | be apparent fromthe foll owi ngP@DUE2008/060164
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particul ar description of peeferred enbodi nents of the
invention, as illustrated in the acconpanyi ng draw ngs
in which Iike reference characters refer to the sane

P&t Sef SHANDR e H?a?ch‘?ﬁgf & H—Bden%"éﬁeas-E@n&hta&f tHERhSlifng

not necessarily to scale, enphasis iInstead belng
pllesdsd upon illustrating the principles of the
invention. [0045] FIG 1 shows a functional bl ock

ohaaran Sl an srmlgbicitoshaogel i dgpga ori o

present invention. [0046] FIG 2 shows a bl ock diagram

of{0@4a4] e XEirefosagpingLintioticdn abjeels, featliess an® atvantigey of thetievention
i n accordance with an enbodi ment of the prese

i il heiagparenioipem thetodowing igore partigyias desqniption ngﬁeﬁfgred
g%ﬂﬁ)rogﬁhéms Of th@ ifleftid r£ as ‘l’lhﬁﬁ'QteH ?I{‘ﬂﬁra%dn%anzﬁlg drawings in which

accordance with an enBodi ment rese
i ﬂi\ke mé¢fernce FlD#Bdrs FfS: toshs kamwspatssthnoeghvm Hmtdiﬂfreahviews The
user Jinterface to

e | ar %‘_ g@?ﬁ%g%& @ rﬂcaan %@&s d%%ag%mﬂ tléﬁ?% upon 1 eﬁustratmg

eqp@ﬁﬁmgsgfthgmegﬁment invention. [0049] FIG 5
shows a screen shot of an exempl ary detailed clip

cd0fAdli JUG. prshewsie funstioral logkidiagiam of en exmxéalfyaa@ltltqhaanel

h id
bR bR BB B R Raf R BRG5 mvension
FI[6d46% FOWS sBowy s bRIk ldlagedm of ageampdiry afulechamieivideo

digital video imge detection and matchi ng systemin
a@@Qﬂi@gﬁg SYSIFTR A ASFOEIABERI VB @R C@’betiﬁ]ée% pEtheprésent invention.

O;W(ﬁﬁt] HG, PQst?MaélF(beIluZtra?t néra gﬁbleyhgktgﬁthgﬂq ﬁxgée?ﬁpmt in

an-exenplary a vi deo tec on an
Syséordarics vaticar dabuiiEmenttdf tixnpresdnodivertiin. of t he present
invention FI G shows a flow chart for.an

052
XS arF;Gv%a%w%éﬁvée«m EpF BremAlay gpBicaLys Nt to a
a%ﬁmﬁmmeﬁh&%ﬂg eeih, ih rd&&ﬂ&drfé@ withOR 3 bdatrent Shthe

shows an exemplary traversed set of K-NN nested,
dips¢sentritvéngiaphur e subspaces in accordance with an

e [ f. the Rr esent vent e} El G
ORI 2 &gy PP o o kSRR Biacgpiparison
dipsdRdéd by £3laphiRalSissPasfase W 4 Mudi-cidneleyiddd oflitetigdystem, in
I mage representation subframe in accordance
accordance with an embodiment of the present invention.
[0050] FIG. 6 shows a system block diagram of an exemplary digital video image
detection and matching system in accordance with an embodiment of the present
invention.
[0051] FIG. 7 shows a system block diagram of an exemplary audio video detection
and matching system in accordance with an embodiment of the present invention.
[0052] FIG. 8 shows a flow chart for an exemplary video detection process in
accordance with an embodiment of the present invention.

[0053] FIG. 9A shows an exemplary traversed set of K-NN nested, disjoint feature

subspaces in accordance with an embodiment of the present invention.



wi th an enbodi ment of the present invention. [0055]
FIG 10 shows an exanple of a detectable change in a

waole@stizd143 mage representati on subframe i n accoPUEOSM08/060164
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with an enbodi nent of the ptesent invention. DETAILED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [ 0056] It

shoul d be appreciated that the particul ar

| TDOSATE K&, 9Bsho &6 anexanplatasdetsee detFKENIN féseed, disjoint feature
exanpl es of the present .I1nvention and are not intended

t subtmgeesWidlea change ip pdigiabimagsrenraenation sphiramg wraceerdance
i, . - 3l ques are suitable for
a%ﬁp%la%%%%gﬁ%ﬁ&%}gfweg%n é?@%ﬁﬁé}rg robotics vision,

urj6esf)e FIh0 chess arnexaaiple of hdetecsabie clranga jpph digithl iorege

[0057] Video detection systens and processes. accordi.ng ..
L GCRTARETIAHO8 SHPTTHY S BRo 860" (s JR BRBO QB LA Pregent invention.
digital footage such as filns, clips, and

adver t iDFEIFRNED BESORIPTIONICRTH FEH BFERIORD GMBODIMENTS
virtually any source. This enables automatic and

efficient supervision of digital content. The video

dd0easli dhskapdd bermppsedigtehihipt Seargisutar anplemsatationpEongrand
C%Fc%b%ﬁ hg#e’f’ﬂ W e§£]rg 1%% f']{%le. df!sgﬁ’t‘%ﬁ§ Iﬁ]l%rltd.ﬁ& BRI P Merd R to

anal yzing rootage 1h the ViEdeo an I the audi 0 domai n

i Dtheeaisetliniiethe[s0O53f this piesent avehtiGieint anlytvedyt Huether, eectechniques

content into the video detecgtion system and noninate ..
o 7 BHIaRi5 TEr ARRICAQIS R IXECOTFEFICHE, IRHONEY UNOR TGRS pehicles

t%lr?ﬁ{ﬂ'/ﬁi'hgpsiﬁﬁ%g 1Rafidnsdi Qi tal video streans for

noni tori ng. ystem then generates detail ed _
st{a@37t i CideaBetatticapgystama noeé prazksseh ecooaling tortbe poasentannention are

within the nonitaored i a squrces. A.copy of the :
DB et D g ! PRt Ul FomTiso RS, P FOToScments against
P %ﬂ@ Riedia H18adcasls AoALYiRGAIPIY HuFtRS MhNechabRs @MBMALE and

wi thout supervision around-the-clock. Mnimzing the

r effidiend uperwisiom offdigiteh cententn {The videpidstectiomsystem jsdughly scalable

virtually any source to be ni.t or ' .

e 32} Wrrlny SR oo el SRSl sBephlofy for anslyzine
dgbSeEd @he yides Ghd indtht @udib idemaiingeil tives ed

identification technol o%y is highly accurate, Wile

hURs8] odsers eansnseahtheir Fetergace epnfent o he \ddeaflelectiopgystem, and
d%gﬂfulnage {)He moieq%cﬁg ?o&r@é%tsu@ﬁ E &*”fife{éni:ﬂ}oﬁdéagt ﬂeﬁe@&ﬁdnf éframels
vi deo detection systemi1s capa 1@ of det ectl ng content

Wiot Higitapvidee streatrosifoamipnivbrimgy €Fhed§stemthers gelmestesdrtailed statistics

require prior ipspection or nmani.Qul ation of fhe..
B Rias Bt oo S B BieogRbod Bt sourees. A
ebsy 8ithe rbpéa%&@%&%efig peaihlswonlceﬁmioﬁW&sa THeSBédo

;
and can therefore efficiently nonitor a nearl

urdefentiorets desighed toafperitawithdw swperiision armmsﬂatlhe—c%/ock. Minimizing
the required amount of manual intervention, this allows virtually any source to be
monitored in a very cost-effective way.
[0059] Moreover, the video detection system’s automatic content-based
identification technology is highly accurate. While human observers may err due to
fatigue, or miss small details in the footage that are difficult to identify, video
detection system is capable of detecting content with a proven accuracy of over 99%.

This does not require prior inspection or manipulation of the footage to be monitored.



interaction. [0060] The video detection system
conputes digital signatures - called fingerprints -

wo casiiedig3 r ef erence content. These descri be spPCT/UB1008/060164
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audi ovi sual aspects of theigontent, such as col or

di stribution, shapes, patterns, and the frequency
spectrumin the audi o stream Each piece of video has

a THal sgstemf dxfg et itid relevhdhfonBatd@sireml thy vide€ Stfgaaclata itself and can
digital representation of its unique audiqvisual .

c Hbgrare eifisiently mqnitos a pearhycunlimitrdmpumber of ¢ffanpe]s without manual
r%t%fa H&? content are stored in a reference database

along wth all relevant nmeta-information. In a typical
sqe060]i olhd Héeovddenioagysteraomputes digital signaroresrealled fingerprints
buf fered by video det e,@tli oa si.gnal afcqui Siti op units;

f iTGRP ARG I eRGesontent s Ehess descule specifisaudipnisg! Hppsts Abthe

a . .
GapalonE UL disebicR, MaBARRALRY Bl B (RS, RA%N in the
d endiotstreams \Feick piscanfivideobesswiquskngerran thatid basiogtlngeompact

fig rint c ari.son enqgine.that, reliably identifies
G Bl Pen@aOB B 5 S e R B SRR he v deo
dabes1gt rERMiddeairintSot8e FferdRed éodtef areAtorB@ir a f¥fferbhe® database
fingerprinting process, the systemclusters sim|lar

f rabongsvithall redevant mgtarinfarmetion elngg iyical gognagio, the video sources to
il : ' . Thi ts i Y [ _
' pelt S(%r{l a%eeddarle %]Llff%ﬂh%él bs/liw eelél dSeF1 nglg %gﬁ?ltaggllglg‘glgfl I%gl%)’ "figerprints

se‘?ge Nentation o

cahai eftke sUuiréss ar€ alttaetbd iffding and eneanipasddad thedfirezerprints in the
representative frane - a key frame - is selected that

c dpferrace dgabasg as ustrated 2‘&’51%&- in a storyboard. The

£ o1y art < i .

¢ 08 PV R Betidtfeyhibt tha P Riceik SR RGP Atihdefbrin
vicdmpadstnemiginerthatyreli ahiy identifi gr ayessasengs of theaskeranice eontent in

RSEDRE s e ISP 1 MRER 1 BLSICE B0 e
beh g sPRNEILAERSim I A0EHhesMhAtcBurl WighilRI0zH ?ﬂﬁirﬁft? @€fRistrated in

the video detection system anal yzes the footage to |
i dd6t 2f Yhivgegudtaén thfe temperakssgmer@tipn ofithearigdegrintgfsmall, visually

i nterest occurs, faor exanpl when ref eren ont

| SofERondineag i, B, Gron Il DRGGRT Ry frame -
aliogectéd Matddah e used for RisublizatioM il @ Storybdafll CheC@@fprints of the
the anal ysis engine is able to identify the region i

al ! . n.
whndividuplefrargscare perabingd tctorm;the KidgoAngdptntdfos thegatiEsclip. The
oL iG Ly $1d89 £i5ib&Pfints QO Rethtify if and
oy e FRB bt MO OLERE: B BRES S1aB0 AL EPAnks RNty ifan
4Qviracefeclinog coraerthe ppteterdof appeanin @r dfitheratieastsdnisrbeing
FIG 3 consists of at |east four main subsystens: (i)

a monitored.
[0063] Within the matching process, the video detection system analyzes the
footage to identify Regions of Interest (ROI). A region of interest occurs, for
example, when reference content is not shown full-screen, but as a downsized version
along with other content in a video. In such cases, the analysis engine is able to
identify the region in which the reference content is shown, and disregards other

content in subsequent processing steps.



signal, or nedia acquisition subsystem42, (ii) a
content anal ysis subsystem 44, (iii) a data storage

wQaipsysgi1eIn 46; and (iv) a managenent subsyst enP@BUSZ0h&060164
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medi a acqui sition subsystems42 acquires one or nore
video signals 50 and for each signal, records it as
data chunks on a nunber of signal buffer units 52.

Depee]i ngyystim DRErvisie AasRemplagy Widéd @étecktfdintsijst&% 4UBd¢cording to the
perform fing erPrlnt extraction as well, as described

| Prefspiingention) illndragadin FiH 3 consistyef ajdessifour matn subpistens: (i) a
Cas? lA{ 'op gne‘fﬁ:aeeﬂ,a{l ﬁlolnréug\@tsfe %31 i\V&Eantét %H&l?éls fubsxstem 44, (iii) a

erprints are transm r-a comun
n&iitmragwmbsyﬁemm amd (ev)reemana‘gemmnaswsgtmus cah¢ mediag
site to a centralized content anal ysi s SI e H% Vi deo.
dSCRIFIIGR SUBAYBIEM HOPCIRECT NS QE4RAE v Sfend for each signal,

' %ﬁga@ﬁ sgd%kﬂuﬁéloﬁ rgﬂndb%tk eﬁlaglﬁ%q%ﬁﬁﬁltm sm!puﬁalﬁg%n the use

ng as & record accessli bl e through
netase) the dfen @oits Shmajy @eﬁ@]m Thgerpnﬂg.empcmqn asfvogll, ead¢scr1bed in

data chu can st o ed i.n.a nedi ositor

e gadheian R 2RbE R i anepuBenhant pirbuR i which the
eRRAFERFHCE ﬁn%é}ﬁm‘i’t@%ﬁk tPASMAERA SRPE ¥ehfftnitatibitGhetH s, such as the
one ‘or nore of a systemrepository 56 and a ref erence

r dp@me@ drom a@istans @am@nmteetoafcenh@meé seBieRianalysissge. The video

LAl
ot potelo A T pRbENE BT HP YR LTEL AR Sl
h aicghetkisilsn dblut6ss, a® Ring adthestesragbdan is Rcessibieithrough aagswork
menory ( RAM storage drives, and conbi nations thereof.

Ch@nﬁﬁﬁoﬁnre of the repositories 56, 58, 60 can
St o rd“ﬂ o The g?ﬁﬁgg'g'&‘ fORAaH BA gflurﬁ(y S sﬁ&e(ﬁ B4 Inkdidt&pository 58

of 'stored content. In sone
erpoaitimafiths dath berapesubsystefh 40 plncotre altfodénens, the data storage

dépéq%gégld%éel : |e$ g@%?rdrgé%b ‘?éggss %gﬁl;r(gltt h(erOéJ I A feference
. e?#d%ﬁ&f Vi 605Dnebie dre ogﬂﬁt}eﬁosﬁbfﬁése% 38! GPSSRe Bsth StoRdzed

ral “repository for all metadata generated during
opebssieond6 camlnqlddﬂ gngoemversdpeny hardedisk duivest Mworkafmessed hard-

i nfor. sone enbodi
e et 1Eeapge S nERRY (RERD borteiivgs. and
Stehdufatiohs thefosy Ohe BichlortcTthd@pbdidriks 8@658960) aarsl,nclude a
along with their correspondi ng key frames.

q Watabase menagewanicl siemetofrabiateseragoandissen ol é@rf‘éir @atent. In
h tequn%oﬁ; n(;t‘éj tﬁ%%gfeffﬁfied ﬂ@goﬁss difi‘ferc'é?lt §g?{;§%§ﬂl g%%tlbgréﬂ database

|a repOSI I'a reposit
l Iﬁpi;teﬂﬁe Eﬁreﬁlg}uﬁsl Mabﬁ@@a@:l‘esmy& Rﬁh@s ©radlenamd MiabsafalQheServer.

G 3R SRS 2P El SRTOPLR Al tacaia benerated during
a

S %B@QHB&%&H&mg processing, configuration, and status information.
[0066] In some embodiments, the media repository 58 is serves as the main payload
data storage of the system 40 storing the fingerprints, along with their corresponding
key frames. A low quality version of the processed footage associated with the stored
fingerprints is also stored in the media repository 58. The media repository 58 can be
implemented using one or more RAID systems that can be accessed as a networked

file system.



processing by a controller 62 of the managenent
subsystem 48. The controller 62 is primarily

wo egpoesidbl e for | oad bal anci ng and di stri but i PeT/082008/060164
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jobs to the individual nodas in a content analysis

cluster 54 of the content analysis subsystem44. In at

| east sonme enbodi nents, the managenent subsystem 48

al[6067] ncﬂidéﬂ%?t}ﬁrﬂa%’&{lﬁk%ﬁﬁ BEUDMY 4 drdlyRis thekitHhtN8kcheduled for
referred to generally as a front-end 64. The

opeocessing by icantsellea 68 of thermanagpment subsysisen 48 elibg epntroller 62 is
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Depgneélitma. on the specific use case, several corrponents

can be run on the sane hardware. Alternatively or
[0069] After processing several such data chunks 70, the detection results for these

—

chunks are stored in the system database 56 (FIG. 2). Beneficially, the numbers and
capacities of signal buffer units 52 (FIG. 2) and content analysis nodes 54 (FIG. 2)
may flexibly be scaled to customize the system’s capacity to specific use cases of any
kind. Realizations of the system 40 can include multiple software components that
can be combined and configured to suit individual needs. Depending on the specific
use case, several components can be run on the same hardware. Alternatively or in

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



addi ti on, conponents can be run on individual hardware
for better perfornmance andi nproved fault tol erance.
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customi zation to suit virtually every possible use

case. Froma local, single-PC solution to nationw de

nmoni toring systens, fault tolerance, recording

r afipRsiRA Fult ANGarfcRMSuBIRE hASlal Bt @R hrchitBéhife]alloWs tstdmization to
operators or data analysts nmay use the front-end 40
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i rfptesrativelyorip a@ﬁyg%ﬂ N kAT B0 r@e@%f%&ﬂataaw operative
USES undgﬁcsg &ﬁfﬂg%@d%ﬁ?}gﬁééﬂ g d ety SSHRRUERIN Rcorldafy signal

cont 1 nuo v stre mi1s captured, divided into
mbunfigeatitse segnments, or chunks, and stored on interna
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°|o$€fate$£r8ﬁlﬁﬂt}ﬁactl@ck0\biﬂﬂﬂiﬁ afiylisdp etraYEsh ﬁ&esasage Haradte

termstorage unit for archival, freeing up space
orvmt élmemtse ﬁhmonhauwsmléqo dnta EssnY i capitesd; fiyided jpto manageable

SRS S S ARl A

aval |I| over

| am@lapeddi to disnobibn tab HElrélﬁaQbuffdﬂO Uf this dﬁﬁgura%ﬁ kslder sﬁwd data
controller 62 is configured to ensure tjne

prebeRkssian ge grovto 8 AeRT AL, IAREISTSLSIOFREE VNS f%raar%hw@ fresdng up
glggac%' gk lﬁou?ll 1§alr<§ BRR dHOLd Rr SBrif ﬁc\geﬁxh&pﬁ% dah chugks. Such

rate VVI net wor conne ti1on equl r ed,
( 8tagage management prov1des reliable, uninterrupted signal availability over very long

periods of time (e.g., hours, days, weeks). The controller 62 is configured to ensure
timely processing of all data chunks so that no data is lost. The signal acquisition
units 52 are designed to operate without any network connection, if required, (e.g.,

during periods of network interruption) to increase the system’s fault tolerance.



during periods of network interruption) to increase
the systemis fault tolerance.[0073] In sone
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fingerprint extraction andisranscodi ng on the recorded
chunks locally. Storage requirenments of the resulting
fingerprints are trivial conpared to the underlying
dgbher 3 hunksmRehboaindies, SeNigthl beFad Unvts 3b ?,Eﬁoml fiRgérPAnt
data chunks. This enables transm ssion of the very

c sxpragionfand geanpgodingson the resardeg chuslesdpsablyarSdoregerequirements of

it ed:.bandw dt.h _networks. to 0j,d .t ransni t.f.i e
o <GB APl S5 W5 o KBS ehBAER b Mydnd can
C QRtstarbd RicaldPalong aahsh@d s emmiked Thfs enhisledRhnGbiuikst the very
recorded by the signal buffer units 52. The controller

6 zoppact iineerintoinrding a sherybeasd averJimited-bandidthmstugsks, to
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P GBagoeE pE e stepal BT ol J56 eoHshRe SEgontpfy monitors
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nwempsred 40 maintainefiaeientosagecnftsiystemaesoiuyess s Famexample the controller

engbli.ng error .recovery W.thout user .interaction, A

P phitats PRears a aatatd bl By 5T A0 ioREiafelsgped ones
e tiftarfaBlsisidded 4. RNGmednitites,Ahe editrofler AP iBomatically restarts
subsystens 42, 44, 46 of the system 40. For exanple, )
t edigiduplnglyisispsegesses va thenal ygis nodes 8. ps epe ppmore entire analysis

confi . L 0 . .
L Sy B M BB Bt f gl uor e
erhobe pRivided ot e faoraleynd 64 fal mshitr add comadl oflese anmorrsubsystems
nore anal ysi s nodes 54 as vvo[ khor ses . oai t he vi deo

CeHi® %‘gﬁc H

déRetditoPTaRSYRtSH $0r Forgxame _ s ypdage g ws 4 user to
AR G et it st bty
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the video fingerprints,. an t chi of. the .
ey 5 e Bt edihe igRh drERimar Rt ISHE sypign. Bach analysis
I 8¢ 54 RllefiRnily pRiceds8ithi AnkllSis FREY fhaf £B a8 gt to Hiem by the
and in the data s?orage subsyStem 46. The_anal ysi s

nedetsoliet 62a hisl rimarPe incledes deteliing e menrdeddata ehiuskergeaerating
cli ps .ingestion nodes. .back S, . Or

e Bot AR B R SR SRRy ne ] SRR Gnce content
Merthe hésalting@Riteis3tdryd inthe mddial répdstonf 58 hirl iankd §ath storage
cluster is controlled and nonitored by the control|ler.

[ Sutraptem 46 r Erarenglyisis reden4 ean AlsaoRsTalF 9s oA oF PO Feisrence

S35 B P e POPRSHY e BBy

deesfoimiap retrospective matching. Generally, all activity of the analysis cluster is

S QR®si bt %ﬁﬁ@ﬁﬁqitstﬁﬁdng(}ﬂfnreﬁﬂ drfdlysodbd SUTReHBAhinY load balancing as

controlled and monitored by the controller.

[0076] A screen shot 80 of an exemplary main graphical user interface (GUI) for
operators, data annalists, and other users is illustrated in FIG. 4. The video detection
and comparison GUI 80 enables users to review detections, manage reference content,

edit clip metadata, play reference and detected footage, and perform detailed



and conparison GUJI 80 enables users to review
detecti ons, manage reference content, edit clip
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perform det ai | edconpari sonibet ween reference and
detected content. In sone enbodi nents, the system 40
i ncludes or nore different graphical user interfaces,

f Qonfplafif &1 tveériedrérdnad deiebed SoREMS IR BBmME ¥mBoditnehtiSthe
a recording selector, and a controller front-end 64.

[ Custe 48 ipeludes orirsorg dikseyentarenhieahysay duterfages clor didferend functions
t for i 0 '

SR SUETARS oB0] B0 ST PR o RIS
arooTi]s Afporielfieaevebebasahémiqiiser Mterfacaso gralybteindformo Merimeon
advertising agencies, content_ owners, or PR firns

Cidearand centnt dstechian agppxiget HB portalfage!s custeatsatith smaller

a I f - ke Qr
SRR L LASR, AP B AR BB e
bewriesspocPRflrinse Citentawgn {dgve, uploat] themiréfervoté fantentj amdselect the

can be,sent eyery tine reference content has e .

o chanels oK P MTHOTGUPL RS Bl diF A ed detection
f 4BedrsQRAY bd VieWd Bnfide &Ry tiaRIgnd IRAIPAGH REaA6KE&R be sent every
downl oad "of detection reports in Mcrosoft- Excel or

XNime wsference canténtieasdiccr dired. i Ip adilitioar ba pertsli oftess advaneadn

just like th ont - end 007 T i . .
i i Sk R o i g terion seports n
UBcERbaCH el 6 XN fopinst, 82d d&bitddl aip differetles dswiiliaatton just like

control features. The GJ 80 also includes a detection
r dbOUd froaberd.g4. I n the exenpl ary embodi ment, the

gﬁg@ﬁli’vo&er\g&'g ctedtidRafid g(‘)"mb o RSt Mn_t:f-uaf,ﬁo W& 8 user-

or eac etection. e row 60 Inc es a
| gelectablelcohirols 82esueh am stahddré evisdosy eshtiolnfpeure gBteh@U1 80 also

Wit ther information related to the detection .
i tadpdes igp fepulty 159 3 s Wﬁ%&m@fﬁﬁ%%é%? fefetion
Ofreduf}§ tabi 08 £ thel RO Brultitile RV D Bhelffv Rspehct Getédi®ni MR Row 60

The detection information can include one or nore of: _
dandudasa lbwrresafitiatevasion ofitheistuedinsagefogatieer stitnothér ipformation

ot her .vi deo, source: .indication as to fhe al it f
mitated iR o st et A P g XY icafipn fr e
datRePimd RTRE Bk pRIVided Rt ©Cthé Aaded aMeideiccfién Miforvi@itiva can
and indication as to detection source. |In sone
entdadreneta mermof.date B tine of detedtionecindisia oidhe chanag) gigther

SRS RSBl S Gl TP Bl Bl b ety ot o
adddioi reatch;tdage &HihspBotia; aaletsetibnilieati fication damey arelindigation as to
cdsisaorm BEeq. b PopeerRARRS 1 al! B ACGRRTep paideo viewing
S iAW %8 5w ok o8 i fhMESHEME Befc3H 8R4 matching video.
alternatively or in addition, the GUI 80 also includes an audio viewing window 89 for
comparing indicia of an audio comparison.
[0079] Often published content differs slightly from the original reference content.
while this content will still be detected, the system will not report a 100% match. In
these cases, users may examine the changes between reference and detection in detail

using the an exemplary graphical user interface 90 for comparative analysis, shown in



while this content will still be detected, the system
will not report a 100% match. In these cases, users
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detection in detail using titBe an exenplary graphi cal
user interface 90 for conparative analysis, shown
inFIG 5. The reference content is shown in the upper

r UG98, TheYeftieatEcdierldls sheWnfih aigrupper rowngl, keyBarRd6tEy key
the detected content in the |l ower row 94. Visual

diffanes ¥ @ed campansd hihe gteeigd genispt ia dholougr pyk 84, Visual

(f ffgtre %‘Sétecl?enllnghl'i %ﬂ%(ﬁ?&ééc&l&%ﬁ lﬁg‘i;@sn rﬂe}gfe #1 éléeﬁgtd"i’(? trslck can be
98/1suaBBéd ashmm-chélmgmshhﬂe by (& g.amelsanﬁ@rmdmm);%b@@’ shown
e B BBl 0 00 D AT O A Sy
SQ‘U&a Qéibg%mesthrohgﬁ tHeRBY R84 90, FiGondd e SAYhEAS, tRe front-

nponent s sed graphical user interface that is
C wsd 6i(EKbI 2 pt(b/l@fatal monms@awarapimdl bsez g etface that is

F t h d t

AP BEARLE trtp RS Bt PR BTl e g P PhsBaby R B g
n%Yi’rrﬁﬁstFalt@n &d s?st%%&ﬂoﬁh@%ﬁe@ﬂﬂédﬁfl&ﬁnﬂe& shown in
nmore detail for an exen‘gl ary %I tal video image

dd0@ili dtefemiazmarciriilg. eysvsienteleds diagrgm H0is shown in more
SR AP e A o R T Befccoring

mas ag embddithentof tht re3ertagentids0Thasteapblock diagrand 400 ikludes a

video franme processor 150, a_file database 160, and a
vivgednigeea bl asygems mapager 1@ afdlemanager 139 e preprpcessor 140, a

CORBIEA Dolso P30 ¥ el ddtat061 80/ ShE R dBRMGREse!A, and

nager e systens manager 130 I ncl udes
arj0e8idl yRiesuseointarfakt €10 dtdmanidate$ émllyszvltbthprsysterderrfaoager 120

t fi ti 126 d f
F ot Brechle nedinl 2Resydi® Blnett FRCEeS ppfiiis copprolle
| NPYland@BRINEAtsSo PRIV ot s%ﬁ&%&m@&%mﬁmﬂ feN@)sidl Sming

controller 121B. The input analysis controller I21A
i rfcrhqtuoesl%m EhlmhtSIStQ@nkavﬂ@é includps@shanuy asalysig pontroller 121A

The, out an SiS,C I u

1350 8B B A, e B YRR SR 81 ot
Thf eldniens inprdviieta tAR2hdl6 setsed. The aupysimlysisgutroller includes a
deternmi ne one or nore feature set thresholds. In sone

efBisgioRAl. classidier h2bsndpyidestdrivep]1 ot er ni nes feature

0 BN 08O OB o

1 Zcatute tsetr thiesksld$. et sorre entbodiheaits] shathrashsidiseal 22ydetdrrmnes feature

¢ SO THBE i a5 U1 Rt St BHETHER Dy 0 Sorne
embodiments, the threshold set 122 determines feature thresholds automatically. In
some embodiments, the threshold set 122 determines feature thresholds manually and
automatically.
[0083] A set of video match output data is received by the detector 123 and the
classifier 124. The detector 123 registers results of the video match output data. The
classifier 124 classifies results of the video match output data. The video driver 125

displays results and classifications of the video match output data.



[0083] A set of video match output data is received by
the detector 123 and the classifier 124. The detector
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The classifier 124 classifiies results of the video

mat ch out put data. The video driver 125 displ ays
results and cl assifications of the video match out put
dghged] O0RH sgmﬁl ORFBIERT56 I st it PVl SHEBY the
timng 127 élenments of the systens manager 120

Cc cystams ownegasi 1I2A commymicaty witk $eqrerirdCessarhidOs die epstem

confLqurati 6 deterpines a fir re configurati .
¢ Fopligiafien B dRemtr TR a oS R AP Ly EL video
t iifpuiGtrdad. BE Sysiéri Gsidg V2 U@ereiidsl @ deépnad datd aid 8 @Rleo
5 capture period for the MPEG video input stream
[ veBme mwd fertheiMPREvades innw stremuni cates with a file
r . ¢ Vi j t
RS, THbintEa T FomAitien@0Rh AR nhdaferl130 fo upload a
i nedstickesvideoViile tgemypark3d a qaeriedovidedinpay ThiXle atuhager includes a

file upload function and queue 133. The web query 131,
uptPrerals 11 3D upload tag 13, eyl v ale Lfrfhw&f{gaﬁl%ﬂzlgaueue 133. "The

Z Q%%g(t.\‘r?:gé gjél g gpﬂ)%g agaf320aﬁ fle4Dad i &{ohA38 atelQiectd) user at

i ncf udes an elenent for an MPEG
vitbkeusec apertiace 1dA0d buffer 141, an el enent for video

C sion from an EG,dj git [ er enf ati on

© 01 P Perpb o 1 M el s ElemeBt o ah SEEC e e and
f Qurer [41aN dlenftint RV TonSdkibh fived AENPE@Biital ilageo

resi ze 143, and an elenent for a video 5 conversion

f representabion telpy RGH digitalgmage papeesentation &2, o clameptfaorgemoval

digital i e representation.144. [0087], Th .

oo b Bl SO SR BRfA Rk PR o e e o aigeo
PIcafRESioh fibRDan REB dipide omberdraaémtasitranSOLOROIdigles image
an elenent for low resolution tenporal feature
exemaentaian144. wherein | ow resol uti on tenporal

f e axt ' DG :

| AROUAL2 T bl or 120 e TR o Bl Bl Bsor 150
c dmpaiideotffend processsol It inclodé¢senederaént fantent resdlaticntemporal
exi sting databaseW%SZ The video frane processor .

. 150
f .lf?éttwgrextrﬁq‘t}%ldlég’, ﬁretq.,l@wsrgﬂutéqrbtﬁgmp{al e EXiEaftion gpcludes a
Nl § £R Vatthul 28 PR BRI FRF] nndresl andVhe Elﬁiﬂgn{‘ﬂg%mpare the

resolution feature extraction includes a method
c dbw nésatutiohitghporekmbments o are ppistizg datahaent 2. Bhiredvidep frame

el enent onpate.the .hi,gh resol ution tenparal,. .
e 80 SRR Al AU isnE o B aSPEES yigpeotudon
Prraf@teRiradA 15Ul Whereid Hgh bdstion fedhiie dxtrattionlifdhdds @ method to
2D wavel et transform coefficients 153, and _
calculate high resolution temporal moments, and an element to compare the high
resolution temporal moments to an existing database 152. The video frame processor
150 further includes a method to calculate 2D wavelet transform coefficients 153, and
an element to compare the 2D wavelet transform coefficients to an existing database
154.
[0088] The video frame processor 150 further includes an element to convert an

RGB digital image representation subframe to a normalized grey scale digital image

representation subframe and compare the normalized grey scale digital image



an elenment to conpare the 2D wavel et transform
coefficients to an existing database 154. [0088] The

wo r@so2dismne processor 150 further includes anP€l/@rmN$/060164
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to convert an RGB digital i2omge representation

subfrane to a nornmalized grey scale digital imge
representation subfranme and conpare the normalized
grepresengdtiondubfrdraé td apgstimprdabadealtS5pwherehi thegemparirgincludes
exi stjng, dat abase 15 wherei n the conparing_includes

a arrsgsgetroatméwnﬂﬁﬂ?rr s fwkangdscgling (Sb‘if;{ﬁ%\HW@é‘éP‘f g5y Feyle

Ofd1$1 1&?%6{1?%1‘65&@ tHneibR&AL ﬁ]ﬁil'egkfsﬁh% Hm%a%t nd an element to

repr esen rane to the exist ase and
arblte\hmmmmat@thb IRGB digitebimppeacprhenREan dulg'ratrm toi ame:ge'esting

t ubf t tl b 156
WRBHERT 150 BB TP ST DEw S L orRE P ERT FEh RRigssion
S WPRIr RIS it® @lnﬂirﬁ&! ﬂeﬁlti[ﬁltr 1§t¥dtf&1ré%b€ TRS R&GWAdigital image
registration error ital image

r emre@@mtlan|sulmfram@f8r®rpérnir@dd>§ttg¢ P BtEng cta}abtapﬁe exi sting

d S 0 | r .
 HhGR o MR e Brofb 8801 3 AP BRAS SR A REy bk Mohamic
C ohiRstictd £l TN tempdre elehfeits 155a;d15466nd[15)@90] The file

dat abase 160 includes a video frang releg;l onal

4P s eThechle databased 08 arcdeden ¢ vidrortgmeeditionpl dafakges, cross

;

{ FEIRAER B APR O BEATRARE LG s PEeRIBU R Tl oty 2 20

t egveleatramforenteefcidntrirgtive B6X b o w oesotutiop deraporalomemests and

arc ive 163, and an MPEG archi he

S BIPOrA AT | 3 2B TR BEHYP e

2@09’1‘ deﬁlefﬁléﬁﬁta%&qg@%%nelaéol Al eAERhe 16§§1recl@4fee(ﬁﬂ‘1@ video

1 respectively. The file database 160 el enénts 16

1,
16@meprdcesss 1d0elamadntul 3, 4 84.fand ﬁﬁt’-h@spmlar he file dagabase 160
| {éée[%gqﬁllltsg%llt ggfl | g’? gg %%‘iﬁat? ﬁ? Mﬁ@ alg:lrrueveel%ﬁ 9! an identical

C ghdnnbrdsatle VidemfiahR ;%@Md?‘“eﬁﬁﬁ@lts 1550 183, @@ N5 1 frespebREy, are
video capture and buffer 141, wherein calcul ations for

158lculnsg, from dhemeptaeessen Kilrdlgrnent domMPRéeYideqgapture and buffer

OB aish g for 35, T AR | G dRERERE Rrwdcithne
r@kﬁr{;/@:@iﬂ; idagﬁ@&mldwbaﬁe pekessentil gyeﬁ? {\/PEG

2 E@Q%r@ X}déﬂldﬁ'@bisPé7oé?fHUA£S@é’é$%é§n FeA @Aﬁ%ase Cross

r 26tefeh ee& 1*;}6?& REIEY SrchfveNhY gl I@Gh%ﬁ’%?al luﬁw%?ogregé,gam subframe

eatures. The Vi deo database el enent s
1'Aﬂghn2b71272 ambla feaBires zchlpMp U7 Ztveebrdin theer fepturecarclsive inthgles low and

el e rggol&t?oln fea ?esVI %OVI €0 (fnfaabgr Lo emen]t5?7le 19 andsl 73 are
populated by preprocessor 140 element 141, the video frame processor 150 elements
155 and 156, and the video frame processor 150 elements 151-154, respectively. The
video database 170 is populated as determined by the systems manager 120 system
configuration 126, which is selected by the user at the user interface 110.
[0093] FIG. 7 shows a system block diagram 200 for an audio video detection and
matching system according to a first embodiment of the present invention. The

system block diagram 100 includes a user interface 110, a systems manager 120, a file



155 and 156, and the video frame processor 150
el ements 151-154, respectively. The video database 170

w0 g00popsibnt ed as determ ned by the systens manBQEUSHB060164
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system configuration 126, which is selected by the
user at the user interface 110. [0093] FIG 7 shows a
system bl ock di agram 200 for an audi o video detection
anfaiBECTHONE pRpPd RBoRF 40 N8 framépld cés%r 2408 9@11@&5151)&& 160,
t he present Phvention. The systen1g diagram 1
i o @deydia dméasq XOer f ace 110, a syst errs manager 120
ager rocessor deo
pr[@@‘ﬁ gaﬂ‘ q’é‘ﬁ’ n erfal"f’ é%& W&&léa‘f%ﬂ“‘”gﬁd” i ha?&éﬁ’%ms Manager 120
daha lﬂ?&ﬁle%ﬂ&agéﬁl@%]ﬁﬂ@stéﬁ@ fahidee N B@GRIES an analysis controller
conmuni cates directly wmth the systens nmanager 120 and
t Ha1fapd glementsge rpr%e(l)e forpeysgn cenkgyraticm B0 of $ystamming
a L& A
aq:g&gﬁt%é%(n?%in ﬁr{a Jonﬁéex‘aﬁg ?J:lﬁ&reﬁs%si eén‘ﬁ taﬁ%l?%lg g(?ntfo(?fer 121A
f umd fah Oﬁﬁauﬂ.é’ﬂalys]'sh@)nﬁbﬂbrym 1B. Cmetmpjtlaﬁalydﬁ tomtrullen d2BRA @itludes
|np anal ysi s, con 121A_and an out put anal.ysis
SRelshamI Tovidg tfn? 1& Beit!24n 9§P@u&@w§w qO@ffOﬁ?fAcludeS a

' Ql% tedde g2 &éﬁﬁﬁﬁ:&’ﬁz& QnB'a Qﬂﬁfi%%rﬁrel? seshol d set 122.

he out put’ anal ysis controller includes a detector
12[(3095& CT}EShlreShcdd sdt222 inngdas asgitemdnput éo d@2Fning 00O&] more

th t. 122 d t
RG0S i St oSS s YA BL o Sppes feaur
eﬁf%@ﬁldm%uallpeoésgd 93 h@lutdfrgﬁtthélas’er AQE@Ed¥ 1NOS I Sstha!r €

threshol ds nmanual |y, based on input fromthe user

| m@gﬂmtﬂ i thrashald et @Riststtirmines deaturh shresholdsrrotamaiselly. In
122 det
s gﬁ%legr‘@gg}lm n?ﬁst, 1i}}eat eﬁc%l rsgtil%E%gPe%nﬁ-P%%%%ae { eeéh%ids manually and

f @atouiatichlhy. eshol ds manual Iy and autonatlcally [0096]
A set of audi o match output data is recejved

dé@‘b‘)&ﬂ orA 3 9f andjo mpatch-puipw; datads rwwedwéh%qt%@rolﬂﬁaz@ the
ﬂi'sscﬁ'gtr B4 | defeci:. 1:2 é’(gr's? rﬁﬁg Srth%lﬁ'ixﬁfét gt But Pﬁrﬁ%ta The

I'assitier 1 cl assi resu he a 0 M
o uta@slﬁeldm%las'ﬁfﬁbs acsulite oﬂthle\aadlolﬂzﬁclpbmpet dates UThesavdinddriver 125

SIfI s 0 a tch out put. data. [0097
@ygml %sgéﬁaapmﬁg%u A gratshquimtdel ng 1[27 !
elGewRmt SrHefsydtbd c%)ﬂﬁ%@r‘momm&ﬁf syselh GRHEIDT CAdrfentd dfthe

t he preprocessor 14 he system configuration 126
deystems mesager 12 nvmrrmnmatefw@uﬁlatplrmoctegsqrdﬁﬁu e systewPEG

vi de am. Th sten1 eter

v piBeii 2 dei g B aE o e Y e Bl SV B laco

Miffat Virse® TROstedd fiRAPB 127 determines a video capture rate and a video
capture period for the MPEG video input stream.

[0098] The user interface 110 communicates with a file manager 130 to upload at
least one audio file to compare to a queried audio input. The file manager includes a
web query 131, an upload tag 132, and a file upload function and queue 133. The
web query 131, upload tag 132, and file upload function 133 are selected by a user at
the user interface 110.

[0099] A preprocessor 140 includes an element for an MPEG video capture and

buffer 141, an element for a conversion from an MPEG digital image representation



[0098] The user interface 110 communicates with a file
manager 130 to upload at |east one audio file to

w@orpdesH43 o a queried audio input. The file naP@EmEs2008/060164

10

15

20

25

30

i ncludes a web query 131, am upload tag 132, and a
file upload function and queue 133. The web query 131,
upl oad tag 132, and file upload function 133 are

sab af bediobineddisah répredehitatios 242,ia0l ah tRaenl £ a cbBRRSbn from the
preprocessor 140 includes an el enent for an, MPEG vi deo

c ptigrtime dempinreRresentation 4¢ ar padie Aeqvaicy domginispesgitation 243.
fr n i Qi i ! [ j
100 M A oA SRS B RN o 20,
C (Fheaudiodfharhe procedser 2a0dinclutiesnan aementrfor emdewary the awdio time
to, an audi o frequency domai n representation 243, . .
[ GBI ERESEER IS b S Blmeniibshies Spasea bh i time domain

atfg&resefnia%ﬁ tPLRERSEY datatdse I5E BRI FrRANB pRICCESS 35U further
250 includes an elenment for wi ndow ng the audio tine

d onelidesrapplaseat taweight the Bpdiarftbquency| domain representatéan 253, and an
correlate the aydio.ti d in representation.to_an

eI THp s WeighteE padia Histueriey doRap Bpissthygiondp an

f kisiag ditabase@ss. an el ement to wei ght the audio

frequency domain representation 253, and an elenment to

cd e Thecaugdin fmeprosesspb250 Bigheniagludesan ¢lement to set dynamic
. |3t t 254. [0101] Th
;uﬁr{egﬁcﬁﬁg #4 1 c&rggagg r"%ﬁ’g{s}%?tﬂﬂg rl gpase [ ] o

rame proce i'ncludes an el enent

t QOB02] dpteafitt dafabaise 60 littdudes dnfandio Ceupedetatiohdrdatabsse? bidss
and_154. [0102] .The fjl e, database 160 ﬂnclgfes an.
adeferrneedpan aidie fiBleHomuin ipEsentation,arshive 2ol caudiogyequency

any ﬂ}éﬂi& FsBRa G BERVE 98F, 636 3h MPEA afdhill M@, 261, an
audio 118

quency domai n representation archive 262, and
anijONBFG Hredile datab£:¢.16D @lkdBntsTa6d dnid|262 ahaepabizestly 2610 the audio

el enents 261 d, 262 directly ontag t di,qg fra

© e PR DA, kel Ay dBe i a0d TBo
f il i 2a5R S0 AretA0mMnte FéMlthaMPRE Archive: 16alif dh dedical
fromthe MPEG archive 164 in an identical manner as

t meanaguiisgh¢ padie flsmsmrecassor ¢l ammntg 3512814 194 dresmsgtively, are

respectivel are cal cul at.ed fr t 0 I
¢ ARGl Font ppsdbEorRasto Ao ot T NIE ERL REQESRER hnd Brer
cale uvBéreipnaldutitiodSforasd arnd3snae diktabiited bétaded tepeeprocessor

t he preprocessor 140 and the audi o frane processor
2460 apd theAudio farae progawsabax®e 270 i ncl udes an audi o

TR AT 205830 L i ns BB

arefeteneed by ;1n MPEG archive 171, an audio time domain representation archive
272, and an audio frequency domain representation archive 273. The audio database
270 elements 171, 272, and 273 are populated by the preprocessor 140 element 141
and the audio frame processor 250 elements 251 and 253, respectively. The audio
database 270 is populated as determined by the systems manager 120 system
configuration 126, which is selected by the user at the user interface 110.
[0105] FIG. 8 shows a method flow chart 300 for a digital video image detection

system 100 in accordance with a first embodiment of the present invention. The

method flow chart 300 initiates at a start point A with a user at a user interface 110



272, and an audi o frequency domain representation

archive 273. The audi o dat abase 270 el enents 171, 272,
w@r@s2284xnr e popul ated by the preprocessor 140P€l/8RmN$/060164

141 and the audi o franme prasessor 250 el enments 251 and

253, respectively. The audi o dat abase 270 is popul at ed

as determ ned by the systens manager 120 system

cQphh theRighA6vidub irdbel detezBb£ §¥s&in P36, tiRréif @bnfduring the
t he ug&eﬁ@él nter%lace 110. 10105] FI}tG 8 shows a netﬂﬁéoud s

f Isystemtinelnd@oulectng at loasgprashanneled lpashgre drsodinginggthod, and a
system 100 .in accor ith a. fir ' . .
¢ KRR St D60 P ARReEonltetdaaly. i o RS, Gying period
| Nidnfigutifg de Fsteinal 26 ipcludds ohewiftdonéfi gusey thaidigitalisideo image
interface 1loconfig%;ing t he gggitﬁl vhﬁgo_i ge

5 deletestipn pysisya mepnalbeand Je-eptomayalivg [roHiguriRg e ypiem 126
' %gﬁly-gﬁt%nﬁﬁkﬁy dl'n@%ﬁ%l orlegﬁ?ﬁorg IQE N e r@s‘gﬁz scaffing

decodi ng net a channel sanplihg rate,
c saidaling aogds] agl receteing ackbdalichfeede! sanpl i ng peri od.

Conf i quring. th em 126 i.ncl o _
c A ABe B R kadB oA B B Yo bt peludes
@E‘Héja{iﬂléﬁﬁgﬁﬁﬁs@m@ll’ E&{ﬁ%ﬁé&l@ﬂ, WhereBd <9 6f 5iBfalt Béherated by the

system 126 seni -automatical ly includes one or nore of:
10 sdinsogicontralisequence p2Eproviie focamintantyce hadMIPEGvideriwseiver.

o S5B8NPSO B0 S8 mage

| nictdetles st 1 60 bR@ides histdpne opisriall9lquesatiened far2vfile image 131
wherein a set of signals generated by the timng

c g the digitel vidae émageretaction asters 08 o matchr fmeeme gmpgdiments, the
rrNE?E?] o(\éd ﬁ?& chégt %bq Sﬁ’d’bfieg (J)d%? hdé %HﬁmXﬁfﬁgflﬁg' 0 iR s fRterface

ow char I git eo | mage
15 depecitfile imagesfoe teldigitgd video dmagadaéaiontsystent lidOnakhiagch. In some

query the web for a file i e 131 fqr_the djgital

Vit dimeRi® WEDE Hhusyisea s gt TaFR ROV G east one il
e i & ; reMegles a ste
TR g 00 e ML P B oot e

f i[DE08] melfee rhethod Aewdihgit38D fwitlte pravidey stege fercaponing and buffering

syst 00,to match. enbaodi ment eryi .

B R CaAa P Ais AR TR e a0 ety e s B Bidaeo
20 fiihSutl17RYE a liRdital agdirGprestntatiof 0 an VEEEG URie6 @fdhove.

system 100 to match. [0108] The nethod fl ow chart 300

f UPT0Mr Treouettied floweghert 3P Terthsr nravides feristensrafeganyerting the

RTINS O —

I eR¢ BRAtagé tofplufalian oMre@i it Graagy repieyentatidiis O8herdinehe
nmet hod flow chart 300 further provides f%[ steps of:
coaverting et BEGPEdsaimags apdrigeonyerting Mg ide i"flezé)eo%fe comparable

25 AYfdiodd Fhd HmpdRY%nk SRAGRENR GO arfiON¥ Al ditalBnage

representations. Converting the file image to a plurality of file digital image

representations is provided by one of: converting the file image at the time the file
image is uploaded, converting the file image at the time the file image is queued, and
converting the file image in parallel with converting the MPEG video image.

30 [0110] The method flow chart 300 provides for a method 142 for converting the
MPEG video image and the file image to a queried RGB digital image representation



the file image to a plurality of file digital image
representations, wherein the converting the MPEG vi deo
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met hods, and conpari ng and2#at chi ng the queried and

file digital image representations. Converting the

file image to a plurality of file digital inmge

I el RO B dipital isndge espretRtabiyn,a8speofivel £ Olvediid eﬁ‘ng)ddhﬁents
file image at the time the file inage i.s up| oade

c SRDEFTHNg grethod W|feﬂh¢f§@@palﬁe&1ﬁ@0mn#@nﬂmg$ porder lrffégféom the

W-S‘}“%Hgdé%gdeﬁ rl?Gﬁ %E%&L{jé%% rEé}'gan!tzltﬁmé "ﬁz?s%ﬁéﬁn?@ﬁ%&ﬁé the

mebhoetihg nwt}tddalr412 fﬁﬂﬁ)ermbmpndmeﬁmeg arsplihsmiech4i2t3ffoom the
converting.the EG video image and the file | e to
CHear e el giaa) It eI Ee8n( L soBtATEP Rt one or
Rebdiog rdrRdvih FBY find RIYoRHRS %@}én%vmg §§ﬁlﬁ%€1‘e¥§h2¥3 inkThdes detecting
some enbodi nents, converting nethod 142 further

cedpges. desome mxhorlgncants mugaetntg)mdfépd 143 fyrthencemprises resizing the

e A

Cqmlllseﬁlerrﬁé\f%d AgwachsR Isoo fioriee gfbvlée% for Oiethdg 194 €61 R verting
and file RGB digital ima representations. In sone

ertboMPHChyvideg n@agﬁrarﬁdh@ﬁ lmagmal aeeried GOMGRI Wigitgbmage
an gperege'ﬂFaM ogg.nﬁl a%ﬁn% bg)ﬁﬁ{ée gllélt&ﬂﬁlagg fép%js%ﬁtaﬁﬁ% S&%thgvely.

ment s,” conv

f Lﬂddvemngmmdsm presides fog cbh&rmu@duraﬂyd‘ﬂdn fHel gueR&Band file
digital .image representations to a size of 128 x 128
piR&EP digitahwnage repressptationst f1 ow chart 300 furt her

PT Qﬁﬂes(l(geregn g'}ﬁ%th&?l&ﬂ fhefudes SEPVET gfof&tlh ﬁlgg?l%ﬁ"’ed and file

vi'deo i mage le image to a querie
diR(GB digifairagagerrepressatioas botoe aanoteanédidte METDORS atisy noxauhahzmg

' [ tivel Co t h
3¢ iR and HoROB bR SrRg: PISEt PP U PheTGaer
anginfrahée, @ﬁ@c&’d\&hﬁ% thé HBSRaliz80 8 RALAlIMORGH &lg&ahmage
Converti ng met hod 144 includes steps of: projecting

t hra)rqmatatl@ds tonaiqueiricd apGBlaCELORS dlﬁﬁ@}emﬁéfp@s%mtamrbns
ont o !‘)ﬂt ernedi ate | um nance axis, normalizing the
qﬁ%srpe%bl d file RGB digital inmage representations

wWi[b11 3] heTlgthéeho® doRtdBatt 30D fatiee pr(ﬁzﬁuiescfmﬁéthloﬂg 51 fier converting
normal i zed queried and file RGB dig i mage
r by MPEY wideo imagernd thpibl iggee e ﬂ‘i‘qr’@d édf@?@%l lQyy fegplution

i

C aeniporal mgniehﬁd@ﬁﬁ@nug«:l&presamgtmom nespedievelyi. | @niveripg mathod 151
2 provuriésef((j)r gons\’/% 1ng 1rect1y go %g lqlfllérlle%nand file COLORSY digital image
representations.
[0114] Converting method 151 includes steps of: sectioning the queried and file
COLORY digital image representations into five spatial, overlapping sections and
non-overlapping sections, generating a set of statistical moments for each of the five
sections, weighting the set of statistical moments, and correlating the set of statistical

moments temporally, generating a set of key frames or shot frames representative of



tenporal nonent digital inmage representation and a
file 5-segnent, |ow resolution tenporal nonent digital
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151 provides for convertingsdirectly fromthe queried

and file COLOR9 digital inmage representations. [0114]
Converting nethod 151 includes steps of: sectioning

t hemfioral éegehentichflont er foké RYuetiogs bBCOLORIEdigital image
representations into five spatial, overl apping

SAERTEHHELOA% non- over | appi ng sections, generating a

S o .
32%{5‘ nSGéHeEactfnﬁQﬂé sém {Sl%tcgf;#logl{@gt? |f§{ %0%2%1&%\‘&%}1}%05, 151 includes
argdneranm@bm omgottehrf zsmbamfa vsmamces andcaskenofoe ach of the five

oral ene of ke ranes .or shot
frsﬁ bﬁ%@%ﬂ? Q lw f‘io inga s Fecadfn%ﬂ@twmpora"y

MgHEconvEHE ?ciﬁéhé}f l%gﬁgegécﬁ}fe‘laﬁin IoAB@Emore of a means, a variance,
representati ons 0115] GEneratlng t he set of

staadiaskéw @lfamctr:érscquehballscbrff@cd RO drgitdl dohagSeprasentatiens.
OREY 1 S B e e aRals i PLARF & settedhcnsiay
e rﬂaﬁdteaEMPEG V@0 iedagt IOTLOR 8 aigitaf ingded réprtdettikioNDATRIWsSor a
tenmporal ly for converting nethod 151 incl udes

c dereaninatipg oba éet@rf rrrﬁéra@ iscalaomaentyioy ape a@ere sgaments of

S I%S}%e%tnﬁe ééL ?ﬁ%gﬂfhfes%){gtﬁ eq“hggﬁ oqr's 'tltstz?t#al moments of

nage represen atl ating a set
staatlmsge frafne IilfDﬂEmEtSoﬁtaﬁ'pmﬁBidgmehmrtha nsast clobely matches the a set of
sequential |y buffered gP vi deo

COL di gi tal
i megdan taisicd pomensh s identidicd af dhe %‘ggggré?’rﬂr%?iﬁéh‘%lof key
S @fanfifis PRELRA S RFthst ﬂeﬁﬂnl:d ﬂgfﬁ%3§ fhaf ?Eldcﬁ'i@w? res@RItOn matches.

segnents of consecutive di gi I mage
r emtlé’s} erhetrhethed ﬂaw@hazeﬁo@ﬁlrﬁteaprmdes &or aneomeparingafictizod 152 for

t. of .t t hat L.
crotgige ftvented eRLE s Begt TRearan iR Tedeb P e ibia
%}s &pfe%eﬁtm{sl fm §6meembO@EmBhR! the FRtRomphri dgmeﬁfoarm.l

The key frane is reserved for further refined methods

t hmluci»qs éindlrm aglme ofr@ytse errpishetveren lesong inlqt]e ofpemean, variance,

a Olae ??% 1K eos gl%teﬁ 2 %%rutg? d'ge ?{1 sga{gﬂafo'vp 9

5T§s©ﬁitioﬂﬂemb@‘all meﬁrehwlgmﬂ 1mag¢)mpadsemmt Il S@hé ambodiments, the
i mage representations. In some enbodi nents, the first

c ORPAF TAEE FFEATASE SEBErafod Y RIELT MATE ARG ICAkey famss apd pae or more
f
e rﬁg@ﬁire@vﬁgﬁ eacﬁgﬁg?&mg nd W'rfford tem?orgf%gmt E@ £ BRE Br more

|ve segnment s e querie
arequentes of-CXRICOR O queticlanddde digitabimdge lmneﬂhtamioma niin some
i gi [ representati ons [

¢ FEOBRENGH: At ek FTE caps el By eBriae S A s stronger
AUehpRE1KEYa EnBFREgAG aRA SrHgePBafially in a center section than in a set
of outer segments and sections.
[0118] Comparing method 152 includes a branching element ending the method
flow chart 300 at ‘E’ if the first comparing results in no match. Comparing method

152 includes a branching element directing the method flow chart 300 to a converting

method 153 if the comparing method 152 results in a match.



file key frames, corresponding to one or nore tenporal
segnments of one or nore sequences of COLOR9 queried

warsfizdie3 di gi tal i mage representations. | n SOPET/US2008/060164
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enbodi nents, the one or nore errors are weighted,
wherein the weighting is stronger tenporally in a
center segnent and stronger spatially in a center
goimn hii8MelehRdffdntDh ndibeh tﬁ@ easiﬁpaxﬁlgthe& ¢42 MRRudes one or
118] Conparing nethod 152 incl udes a branchi ng
e Ireque of: sedistiangs hetweanequsted ﬁmcbﬁledhearns Bdistange betwedgnfquetied and

st [o]0) arln sul arln et had
8 aiRE ahd gl by dn BRafiR 9 e AR bR efiBk RS Gater
f Iroatti€ fhta BO4h theesBold VA ahtH threshblap Bndld skewf thidiRold,
met hod 152 results in a match. Ins

conpar [50119L
emfstﬁ@?u .sTheymgiricdpr the festcompating methodd SR san bgony of a set of
[ ];J]g? 0 i stance between queried

andél gmn@%ﬁfs?& tlH ﬁncefei-1 etween queried and file
v§0120) c e comvestting nile’fhbdﬂ Gba imetudeemrm;t}@did @xtaadingialset of high

k t t
¢ RrCbisrdemgobmomees ow Brraes st cQuiRDtiuh ineee
r ?é;ﬁ@%ﬁa‘(ﬁhé’ wﬁ@?@in RRRL det Gf ﬁlgﬁ réSBﬁltlt)h Eéﬁp&ﬁl'ﬁ%@rﬁbﬁlg include one or

152 Can be any of a set of well known distance
genee afiiawearsarvagance] gx03ken fooradbrafi |ar$gt ofdtmaged inZBamage

- GSBTEL T EIANGE A HOREHEEEP IR BT HE oLy ehusReFs(of GPLORY
C@%@uﬂa@k esédi@As) €pr esent ati ons, wherein the set

of h resol ution tenporal nonents |nclude one or .
ndf R 1df :Convering methedit 3 3arie@porghmomeniscare piovided bl copveating
?gtr%o ) a} §B g@(‘?’n\)eﬁm%g?étgﬁcg s HAHAEIL dRY S5 tgg% ér@_ gsgpondlng

or nore sequences

dlseﬂhdfgiatllsﬁaﬂ ﬁldrﬂ@itﬁl‘benirﬁé bausnce] CoMgarfagmveslidd Tgta compares the
met hod 153a tenporal nmonents_are provi b
c Stplistieal mym@@%a thepperiegh aRthe lmeeg@ﬁsta(}ars%datqm%égmm
ttpﬁegggolg{wﬂ mages and correspondi ng set of statistical

nts to a tinme sequence. Conparing nethod 154a
C §022] e SThHehensolatioms i eatpanogerdtisod kﬁ4atchavaimrth@du€awd and filed

the file i for each t ral seqne

O BT TOTGE e bieatrmEg g T BT & BEa AP fhe first feature
RO dInleffe &ARYRMYES, thBGomttéditicads %E%h dd @HeRNELtheweighting is a
more of: the first feature nean, i rst feature

v dnnctioo ©f chrethindnses fir sam¢ @adeieleetISethﬁ convoduipa is weighted,
he fofe) volut s weighted, wherein the

vvé’Y Fﬁlfqﬁbe Hf%fﬁ@ %%lonfowlﬁr om nance. In sone

i (0. ”E‘ITHeSoorﬁﬂaﬂng afevlduts4e indhsdewa ibgdtichihg element ending the

method flow chart 300 if the first feature comparing results in no match. Comparing

method 154a includes a branching element directing the method flow chart 300 to a
converting method 153b if the first feature comparing method 153a results in a match.
[0124] In some embodiments, a match in the first feature comparing method 153a
includes one or more of: a distance between queried and file first feature means, a
distance between queried and file first feature variances, and a distance between
queried and file first feature skews registering a smaller metric than a first feature

mean threshold, a first feature variance threshold, and a first feature skew threshold,



wherein the weighting is a function of hue. [0123] The
conparing nethod 154a includes a branchi ng el enent
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conparing results in no mateh. Conparing net hod 154a
i ncludes a branching el enment directing the nmethod flow
chart 300 to a converting nethod 153b if the first

f aadpetttvelVPh¢ megicnfet thedirdtTBstureadulpafing methodelt56h can be any of a
[0124 In some enbodi nents, a match in the first
féﬁi e Ué‘?ﬁ%?‘ihﬁ?jn?ﬁeg%@“%%et‘i‘??cl udes one or nore of:

iﬂ] nﬁ% RAEVUERRR i d ﬁ%b%ﬁuéég eﬁtnrgét?llﬁlt esfeflélfr 1’;1{1@ queried and

i stance~between querie
f eﬁde meeleamamfmnsqoeﬁtirdems fromtthe qeertedtand dike G@@O@jdigitd image

file first featur ke regi sterin tri.c

t Hereseniatioat.“Suki eV e s mitsrrbeed e R are plel LS
V%bﬁﬁ%tst 16 @ehehtdd ﬁ@HP’a %egl Iséa1é rdpedtaBordéLdich of the nine color
t hreshol d, respectively. The netric for the first

f eaprme@tatl@np eethprising thedeOLBBA digital bragergpresentptioat lppome

Wgtﬁ?ﬁ%s ﬁ%sﬁgg%e gerﬁl?gﬁgﬁtltatrl] 1109( atglgjegéllva-gnﬁfo a

n idfrespoabingdumitintd tepresentati@i oﬂdaallﬂ Sf Khé mrmi(frlréprem&tlons
fromthe queried and file COLORO digital imag
r cprpsisingahs 6RLORSdigitaliimape (eprespaiatien: I@fsomer?glh?dg\l%% the

r: {
R e A e ik D
C Q@aiut s;ﬂmnag,e\nheaemank)r @ampt sphierigg tpyeroGolaGRY ehlnnglateal or
i mage repr esent at i I n. sone eggodl ! ts,

. re ..
s DA BaliZes PEERRESH AN, TREation APST R TR ony comprising

Cqhd é@ﬂ@ﬁ@ &lgxtélqmagé%%es%@ﬁ&?em ation of each of the
nine col or representations conprising the COLOR9

di[6126| Insege errtbpdm &t sshof nine wewel cletrdns firmecoeficigntgare one

gr ale re sent at | ene at ed

ot g Fiak Bt ai el ot st AR Shr A 8T Bpgor more
C QloRLcofl Ak se@ﬂﬁﬁﬁ@&a@&ﬂfeﬁ?ﬁbﬂﬁtﬁv}éleﬂrhﬁﬁf&ﬂi eseff¢ients, and a set of
normal i zes brightness and saturation across the nin

cmlmﬁt“foe@ﬂ@gélnndtwab’ﬁkﬂ EramghpTns Coritieipets.Cl tomee @nl@qquapnts the set
g?%e f efvg?e% ?ra}ls%f)rn? c?ef{igl%g‘tg]aré 5}165 sét @?ghf@gxteiet tltatﬂsf.orm

ranstorm coerti cien are one

a coefficihtydinder towveditienEondl gedf Hay @iaeélett ez fofmr qvefficients.
coefficients, a set of one or nore. coI | i near se

ofl013 e Theanethed Aepshart 308 futher Prgv. %rra}ﬁ:ompanng method 154b
cqgf r{nhﬁzhﬁ‘l lifte &Bﬁnﬁeé{??ﬂ&f arldl 1€ \Ata‘()@lefjﬂré}ﬁmkﬁcwnts In some

wavel et t ans ormcoefficients. In some enbodi ments,
t kenbedimatts, mlnmn\rmmgemethmhwﬂ)ondudﬁsafchrlcclaélnnscurmtmn(fmhe set

o ool e e L R L G s, e
cQefblafib® RirRtion is weighted, wherein the weighting is a function of hue; that is,
the weighting is a function of each of the nine color representations comprising the
COLORY digital image representation.
[0128] The comparing method 154b includes a branching element ending the
method flow chart 300 if the comparing method 154b results in no match. The

comparing method 154b includes a branching element directing the method flow chart



[0127] The nethod flow chart 300 further provides for
a conparing nmethod 154b for matching the set of nine

waoee@sitesl4mand file wavel et transform coeffi ci ePCBURL008/060164
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sonme enbodi nents, the conpasing nethod 154b includes a
correlation function for the set of nine queried and
filed wavel et transformcoefficients. In sone

erspodb BB Bhalysis RRtHOArseh-aAb6WIT the\ihpRihginsetM®l WUb&Esults in a
wherein the weighting is a function of hue; that is,

t iwatglei ghting is a function of each of the nine color

SR80 RN EABA W S e AL PS8 incuces
| ke wd @réoh nalistirice et eentind see ofihing qhértedmmit el whi elet
eoEicioniie 1 diSHPE PRGICAB ARBIBTES A of ATIC IS S0ant Bl cravRlt

S, 4 PSR 1000k g gy

r esefficientsn a match. [0129] I n sone enbodi nents, the

' ' ' t 154k incl udes. ,
nIPESs "Hhe apebRimRahali fRelsepaioddss B covreingIts FREG video
anfhafbd bl R \R Shageqsbhé 6F @bcqueicd RUBBGRAIORIABE Bfprésentation

sel ected set of nine queried and file wavel et _
c subfraneeandsiile RGB digiiakimage eeryesenkatian gubfeanagst keapestivelys one or

s A SR s b

Mikepy tepelehtBR@esubiidnic &repebvdl y1R@E ohe opirroRGBOtigital image
gueried RGB digital inmage representation subfranes a

d
f irpp;e%ti@pgi{if{fgpnqqﬁg@ﬁam@brmgﬁjsdﬁetg%i555111{;36}) proviges for

SRR S5 e A BP0 bl R BRpcns o
| regeidtaiyubfamieat i on subfranes, respectively, and one

TR XN R T .
C %?é’}%cltal elrlﬂ n%lgdl 8ad MpfdsQithtiditsuBiames @5 s theluidigy: g@ling one or

difgita e representations to the associated
s uldre grBns o i@ kjuetibdarhle\RFB digitahakgs5epresepBibions as one or

provi des.for the or, ore queried .and file grey .

Ciniorg i 1R RS 8 tne(Bike B bR P P Fpdifpberting the one
| Ittt G86ri sdednld 18 8. OB @igil iREE rdppésehafion Qfbfiakifes to one or more
queried and file RGB digital Irmage representations as

orqueded ansk fale guest scale digithl image REBSetefiansfub{ramge and normalizing

represent atjon 1] .
L S ey St
Syb1329 reRhetethod forrdefihing 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 image representation subframes to facilitate the
converting. The method of normalizing includes subtracting a mean from each pair of
the one or more queried and file grey scale digital image representation subframes.
[0133] The analysis method 155a-156b further provides for a comparing method
155b-156b. The comparing method 155b-156b includes a branching element ending

the method flow chart 300 if the second comparing results in no match. The



queried and file grey scale digital inmage
representation subfranes, and nornalizing the one or

woreeos/12g1e3 i ed and file grey scal e digital i mgRCT/US2008/060164
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representation subfranmes. [0132] The method for
defining includes initially defining identical pixels
for each pair of the one or nore queried and file RGB

di @hipating FRER I 1SBbESED iRdlidee 8 braletBingRl difiéht GRecting the method
converting incl udes extractlngwa | um nance neasure

f ritmy QPtora detectine apalpss Bgthed §20ilf the eRnd icgmpaping method
iW%QBJ%%QQSﬁﬁgﬁﬂiﬁ@ﬁmSUbfranes to facilitate the
converting. e nmethod of normalizing includes

syb134jct Thegcompaeiag nietlsd Exbhl Soaiiticladest previdireg oregivantion
gqueried and file grey scale digital .| mage o

r psteesaagh Pk oL B Rk AE@org mgﬁi a“l‘%’w Sleggy yaledigitalimase
1553 f j i ' ;
L g e Oy R R aB TR s,
b rrepresintegioe | défiferancessutiframes dral aeininected Hueried RGB djital image

the s d ' [ts.] tch. Th [
rdERERFiaep dilgled chiitee URERmS 180RChi ng of ement
dijoess]i Nthel HEhHB EIqHoTilRY aGBgiEfratibetWech ¢dE B4t bPihe one or

anal ysis nmethod 320 if the second conparing nethod
158¢re quendsl and<filk iggeyi sealg digitat magegepgpeniationcybiiamnentpSb

155b-,.156b i nel ; i di J 11 |
s A oG AT 0 g v
grabYolaalaBiedif@idréy sdalensLeldeffirese Betl cenreashl pair afbe ohbbbmore

and rendering one or_nore RGB digital inage .
r epperedbaddile greymcpledtigital emagayepreRulatign SR TaAh Sepdating and

q . o - . h .
CHERB Gl & BbipTloch B8R, 580 SRRl Ahdacioptp oot subframes,
prand irépeatingtor gl & mimtrivanS AB for eachgaotofiizd oneafr nidre qoerged and
or._nore queried and file grey scale digital .i e

¢ P B AE Fisiok ibAge grRiE TN @‘IF?IH%?S_: S50 fpmgthod 155b
S qH&chﬁesQ@@eﬁb'ehﬁ&tl?'sEélﬁngI?g e ér3Abde quRkiEd Sreh) ¥cald BIFitAlimage
the absol ute val e of "a grey scal e pi xel difference
betpresmtatiao sulpframesad onhef:ani28or 1 2fopiselpublrame afifox p# pixel

grey.scal e . digit ] representation subfranes,
tﬁﬁﬁgwﬁﬁfﬁﬂagﬁd‘ ngﬁ§%PH%B0ne or nore queried grey

S Q84 3%] Ji THel sehling B8 tnotigidl 556 Rhcided indepbiideat® Scaliagdhe one or more
repeating to find a mnimum SAD for each pair of the

orquenied gsy scaleidigitebimagg renresenighey sukitamesdp gne af: ai7af get80 pixel
. ; : .
 THGRIBGR0 a0 PRl PORLb Bt O IRLLP AR oo

S n he one or nore
grsapfrafélac1 2806 1080 pixel E030eubRamt, adndanl 920 bf r080gixd ¢1 080p)
one of: a 128 x 128 pixel subfrane, 64 X 64.gixe
s §BPaRe, Wheken scalmecande gradg oG, B RER Fepresentatibn image or

directly from the MPEG image.

[0137] 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, providing one or more RGB digital image



[0136] The scaling for nethod 155b incl udes
i ndependently scaling the one or nore queried grey

waecaBa2sliuyi t al i mage representati on subfranes PCI/ORM08/060164
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of : a 720 x 480 pixel (480i3/p) subfranme, a 720 x 576
pi xel (576 i/r) subframe, a 1280 x 720 pixel (720p)
subfranme, a 1280 x 1080 pi xel (1080i) subfrane, and a

19dfresenidiida differehce(shBBRMREs, aHDbrAidng WaeHRicitds@aliédRGB digital
can be made from the RGB representatlon i mage or
diimage represepiatiemdilaipbehangegidfiame137] The nethod for

TP AR FgTBE Pl A R A

disgbfrahes itagethod féemelntied: lsupprebsir@ttbdedgwngme@ubbr mivee queried

156a-b in I des aligning the on nor e querjed and

f g fﬁ? dgite i igage ?e&resg Sﬁﬂg@érﬂrawlg\s MRS by

| RuARGARE m%l‘ﬁ’tetﬁlﬁer@ tﬁ@k@@dplf(élrdlﬂér‘aﬂée%eﬁgeél cach pair of the one
regi stration 155b, providing one or nore RGB d |g|F I

i rmgmre gu@@rﬂndtﬁlc) RGH diggalamege sapbdseatation subfdmes, and defining

vidin cte gueri ed digital i e
P of s e ROR AT BL R Sl e Bhos B R se
vaméréih i 17 éd?&sﬁtﬂﬁhr%f SADIELEER adhﬂisﬁcﬂli i mage
representation difference subfranes in nethod 56a

i 18138 esThesﬁufppﬁeé%%g gludpe peeiddiag ian edgremap &ordhe prs @ more
. ! ot .
g e%:ﬁgad an%e Ii(lilg 8%] gh%kﬁ%ﬁ%%egﬁggg s&%aqﬁgsnatnﬁt h@tpactmg the edge

rames, provi y sunmm n

akgay fot thewle We nivfre Gheriad@Rd MIaRGBjdllgftﬂnﬁmgerdpedsmeﬁbn subframes
each pair of the one or nnrecgﬁ®r|ed and file REB
d.fgﬂn@ € QNG @%ﬁ\l%@ﬁpétﬁ%ﬁ gitalipage LEREesERIption wyirames,

q P’?}e?aﬁ ﬂfvuﬁﬁ%?r % b9 dcflded %9&1&?5’ Stslﬁ(g Hiati on

erehce su a set wherein
C §0 1488 p Siicti prgviGih ths ccbmlecmd gu¢rfeddRGBIdigita] OA8E] refiilesentation

SupBEschs estes. bou Sag an e AR (AT, oron
I 9P L8 RGBS \Whditad %&&?e%@tfoﬂ%ﬁbﬂ&né%a&@ﬁ%ﬁﬂ to the

for the one or nore queried and file RGB digital inage
r eptrczfsman vatioon REPdighalamage mprashretaboredidieranse subdiaedsed

V\E&,JJI nela}e &?tg?(gg)trglﬁndgaa %ﬂég rrnﬁs égtdl%l? I‘T’rﬂ ! rr%g%&ntatlon
Sabffdre del suBframbOdr0] cobhectpd qdribdRIGB ligzitad ﬁﬂ@treﬂ‘esentatlon
queri ed RGB dhg|tal i mage representation di

cl§Haigd changersubEame 1 sea-haelwiss aisprlingdesmethiod Héé‘ﬂ’ iflenprdently
d'sl:aa}fn'gqge gnes&l &fe q‘é@ﬁe@% ngltﬂqﬁﬁgg%gmtgﬁ&l §u%lfra es to one

I mge represen ation su rrespond to

sef: aof28o;n E28pixaisubrRGE, al64k balpixehaugdranep and e A2 at3|2qmcel
di fference subfranmes. [0141] The nmethod for rendering
ofeP Yrore RGB digital inmage representation

[0142] The scaling for method 156a-b includes independently scaling the one or
more queried RGB digital image representation subframes to one of: a 720 x 480
pixel (480i/p) subframe, a 720 x 576 pixel (576 i/p) subframe, a 1280 x 720 pixel
(720p) subframe, a 1280 x 1080 pixel (1080i) subframe, and a 1920 x 1080 pixel
(1080p) subframe, wherein scaling can be made from the RGB representation image

or directly from the MPEG image.



di fference subfranmes and a connected queri ed RGB
digital image representation dilated change subfrane

was@aaksiencl udes a scaling for nethod 156a-b PCT/US2008/060164
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i ndependently scaling the ene or nore queried RGB

digital image representation subframes to one of: a

128 x 128 pixel subfrane, a 64 x 64 pixel subfrane,
ar[148)32The m&hpd Rev chahB3oa fwrther Plod2des Threa detedtion@nélysis method

met hod, 156a-b i ncludes in ndently scaling the one

o2 fore geiert lsom@tiﬂ?g???e AREDe P P@geeﬁé%ﬂ% fetection method
SUbiraiBge {ideQB&eQion RatéR Ind & dati% e tate 28 ithMes for the display
subframe, a 720 x 576 pixel (576 1/p) subframe, a 1280

x n74ch dcaleq dd )l 28 dsfoontrelledbylthe Osex intedacepi el The detection

(10801)) subf d.a x..1080., pi,xel 080p). . .
{ v et o3RS phsslry bt i R 24 S e PRjige detection
I fafas @tyakinR thidIBEI8s Rlethddr380! WierbinQhk HRenyPHfresholds method

i mage. [ 0143] The method flow chart 300 further

pr3d0ipseddgsder enedeft ewtometic easetl of ysamistthisghaldp mapyal reset of

det ' ' t he associ at ed
cﬁggéﬁkﬁﬂﬁgggg¥§%§C%@%E%gm%égmbggvide vi deo detection

g0 44] artheahéthsd flowahhnB300 Sirchepprbvideagekird compdithg method 340,

di spl.ay match _and video driver 125, as control] ed

t PEOYidiag ajbranchmg clemeny ending ﬂafetfl@%?@ Slﬁwaf%awgﬁéil tﬁeﬂb\%@tabase
3 assify detection nmethod 124 further
p%gﬁﬁggngggg ion data to a dynamic threshol ds nethod

3301450 16i AAtshews g tramersed $et eE KN N siested ibgjoidB (ature subspaces in
provi des for..aqne of . autopatic, reset of amc . .

P b apers J09R Bsoro e B Biyh e mApaGY fresend fyention. A
C Qb QP8 205 BRAHSaf A ah@ Mﬂ:hnéi@&td@ia?% ggé 1%%@ Ba( kbt BOO

further provides a third conparing ne : .
prdunaeiving fide images Hiah frilanatebing cdtegiartd 1 tand 4hdtsnelias filsimage 432

[ bR TS B P DBl e SRR,

di[614®] NtFIGeaB ¥héws tHesRaersd bal of BaNNI iesaAdis)ofHd Beatuite subspaces
accordance with a first enbodi nent of the prese

i (Wi ehenge m ygugricd dnppmgbiens 18 pggordange Wilhegrferst énbodiment of
f i fa & | g2V . ile im
| HIORE LR 8 LU AP Ha B 0 (4RO e mage

su4g h satsfrdmd 427 dmaet Maech ata dubfraseohrdshodd e a Bdiddaytbeaween feature

boundary between feature spaces_410 and_420. [0146
FPDECcoRY M 1 TS FaRt Wik BUTMRERAP hg agew Subframe 432

dijg} é?xiethebJ SRR AHPRRAGEEH ﬁ‘!ietil_lﬁa%e gﬂaﬁﬂ%é au&ieausla'gfﬂos,

i mage subfrane I n accordance wt first enbodi men

ofwhelein pothdenget filevmage 6l subfreme 4qlend eawisrblgema @32 comprise a
S lfllg\]:vrs%gé%ag'éz élet ?grdﬁlg ta{rgétqrentagg h%f | mge
[0147] FIG. 10 shows an example of a change in a digital image representation
subframe in accordance with the first embodiment of the present invention. A set of
one of: target file image subframes and queried image subframes 500 are shown,
wherein the set 500 includes subframe sets 501, 502, 503, and 504. Subframe sets
501 and 502 differ from other set members in one or more of translation and scale.

Subframe sets 502 and 503 differ from each other, and differ from subframe sets 501



431 subfrane 422 do not match at a subfrane threshold
at a boundary between feature spaces 420 and 430. A

woraiosh28183 f ound with file i mage 432, and a newGUbE20881860164
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432 is generated and associdated with both file inmage

431 and the queried i mage 405, wherein both target

file imge 431 subfrane 421 and new subfrane 432

CQixBI503 %ﬁlﬂ[b%WC%h‘t@ﬁtp&ﬂﬁ%)r&%ﬁt JnoiEnafgk: Hﬁ‘fér@t{cﬂ% alsiB@ A dddiching
[0147 0 shows an exanple of a change in a
dithgieskdldi nage representation subfranme in accordance

h t .enbodi of th resent nve
cdblgh "ok Bhe FIRRRR TR bech ach OB iF B Mlecti N RIh o kpedife
| reRgRdEHE s RBD T, 59@11&b@u1$dwswbd Mleit i dapabie of RirtheOModification.

i ncl udes subfrane sets 501, 502, 503, and 504.
suivrthamporecthis application ismperded tefoVEF # YArtatipnS gges, or adaptations

Ny alﬁi%/é@b%ﬂgﬁlgg{éh él%g 8?%&?&% d?'l%l 't}%mrg%g 1§ah§1re as co&ne within

diknben of icostomatyf practizese tie dbaridcibdiz, inventiomperainnane ag fall
and present an_|na ference to a subfrane matching
t H’\“@ﬁg}ecﬁcof"b %f %ﬁ“ﬂ%‘i ¢lgES hvent i on has been
aﬁw be&u plbRARBES bhiRtsWrdbatdhe aﬁmeﬁtléﬁsqnemea [FEMRlsS
ere It wil bé understood that it 1s capable of
f Lspednﬁcatimcairef hereiniinenrpéiatet hyrafsrence taths sapp Extentt dsafedch

cover any variatio uses
ot SR RHBHERI: PR Bt G afeRaglR §5 apERPRGHRY rfiduay
Prifgieatd & SCinspbRtaliShycefRente! Ni N known or custonary
practice in the art to which the invention pertains,
and as fall within the scope of the appended cl ai ns.
[0149] Al publications, patents, and patent
applications nmentioned in this specification are
herein incorporated by reference to the sane extent as
i f each individual publication, patent, or patent
application was specifically and individually
indicated to be incorporated by reference. WHAT | S
CLAIMED I S: 1. A video detection nethod, conprising:
(a) extracting a feature data set froma queried
digital image set and a file digital imge set in a
first set of file digital imge sets; (b) neasuring
one or nore errors between the feature data set
extracted fromthe queried digital inage set and the
file digital image set; (c) repeating steps (a)-(b)
for one or nore file digital inmage sets in the first
set of file digital imge sets;



(d) generating a second set of file digital inmage
sets, wherein the second set consists of each of the

wo dos/1e81gs t al i mage sets in the first set havi PQI/ES2008/060164
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corresponding one or nore 88rors |less than a
correspondi ng set of thresholds; (e) repeating steps
(a)-(d) for one or nore feature data sets, generating
a matching set of file digital imge sets; (f)
MEWHAT I§ CILRIMEDNS:e bi t map mat chi ng errors bet ween
one or nore subfranes of a queried digital image in

the queried digjtal inage set and one or nore sets of

one or_lrrpre‘gﬁ’%*ef’gﬁ@g‘g?mﬁa’f’pi @URGI%l i mage in a

file digital,joaaetiseh fdafurk Q8ta¥BY frdth AQueRéd @kithlihige set and a
digital inmage sets, wherein the bitmap conprises a set

offile dipitabidnagesel is aifirstast REHediditat imggesets; (g)

transl ating,,(esizi.ng, and requantizin h ne

mor e subf r afRbIRHE e OfR 8F TRt STt PAP MGGl e set extracted
r gRRatietfhetitd digital iBehige Setldng thEle@igitab irBagddl detfap

mat ching errors; (h) adding, to the one or nore sets

of one or ndekrepeamESHps (Bf(b) Fas one pemarfilealigitakimgage sets in the
0 stosft'of(ﬂi)ed‘i)@ﬁl %a%grﬁ. new subfranmes, and (2) a new
sgﬁ of a6rt

one "or- nore ames; and (i) repeating

(f)-(h) for (@ngeneratinpasetdridesetoftfile digitaivigae set3s, wherenirthe
nore file digital im ts in.the matchjng set of,
RN TG, ST N S T

; &€t e
F S E O SR A B Rt B B A L SOl
t wo- di nensi deatepeatiagistps ¢at(dyforene st moreafe@eaRVa sets, generating
space. 3. The nethod of claim?2, wherein the first
f&ﬁE?tF%‘Hgégﬁ?ﬁgg@? al Mgk 8if¥or al |y segmenting t he
queried di gi(hahedsiBAERESr AHKE Hithapirhdtehifly @irbRlbetwid@®ne or
set into a set of segnented queried digital inmage

s mye sebframgesaofaaquened digifaleimage i thequenies digitaliimggeset and one or
subsets aecording to distan ] of .t v .
e s SEPRL R oBpllby (Y AR FRET e th o 84S Bhage setin

C IRSREt¢hingsetivfeile dibifl Fhigalsels)RB&sin the bit@ap ue@nprsks a set of
digital inmage set and between consecutive file digital
i wadpsed pixelspean RGB enlgl 04 nage set; and (ii) finding

one O T DL, S0 FRURESREN Dor o o
quier quedied idégitahimagrrne repebting €) fa @duce the one or more bitmap matching
€ITOorS;
(h) adding, to the one or more sets of one or more subframes of the file
digital image, one of: (1) one or more new subframes, and (2) a new set of one or
more subframes; and

(i) repeating (f)-(h) for one or more file digital images in one or more

file digital image sets in the matching set of file digital image sets.

2. The method of claim 1, wherein the extracting in (a) comprises
extracting the feature data set by a first function of one or more two-dimensional

statistical moments in a COLORS9 space.



the one or nore two-dinensional statistical nonents,

and finding one or nore file nedians and a
waeorsasgiandi ng file i mage nedi an frame for onePOF/URIOE060164

segnented file digital imge subsets fromthe one or

nore two-di nensional statistical nonments. 4. The

nmet hod of claim 3, wherein the neasuring in (b)

conpri sgs Nefsdkhtthed 6Nelaidh 2 Wh&erthOfifst AgicHB Bothp@seane

or nore queried nedi ans and the one or nore file

nedi ans. 5. (PHemperaHygegnentingiths querigh digitahimags sgteétnddhe file

o e ) TR o 33 dsShmt B AR B AT SR s pfKerof

ofsegmanted file dgiildmage hebsesacaeding o & dis(aare araqiré sEthe one or
extracting the feature data set by a second functlg )
5 ofMmerRdWaTdvBRRTIONh statittice] woments bbtReR ConseRuiavegenRg digital
s r
7 LB h h Mher R CRAR Fradt L e O Dkl ARUBEY images in
quhcﬁkdhgm@unmgemwagds in the queried dlgltal i mage
set and a se g file d| i tal ﬁFﬁ the file .. ed
digital inadd SB¢nELRGOY "5 © %‘é‘“’&n@ i 2b  CRUEPARTIRG queric
S Eﬁnagé AR FariEfof oh&\6r ﬂbf&@?‘n@ﬁ‘t@ﬂ qbériddl difitA dna B8étS from
to the tenporally indexed se ueried digita
10 i rfgens mmonertmt mpmimal ytatlmr@k@en@ets, aid ﬁmdg leg emeyenrapre file

' ﬁn%%ns agﬁﬁ’r 35""5@‘ \f?’gfl\e/?’ﬁ‘%é & dl?llé\,ﬁfg%lr%; ‘or o%gééﬂet%ted file

ofdiging 1ﬁﬁ%dmib§et§ Womcth8Bfis biomate t%adltrﬁhslﬁﬁ?dl stakisival Mmohehts.
t he set gueried digital imges and the tenporally
re_two-di nS|onaI i stical

|ndexed set of ogg g 85
moment < f or thfanetaed of claim 3, Waggrindhe meayess Ty (b) pwprises
m?ﬁ&g%ﬁ% r'fé S IR ertRES R Berd A€ oﬁ@Br 2brd WRrid4 erﬁfah%ﬁd the one

statl st nonments conprises at |east one of: a nean,
15 a orardrafibemedians.a skew. 10. The net hod of cl al m 3,
wherein the extracting in (a) conprises extracting a

set of - Wo- BN f fficients. ...
T a0 Oro LBaREhoY B PR e B3RS e Bl Slop Rl Jacstcal
f GhorR&fs BEmPRIeS abRASTRIAE Ot aqu@ard 8 Gadhrile] &ld 4 JKRgE

subsets; and extracting a set of tmo di mensi ona

wavel et transformcoefficients in COLOR9 space from

the filte i melde methedaf ¢lpiant ‘F’]éﬁfelérﬁ}ée @?traﬁﬁ%lrs(@bﬁ%mrws
f 'eg(ﬁaéjdn%' tfl@keawgggta%&tﬁﬁé second function of two-dimensional statistical

20  moments in a COLORY space.
7. The method of claim 6, wherein the second function comprises:

(i) temporally indexing a set of queried digital images in the queried digital

image set and a set of file digital images in the file digital image set; and

(ii) assigning a corresponding set of one or more two-dimensional statistical
25 moments to the temporally indexed set of queried digital images and the temporally

indexed set of file digital images.



11. The nethod of claim10, wherein the set of
t wo- di mensi onal wavel et transform coefficients are

wolas/198ky¥el et transformcoefficients. 12. The PeL/oszTHogdc0164
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clai m 10, wherein the COLOB space is transfornmed to a
grey scale. 13. The nethod of claim 3, wherein the
gqueried digital imge and the file digital imge in

(f) compri seridifetBo@bf @8imedvRdeinTBORchfARE iRt cbPrises
file nmedian i mage frame, respectively. 14. The nethod
ofcoavelvingthe tommosally indexed set affone prBroEitvsi-sigessional statistical

c ] r . ; | 3

- REEAFRyREs e REROSELRY Bhaedd BHCAPRL ST Gl st oncor
Vv @hdre¢ab-dingieistial btatigical méments ifer thetdrted fitd digitaliimagds,

wherein the set of ordered pixels is contiguous. 16.

The net hod cla 1, wherein the transl ating, . -
resizimg, r ethod pficlan e Wheseindhe st e? swq-elrr?e@aﬁe@ statistical

t RRoRBRs BSmPRES aPlchsoRe BRIGRENY a SRAAICE, drd  Kbw.
conprises one or nore feedback |oops. 17. The nethod

of claim1l, wherein the translating, resizing, _

r equantli0zi nglheamethedpiclainng, wliereinghe exdiagiing inc(apemmprises:

nore bitmap natchin FFQOrs.in co [ n : :
et ect 1 on arfdeeapia e PE s et Qe R AR §iHpions na
ClEONORY sphrfedm thduetidd imgge Mediin frime fhteone® Mvre Senented
addi ng_ a subset of the one or nore subfranes of the
querieddigiteli image pyhsgls; ando. A vi deo ar chi vi ng met hod,

conpri si ng: 0 X - : -
video to a seé(?r )Cl%tﬁ{éfcal %Eggﬁ“g’u ?12% %?lﬁgélg)é%del(‘gg?%éef% %(%Eﬁfr%%lents ma
a @LORD spacdefeom diecfilt iimagaiatdiah frametfbreorseair nodre fsegmented file
digL2$l i mages; (d) generating a set of video analysis
d&Hsite FERse NSyt of file digital inages: (e)

generating a set of netadata fromthe set of file

di gi t aly1i mag@Riméthed 8€A8HAE0,Reheteif Ble Rf ofM@dUdimensional wavelet

annot ati on data based on the set of file digital
i feageform coefficients are Haar wavelet transform coefficients.
12. The method of claim 10, wherein the COLOR9 space is transformed to

a grey scale.

13.  The method of claim 3, wherein the queried digital image and the file
digital image in (f) comprise the queried median image frame and the file median

image frame, respectively.

14. The method of claim 1, wherein the set of ordered pixels comprises
one or more sets of: a horizontal offset, a vertical offset, a horizontal segment length,

and a vertical segment length.

15.  The method of claim 14, wherein the set of ordered pixels is

contiguous.



(g) generating a set of video indexing data from
(c)-(f); and (h) archiving the video and video

WO pabes281g3 dat a. 20. The net hod of claim 19, whRCEUR20081660164
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encodi ng conpri ses convertidng the video to an RGB

col or space. 21. The nethod of claim19, wherein the
generating a set of video detection data conprises
extractiglg: Phdmeéthbd bedhi € wWikrainiRé ra|#BEORSIZimpatddumtizing,
data set, and a third feature data set. 22. The nethod .
ofand|repagting (f) tasdpes the paeoF mpr bifragn Mptshiagearosdn (g) comprises
c ri 1L st nction of a set of two-dinensional
s?daafgiog?}%z% e?rit))gr?e%r%?é In a COLOR9 space.23. The net hod

of claim 21, wherein the second feature data set

conpri sl¥s a Heaoettlod ufdtinoh, wliereingkd traxfslating, resizing, requantizing,
two-di nensi gnal statistical noments in COLOR9 ace. .

2 £00TEREAIRE (1ot BRUEH P ANSOmOtR L FRAR IR BIng FFTPEF in B qapiprises
d%%d%@ﬁet@&i@(drﬁ%ﬁpﬁre&%n Rhctiow- di mensi onal wavel et
transtorm coefficients in a COLOR9 space. 25. The

nmet hod of claim 19, wherein the generating the set of

vi deo dffal ysihe methed ebelpim besheyeindhardding indhpfurthgr eomprises
i nat i gi t VP t
g3 B 8 OV g

identification estimtes. 26. The nethod of claim 19,
wher ei Mot he AQeidedatdhivgng etlnd cafiprisidgdat a conpri ses
generating: date and tinpe data, gl obal positioning
syst em ( GPS)(@hencedingddidso%8eo recorder capture dat a.

27. The net hgeioforthaindvidbo (WARERIfTIL BideReied;i g the

set of manual’ annot a% on data conprises generating

manual ent ry(cpgenetatinge sdiaefayidedudettction datatfeom therseteefi fdle digital
data, keyword data, digital rights data, copyright
dd™48%and reference data. 28. The method of claim 19,

wher ei n t he @pp&iepdtinB@ seh6r vigdo AfalysistRen frovdakd sf oflBleigital
conpri ses generating an automati c segnmentati on and

stimagést i cati on i ndexing fromsteps (c)-(f). 29. The

hod of cl g . i i yi ] -
met hod of c gjege%nr:%ga’tlag?%reteéfr}nétgfatgﬁégllnt}é% g%iotrf]'g?i?ea&'g%qmages,

and vi deo ié a conprirses

rel ational qft@hastngalerdfshdngal dnnetasien dath bhsddeon the set of file
di@gi_t al images, the set of video detection data, the
seligity iRgeso anal ysi s data, the set of

(g) generating a set of video indexing data from (c)-(f); and

(h) archiving the video and video indexing data.

20.  The method of claim 19, wherein the encoding comprises converting

the video to an RGB color space.

21. The method of claim 19, wherein the generating a set of video
detection data comprises extracting: a first feature data set, a second feature data set,

and a third feature data set.

22. The method of claim 21, wherein the first feature data set comprises a

first function of a set of two-dimensional statistical moments in a COLOR®9 space.



net adata, the set of manual annotation data, the set
of video indexing data, and the segnentation and

waeooatizfisrat i on i ndexi ng data. 30. An appar at UBCHUSW& 00164
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for producing video detecti3on, conprising: (a) neans

for extracting a plurality of feature data sets conmon

to a queried digital imge set and for each of a first

set of 3.1 e Theyhtthbd bffelgien 3Etwheréih theegaond feature data set comprises

sequentjally searching the plurality of feature data

s e ecpns 1%50%%& efﬁq ¥4 °§gf‘f°'6¥“qn§1|°8%oﬁtaé1sfl%ﬁl MOREHEs ey GOLORI
mh@g&in the sequential searching conprises nmatching

the plurality of feature data sets conmon to the

queried digital imge set and to a sequenti al

smal | er2dset Tfe methe@pEclaim 2 hevlidreis thesthird déatfirieldgta set comprises a

digital i e .sets; nmeans f or..conpari or

ks SusrPRRE ST Siavb il PRI SRR ETERLA P Face.
queried digital imge set to one or nore sets of one
or nor ssubfTiamasthed oficlhin €9 dVigiréialthd gengaating tige Jet bvideo
digital image set in the nmatching set of file digital

i rARakysis data compaises SFNEENE (HHPAFtR Soanseplimales oxigshfqotage
a e C . 0 M

£ S AAERGE SBhalEs Splctn B RERERUEY s RRE KRGO
castimates.0 the queried digital image and to the file
digital image; (d) neans for translating, resizing,

and re nti.zin h e 0 re .subfranmes of th

quer | octbd oi T Hethed el A | L SRR Py SO s Lo Rgredate
Orcomf)'ﬁ@esb%én%ﬁngﬁda‘%@éﬂlﬁtjrﬁé B8 Sglebal POSItiORinERYRerfi YGPS] ata, and
of the set of ordered pixels, wherein the one or nore
bivideereearderrdapgredatars i s taken between the queried
digital image in a queried digital imge set and the

file digitalyj ' £ IOl ' j

mat chi g secsrppd Oetaln L6, il M diBRng e delof Eual
denacthiingddta behphsdsigehdratingmanual entre oD ititlewptandiratiomdata,
errors is_less than a correspondi ng set, of threshal ds;

( fopmmeRtsdatey kexwarddpta, drgitsbrights gﬁtai copyueidaty ,ar@ Eetengace data.
one or nore sets of one or nore subfranes of the file

di gi t alygi Mgghe MEtRoPEF clhitl 18RehePéin TRY EnBRVng HRY JefBAdeo

and (2) a new set of one or nore subfranes; and (g)
meadexirfgxdata eqagprises gerferjtingfan fupymasivesegmentptien nd gratification

di.gital lnages i ne or nore file digital imge sets
iﬁ‘g‘i%“%}fé‘?f&%‘feﬁa(@é ‘of file digital imge sets.

29.  The method of claim 19, wherein the archiving the video and video

indexing data comprises generating a relational database comprising: the set of file
digital images, the set of video detection data, the set of video analysis data, the set of
metadata, the set of manual annotation data, the set of video indexing data, and the

segmentation and stratification indexing data.

30.  An apparatus adapted for producing video detection, comprising:
(a) means for extracting a plurality of feature data sets common to a

queried digital image set and for each of a first set of file digital image sets;
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(b) means for sequentially searching the plurality of feature data sets
for a matching set of file digital image sets, wherein the sequential searching
comprises matching the plurality of feature data sets common to the queried digital
image set and to a sequentially smaller set of subsets of the first set of file digital
image sets;

(c) means for comparing one or more subframes of a queried digital
image in the queried digital image set to one or more sets of one or more subframes of
a file digital image in a file digital image set in the matching set of file digital image
sets, wherein the comparing comprises comparing a set of ordered pixels in an RGB
color space, whereby the set of ordered pixels and the RGB color space are common
to the queried digital image and to the file digital image;

(d) means for translating, resizing, and requantizing the one or more
subframes of the queried digital image and repeating (d) to reduce one or more bitmap
matching errors of one or more subsets of the set of ordered pixels, wherein the one or
more bitmap matching errors is taken between the queried digital image in a queried
digital image set and the file digital image in a file digital image set in the matching
set of file digital image sets;

(e) means for detecting a match if the one or more bitmap matching
errors is less than a corresponding set of thresholds;

(f) means for adding, if no match is detected, to the one or more sets of
one or more subframes of the file digital image, one of: (1) one or more new
subframes, and (2) a new set of one or more subframes; and

(g) means for repeating (c)-(f) for one or more file digital images in

one or more file digital image sets in the matching set of file digital image sets.



