MEDI A ASSET MANAGEMENT FI ELD OF THE | NVENTI ON [ 0001]
The present invention relates to nedi a asset
worevagersent . Specifically, the present inventiPOT/US2009/040361
rel ates to netadata nanagenent for video content.
BACKGROUND [ 0002] The avail ability of broadband
communi cation channels to end-user devices has enabl ed
ubi qui tous nedi a cMEDBYASSHTINMANYGEMENT, and vi deo
content. The increasing anount of nedia content that
is transmtted globally has boosted the need for
intelligent content managenent. Providers nust
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on second nedi a data. The method further includes

transmtting a request forgiphi ﬁt associated with
t he second nedi a data. The request includes the second
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The method further includesassociating the netadata
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t tPr?ethod further includes comparing the second descriptor with a first descriptor. The
first descriptor is associated with first media data having related metadata. The
method further includes associating at least part of the metadata with the second
media data based on the comparison of the second descriptor and the first descriptor.
[0004] In other aspects, the technology includes a method of media asset
management. The method includes generating a second descriptor based on second
media data. The method further includes transmitting a request for metadata
associated with the second media data. The request includes the second descriptor.
The method further includes receiving metadata based on the request. The metadata

1s associated with at least part of a first media data. The method further includes



second descriptor and a first descriptor associated

wth the first nedia data. [0005] In sone aspects, the
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managenent. The nethod includes transmtting a request

for netadata associated with second nedia data. The
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The media fingerprint comparison module compares the second descriptor and a first
descriptor. The first descriptor is associated with a first media data having related
metadata. The media metadata module associates at least part of the metadata with
the second media data based on the comparison of the second descriptor and the first
descriptor.
[0008] In other aspects, the technology includes a system of media asset
management. The system includes a communication module, a media fingerprint
module, and a media metadata module. The media fingerprint module generates a

second descriptor based on second media data. The communication module

transmits a request for metadata associated with the second media data and receives



nodul e, and a nedi a netadata nodul e. The nedi a
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transmts a request for netdhdata associated with the
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determining one or more second boundaries associated with the second media data

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

[0012] In other examples, the method further includes comparing the one or more
second descriptors and one or more first descriptors. Each of the one or more first
descriptors can be associated with one or more first boundaries associated with the
first media data.

[0013] In some examples, the one or more second boundaries includes a spatial

boundary and/or a temporal boundary.



second descriptors and one or nore first descriptors.

Each of the one or nore first descriptors can be
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associated with the first media data. [0013] In sone

exanpl es, the one or nore second boundaries includes a

spatial boundary and/or a tenporal boundary.[0014] In
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descriptors based on the first media data and the one or more first boundaries.
[0022] In other examples, the method further includes separating the metadata
associated with the first media data into one or more metadata sub-parts based on the
one or more first boundaries and associating the one or more metadata sub-parts
with the one or more first descriptors based on the one or more first boundaries.
[0023] In some examples, the method further includes associating the metadata
and the first descriptor.
[0024] In other examples, the first media data includes video.

[0025] In some examples, the first media data includes video, audio, text, and/or

an image.



one or nore first boundaries and associating the one

or nore netadata sub-parts with the one or nore first
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[0023] In sonme exanples, the nethod further includes

associ ating the netadata and the first descriptor.

[0024] In other exanples, the first nedia data
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one or more first boundaries associated with the first media data.

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

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

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

[0037] In some examples, the system further includes the media metadata module

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



[0035] In sone exanples, the systemfurther includes

the nedi a netadata nodul e to associate at | east part
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second nedi a data sub-part s6 based on the conparison of

the second descriptor and the first descriptor. [0036]
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quick and accurate metadata association.

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

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



I ncreasing the opportunities for re-use of the nedia.
Anot her advantage of the nedia asset managenent is
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of nmedi a production by enabling re-use and
re-purposing of archived nedia via the quick and
accurate netadata association. [0043] An additiona
adM@ddpgOtiad atgeetsmadiadvasget ofite pgaERhyémsiohRall beb@ne
medi a an it ssoci at.ed_ net adat a can be efficientl
s e%HP@FF‘é‘H HetPB RO EBE £ HaHEkAFoP HgeR Hecapamctieh yigpe
us $h
mﬁcggfgnemh?%mfwﬂ% ﬁ%lf?%ﬁ%&hi‘%ﬁnﬁﬁe% SN ALBRBE by of
meelampde efliyve by quickly and efficiently conparing the
uni que descriptors of the nmedia with the stored
descri pt or s ofBRIEF DESCRIPIIONIOFTHEEDRAWENGSchi ve
thereby enabling the quick and efficient association

of [004%] COK¢ REeEgoMRE aliddtBer dbjdts, fdARAER aA® 8@tantages of the resent
managenent . [0044 O her aspects and advant ages of t

prigEeton; #yeel poiedRvention ek wap banwne filomderstood from the

f 01}0!118W}1rg%ag§110ﬁ oneoqL Vgqul? én%c}d?lﬂentg %Flﬁegt zﬂ% tl%ggtjh?lﬂ\glttfl B

anyi ng amnngs
pnwnmmpmqangmnﬂwm%a nventi on by way of exanple only.
BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0045] The foregoi ng

andoed]heFIxhj i aittatesl RhEH@SI b1aaddagféanbmlea<eﬁ{platrfﬁ @ystem;
present invention, as well as the invention itse

Wbbape Per.e Jluitfaf{estanﬁﬁétﬁ;ngpgloélf @ibtaheof & LQWPDGy content

description of various enbodi nents, when read together
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FIG 51 ust?ates an exenplary fl ow di agram of a

9‘?96’5’@ II%E} gfﬂl@st;aiterg crarlnBltai'y flow diagram of a generation of a
fingerprint;

[0051] FIG. 6 illustrates an exemplary flow diagram of an association of metadata;

[0052] FIG. 7 illustrates another exemplary flow diagram of an association of

metadata;

[0053] FIG. 8 illustrates an exemplary data flow diagram of an association of

metadata;

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

metadata;

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

metadata;

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

metadata;



[0051] FIG 6 illustrates an exenplary flow di agram of

an association of netadata; [0052] FIG 7 illustrates
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net adata; [0053] FIG 8 ill&ustrates an exenplary data

fl ow di agram of an associ ati on of netadata; [0054]

FIG 9 illustrates another exenplary table
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subfofiame; [0064] FIG 19 illustrates an exenplary flow
chart for the digital video inage detection system
anmopPP651G FlIoGHust2ZAA- 2R eipl ag Hlb @t af Mok e aitar yideo image
traversed set of K-NN nested, disjoint feature
subipriioasystams gyt ur e space. DETAI LED DESCRI PTI ON

[0066% B¥ way of general overview, the technol og%h
col¥9aPlesFied RAACHIR dlustrdte ag exengplegivttedversod seigé Ks Ddhnested,

fil.ns, clips, Aand advertisenents, digital nedia
br‘é}gl&%:nég?ash?regfl@%p)ac Sc%no?aftt}%rFs ¥dia content to associate

netadata (e.g., inf Obﬁ@ﬁ@g?’%@%fwl a, rights

managenment data abou , . th the nedia

Co[rbt()%g]t }%Iy%va%/ 0%%2;160}% overview, the technology compares media content (e.g.,
digital footage such as films, clips, and advertisements, digital media broadcasts,
etc.) to other media content to associate metadata (e.g., information about the media,
rights management data about the media, etc.) with the media content via a content
analyzer. The media content can be obtained from virtually any source able to store,
record, or play media (e.g., a computer, a mobile computing device, a live television
source, a network server source, a digital video disc source, etc.). The content
analyzer enables automatic and efficient comparison of digital content to identify
metadata associated with the digital content. For example, original metadata from
source video may be lost or otherwise corrupted during the course of routine video
editing. By comparing descriptors of portions the edited video to descriptors of the
source video, the original metadata can be associated with or otherwise restored in
the resulting edited video. The content analyzer can be a content analysis processor
or server, is highly scalable and can use computer vision and signal processing

technology for analyzing footage in the video and in the audio domain in real time.



anal yzer. The nedia content can be obtained from
virtually any source able to store, record, or play
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live tel evision source, a network server source, a

digital video disc source, etc.). The content analyzer
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COpBosTy NPoreoed! thé Yormrediaaialysisassect aiteshawé tdhté@nalysis and

digital content. For exanple, original mnmetadata from
sofiesasialz tagwolagy 1bblghkych%r|ateot\Hbﬂﬁrﬂb@@are ebseustemay e idug to

th r |

deiaél.‘%%t%?%@%%fﬁﬁ%?%%‘%n% Bl thdf e AR TBHADA, the content

deamlyspst oargeraf rd’ultlﬁelsr@:upa‘bée vi deparinp eontehigivitiahn mc&iwazb&toé over

soci at e mnth or otherw se restored i

r e%%%2 %Oﬁ AABT PEGIeR R e shantaghiewsht asnalyd @vethéﬁﬁcwrg to re-

Copbfihte ABLYBHSa PErIRERS OThOborSRHr6h of ih% BhEh éﬁd the association
scalabl e and can use conputer vision and signal

pr oﬁ‘élssmmgiatae«bdm mbb@gulfr@pn@namﬁztmgorf wmetiggletipmof the footage to

vi deo an omain in real. tinme. [0067] ..
voPEBuBRorepd b Sndih e pens! Suf§Brne i pbratariation from the

CORfeBNntstrRfal MG ifseBNHd 0Bl adaldrelethnnlyo@yngdase HhahlyWunlimited

accurate. Wiile human observers may err due to

f agnguet of gredid epntenfpithodlenanuaginteragtiva. f oot age that are

difficult to identify, the content analysis server is
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ANBLYSISIRELNEL: BRANRIALESARSGLIRLor s, such as di i tal
Slgnatures - re erre erelnflngerprlnts -
c l.a caontent..Preferab
OO S Bl TP L LB g,

S egRBdLS mdfﬁatafeﬁt@ﬁnh@sanﬁehﬁldflbr@hhﬂér fEAngSqUERSs B8 §)sIiNG media
speci fic video, audio and/or audiovisual aspects of

t hemphesiustaedn Bble bl Brothersyerdpn typ exeﬁh@lsébe cerrent
p azrir}a sﬁsseN&:r rr&%lv\% ﬁl%q ksanﬂrq; $01%E{§g ?rgk:?%l‘;a}sla, g@&?:ﬁtgyme

in the audi o stream sanpl e uni que
f i fggerpinitn fortthamedia A)alsd cwlrdsytha fiagerpants feki the hreldia A and the

¢ .
' Sr%%%%‘f? g g}teltagiagl? g\[ﬁaésheu n‘[xjggl?ney (I)rdaef‘g latgrut?rlng 1na}%g/egarmple the

content analysis server receives media B, generates the fingerprints for media B,
compares the fingerprints for media B with the stored fingerprints for media A, and
associates the stored metadata from media A with the media B based on the

comparison of the fingerprints.



[ 0069] The content analysis server utilizes such

descriptors,
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to associ ate net adat a
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in a nedia sanple as illustifated in Table 1.

wor ds,

in this exanpl e,

I n ot her

receives the nedia A and the associ ated net adat a,

generates the finga@li Bkémpiry ARSodimihaPAcesNd st ores
the fingerprints for the media A and the associ ated

the content anal ysis server

e tviedataa
this exa

| e,

Fivgapriktievigadmea t 1 Mg Madia
t he content analysis

&inkapaiit

server r

{Rd3@t
ecei ves Metadata

|| Associated

QT Rere
conpar es
fingerpr

Bt adat a

he fing
nts for

fromned
rom- Qo

conpiEr’s
AsS0cCi at
nction

HH 062t

on Procs
| bl ock

ilt\tlygu
iRk,
RdiA A

§

éﬁﬁqraﬁ$

I IIQK‘IS

and asso

?ﬁﬁ%ergrlnts Tab

; FIG 1

a t

ASpY

0

g
W

Br
e sto
ciates the storé

pedia—-A-w-th-the media-B based on th

Little Bugs
%ﬁ&axwz
2dtudio

N

e 1. Exe
| | ustratle
an _exe

gLy

nplary system 1

e
NA

DO.

nEeaygrst
DBA,

5 COﬂt e

b A3BBDS8i n
B [LO5b thrq
nt devi ce

dh@d@gsone
1e7XY 957
5) ,

a content

o L BBREWNt
hafter re
anal yzer

Srqueney
Bher ei

Sthenar c ¢
ferred
such

c§ittlg Bugs
Mevie; XYZ

diydig

DBdq@diite

PVi ces
of err ed

PB4 a npdi a dat 3

AnBIySsiss

A 130a, B
to as cq

segwer 110
Waseertihb,

3 BISPHs: t hr o
rastrpingat i o

uni cati g
ore conm
30z (here
] 105) 3

a com
bne or

ugh Z 1
n devic

N% net
UNTdtchied |
i nafter
stora

(SIAK
on

je

ERag6dncel
ahgabase

a the

Nnaoarnt

A3 DBk G
s, and/ or

communi c4d

ne _hot wap

Pa@ltlsERce S
AR5EentC

lmmnrmhm

53 DHHES
ate with

and/ or vi

Ant anhacpoc

VA A
hRYUNI C
k 125

FaWaVal

a

BYVhEES
each of

Public Service
ouncement
BB3

J IIIC\JLI
equence
erg]ers
(c.).[0
dlor r

Ep2s8136 )
e. 9., di

071] The

ceives 1

IC UCV

£ppne
cQRi.ent ana
dia data

‘iﬁtl?

255"
ndir ect

equénce | E
kon,
ysi s server
inclu

L4

110 requ

not

Little Bugs
De; xvz
8h&o

1%

PRATEEF
Ffibr ty
rom one
gi tal

t &2 Fedi
pe of medi
or nore
Vi deo di S

1C§treans

o

Oﬁ‘ﬁanV ce,

di ng, but
mul ti medi a, and/
Vi deo,

audi o, te
ent de

5i gnal _pacagui si t

)i\ilatchees%/
vices 105 (e.g.
on dev

NA

)

ce,

~
s -

adaghdnie
168), t
orput er

etSpeceyst i
he conmun
, hobile

éhr%evrce,
iCerppioil de
Estrbug Hirg

cabl e
vice 13
devi ce,

I ecepti or
D (e.qg.,
etc.), t

Nyox,
Aéagdaeso

he sto

NA

D
rage

ESeddncel
t Aached

403%8HY. ,
st or age

’\QJUJO(DU)Q_"O_QJ(DU)O<Q_U)“QHOQJI—‘—{_"

e.g.,

Laflomage a
IBIViEEXYZ et

nt er net

pasdd mul ti

ToYFECH
CB), the content
medi a server, st

[ Squdned

Bhmilah €
serve
rean n

wareBugs
r MdBE XYZ
gStudio

nottTmed

T a SEerver;

etc), A

rdfor—any ot her

SET VEI]

Ul

devi ce that can store a nultinedia stream The content

grnent

o) S RS U lsenge SR

den

hetipny

nor e

hlock dingof Hokte

]

y system 100.

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

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

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

one or more communication devices A 130a, B 130b through Z 130z (hereinafter

referred to as communication device 105), a storage server 140, and a content server

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

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

and/or servers (e.g., direct connection, indirect connection, etc.).




content analysis server 110 can generate a fingerprint
for each of the one or nore frame sequences in the
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desé fedtaOfor future use. The association of metadata with medla advantageously
enables information about the media to be re-associated with the media which
enables users of the media to have accurate and up-to-date information about the
media (e.g., usage requirements, author, original date/time of use, copyright

restrictions, copyright ownership, location of recording of media, person in media,

type of media, etc.).

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

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



and/ or the association between the netadata and the

descriptor via a storage device (not shown) and/or the
woredvasat abase 115. [0074] In other exanpl es, PCHES2009/040361

content analysis server 1102generates a fingerprint

for each frame in each multinedia stream The content

anal ysis server 110 can generate tPefflngerpglnt for
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d responding file
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exchan%e fo (MXF), a broadcast nedia exc
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AI bmq gn tF Gngctprit! fresh Eﬁﬂi&fﬁarﬁd’lﬁ tho ﬂ’ﬁM’é's@@\Ién@@argﬁéﬁ‘ & other
the content. a sis server 110 as separate
parntfmg}atlgfllass@l‘:‘aﬁﬁlew’fﬂﬁ ﬂt?tﬁvaéref'aqeﬂwlca f@lzovidso paipenasliotontent,

t heeeanmitgat i on device 130 and/or the content
anaFysis se?ver 110 can be integrated into a single

deroosy SBI X les, SR CRL R Gl Bkl [ Bl 0285 Re frame

control s, d| eren var e

de&mu@lcsefweach d]luftflﬁa‘(ﬁa’litrdaﬁf KHQ@J 8n GITROARN LB QL Frame (e.g.,
deV|c / server, etc.) and/or distributed anong

pl ‘5?%(1 THVEIGf AUGiR S SBFtodts, Tngemprint,#tq). ur al i t y of
roceSS|ng servers, a plurality of storage
dj\f}F%@S né}t{}er)exalp:@}es,etjagmpagatatlh stopminmenibedddddntodty hizdia (e.g.,

/ associ.ate netadata
R OENEE fei R BhLR Bila 8 ealBRRE kche Bediptte) and/or

stored separately from the media (e.g., stored in a database with a link between the
metadata and the media, stored in a corresponding file on a storage device, etc.).
The metadata can be, for example, stored and/or processed via a material exchange
format (MXF), a broadcast media exchange format (BMF), a multimedia content

description interface (MPEG-7), an extensible markup language format (XML),

and/or any other type of format.

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

integrated into a single device/server (e.g., communicate via intra-process controls,



the content analysis server 110 includes an user

interface (e.g., web-based interface, stand-al one
w@p@biiawbi on, etc.) which enables a user to copeT/OBIaY/40361

media to the content anal ydds server 110 for

associ ation of nmetadata. [0078] FIG 2 illustrates a

functional block diagram of an exenpl ary content
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mul t i medi a streans. The video frame preprocessor
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el ection (e.g., eac
sededts 3. a group of frames have a key frane
selection, etc.) in a multinedia stream The nedia

me{#J8} a T duomenidihtias sREALRIES A&y Rd %tli%rﬂ%t Jh f'fﬂe Por transmits
and/.or determ nes the netadata from nedi a
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f | n %ersrtJ PLIeGRIVE af;tlr%aﬁ%s sidieaddgodiang preheocessor module
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frane sequences
normalization, RGB to Color9, etc.).
[0080] The media fingerprint module 215 generates a fingerprint for each key
frame selection (e.g., each frame is its own key frame selection, a group of frames
have a key frame selection, etc.) in a multimedia stream. The media metadata
module 216 associates metadata with media and/or determines the metadata from
media (e.g., extracts metadata from media, determines metadata for media, etc.).
The media fingerprint comparison module 217 compares the frame sequences for
multimedia streams to identify similar frame sequences between the multimedia

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



information associated with the association of

net adata [0081] In sone exanples, the video frane
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the one or more descriptors and one or more other descriptors. Each of the one or

more other descriptors can be associated with one or more other boundaries
associated with the other media data. For example, the media fingerprint
comparison module 217 compares the one or more descriptors (e.g., Alpha 45e,
Alpha 45g, etc.) with stored descriptors. The comparison of the descriptors can be,
for example, an exact comparison (e.g., text to text comparison, bit to bit
comparison, etc.), a similarity comparison (e.g., descriptors are within a specified
range, descriptors are within a percentage range, etc.), and/or any other type of
comparison. The media fingerprint comparison module 217 can, for example,

associate metadata with the media data based on exact matches of the descriptors
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media data into one or more media data sub-parts based on the one or more

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

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

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

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

commercial sub-parts as illustrated in Table 1.

[0084]

In some examples, the communication module 211 receives the media data

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

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

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




333, a nedia fingerprint nodule 334, a nedia netadata
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[0088] FIG. 3 illustrates a functional block diagram of an exemplary
communication device 310 in a system 300. The communication device 310
includes a communication module 331, a processor 332, a media editing module
333, amedia fingerprint module 334, a media metadata module 337, a display
device 338 (e.g., a monitor, a mobile device screen, a television, etc.), and a storage

device 339.

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

requests for comparison of media streams (e.g., request from a user, automated
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t he sane sho romfingerprints

necghidorhagsit saves? 10f to tabe caanthe apylicable metaddtatvitieheymedia, if
smal | glstance In atransition to a different shot,
thEP$#’%erpr|nts of a next group of frames differ by a
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acl¥92l n§lG of thsirates smgerplaidlovolingrar 409 ey sepeatipmaha
S O%tglmlg&hﬂhgelﬂﬂty %he content analysis units fetch the recorded data chunks

(e.g., multimedia content) from the signal buffer units directly and extract
fingerprints prior to the analysis. The content analysis server 110 of FIG. 1 receives
one or more video (and more generally audiovisual) clips or segments 470, each
including a respective sequence of image frames 471. Video image frames are
highly redundant, with groups frames varying from each other according to different
shots of the video segment 470. In the exemplary video segment 470, sampled
frames of the video segment are grouped according to shot: a first shot 472°, a

second shot 472, and a third shot 472°”. A representative frame, also referred to as
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Similarly, fingerprints of subsequent shots can be used to group or otherwise
identify subsequent shots 4727, 472°”. A representative frame, or key frame 474,
474, 474> can be selected for each shot 472. In some embodiments, the key frame
1s statistically selected from the fingerprints of the group of frames in the same shot

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

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

analysis server 510. The content analysis server 510 includes a media database 515.
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[0098] FIG. 7 illustrates another exemplary flow diagram 700 of an association of
metadata. The flow diagram 700 includes a content analysis server 710 and a
communication device 730. The content analysis server 710 includes a media
database 715. The communication device 730 generates one or more fingerprints B
739’ based on media content B 737. The communication device 730 transmits the
one or more fingerprints B 739’ to the content analysis server 710. The content
analysis server 710 compares the one or more fingerprints B 739°* and one or more
fingerprints A 709 stored via the media database 715. The content analysis server
710 retrieves metadata A 706 stored via the media database 715. The content

analysis server 710 generates metadata B 736’ based on the comparison of the one
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illustrates another exenplary table 1100 illustrating
asfdilht IFd@. Dillustrates another exemplary table 900 illustrating association of

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

number, etc.).



met adata as depicted in the flow diagram 1000 of FIG
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1104, metadata 1106, and a2lingerprint 1108. The table

1100 includes the information for nedia sub-parts A
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t T&l()%? In some examples, the boundaries of the media are spatial boundaries (eg.,

video, images, audio, etc.), temporal boundaries (e.g., time codes, relative time,

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

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

module 217 compares (1230) the second descriptor and a first descriptor. The first
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[0107] FIG. 14 illustrates another exemplary flow chart 1400 for associating

metadata utilizing the system 300 of FIG. 3. The media fingerprint module 334
generates (1410) a second descriptor based on second media data. The
communication module 331 transmits (1420) a request for metadata associated with
the second media data, the request comprising the second descriptor. The
communication module 331 receives (1430) the metadata based on the request. The
metadata can be associated with at least part of the first media data. The media
metadata module 337 associates (1340) metadata with the second media data based
on a comparison of the second descriptor and a first descriptor associated with first

media data.



nmonitoring system 1600. The system 1600 includes (i) a

signal, or nedia acquisition subsystem 1642, (ii) a
weoombastseanal ysi s subsystem 1644, (iii) a dat aPGT/OSBIV040361

subsystem 446, and (iv) a m®dnagenent subsystem 1648.

[0110] The nedia acquisition subsystem 1642 acquires

one or nore video signals 1650. For each signal, the
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[0111] The fingerprint for each data chunk can be stored in a media repository
1658 portion of the data storage subsystem 1646. In some embodiments, the data
storage subsystem 1646 includes one or more of a system repository 1656 and a
reference repository 1660. One or more of the repositories 1656, 1658, 1660 of the
data storage subsystem 1646 can include one or more local hard-disk drives,
network accessed hard-disk drives, optical storage units, random access memory
(RAM) storage drives, and/or any combination thereof. One or more of the
repositories 1656, 1658, 1660 can include a database management system to

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



associated with the stored fingerprints is also stored

in the nedia repository 1658. The nedia repository
waewd/1smn be i npl enented using one or nore RAIBCBYS1009840361

that can be accessed as a nétworked file system

[0113] Each of the data chunk can becone an anal ysis

task that is scheduled for processing by a controller
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Pr o5& gel/Adn ffistAldr (iR GlRKA g%b@fgustela 85 ggl?ée %ne{ c%S; rlngrsetelements

The signal acquisition unit are desi
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(ealgo eduring1 eriods of network interruption) to.
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fingerprint extraction and transcodi ng on the recorded
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video data stream 1s captured, divided into manageable segments, or chunks, and
stored on internal hard disks. The hard disk space can be implanted to function as a
circular buffer. In this configuration, older stored data chunks can be moved to a
separate long term storage unit for archival, freeing up space on the internal hard
disk drives for storing new, incoming data chunks. Such storage management
provides reliable, uninterrupted signal availability over very long periods of time
(e.g., hours, days, weeks, etc.). The controller 1662 is configured to ensure timely

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



conmpact fingerprints including a storyboard over
limted-bandw dth networks, to avoid transmtting the
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controller 1662 nanages pr@gessing of the data chunks
recorded by the signal buffer units 1652. The
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to them by the controller 1662. Th1s primarily includes fetching the recorded data

chunks, generating the video fingerprints, and matching of the fingerprints against
the reference content. The resulting data is stored in the media repository 1658 and
in the data storage subsystem 1646. The analysis nodes 1654 can also operate as
one or more of reference clips ingestion nodes, backup nodes, or RetroMatch nodes,
in case the system performing retrospective matching. Generally, all activity of the

analysis cluster is controlled and monitored by the controller.



be conbi ned and configured to suit individual needs

Dependi ng on the specific use case, several conponents
w@amwohaissun on the same hardware Alternativel yPOr/UA2009/040361

addi ti on, conponents can b&6érun on i ndividual hardware

for better performance and inproved fault tolerance
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for viewing one or nore frames of the detected and

Me0eR|NgTVd dew.170hRicfades dfO8 BaR usBCiteabBcHt@lOl 782, such as

vi ew ng wi ndow 1789 for conparing indicia of an audio
standard window control features. The GUI 1700 also includes a detection results
table 1784. In the exemplary embodiment, the detection results table 1784 includes
multiple rows 1786, one row for each detection. The row 1786 includes a low-
resolution version of the stored image together with other information related to the
detection itself. Generally, a name or other textual indication of the stored image
can be provided next to the image. The detection information can include one or
more of: date and time of detection; indicia of the channel or other video source;
indication as to the quality of a match; indication as to the quality of an audio match;

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

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



conmparison. [0121] FIG 18 illustrates an exanple of a

change in a digital inmage representation subfrane. A
wa@eaadisene of : target file i mage subfranes anPCTUS20L040361

i mge subframes 1800 are sRkRdown, wherein the set 1800

i ncl udes subframe sets 1801, 1802, 1803, and 1804.

Subframe sets 1801 and 1802 differ from other set

Me N8R Jort Ve @k oiidRe Bhmbs angt atieord an@ nSeRl®: video. The GUI

Subframe sets 1802 and 1803 differ from each other,

andl 780 cre inclydgrangudioragnsing exisdorg 18 % comparingipdicipsefean audio

cong, gﬂﬂ present an inmage difference to a subfrane

mat ¢ I'ng threshold. [0122] FIG 19 illustrates an

r

G PR Ve 3 Bataar Sendh o sFHiRR 16 06 o it Tagesentaton

Theubfrawe CAadet o AGROD 1 ﬁtgdt aleimal E s@bfdn@dstanB qu&ﬁedﬁrﬂféﬂgt: Bubframes

a user at a user interface con r| n t he |

vi d&80 jarfathe vate vaeteinothie §§ts!tB8M aéﬁxmseé%lﬁ%lgqun@fm and
It h G gp¥ S ‘Sﬁg@rgnﬂg déﬂg £80 lsﬁ,c]le%bb X deqtfronﬁ 8&1& ﬁh%?snl%l one %¥ more of
east one ‘deco anne

r attepslatieh amhedales ﬂmbﬁ-amg séts 1802 amill 81)3uhﬂﬁmed>m$acrpd>thag and
rigd.. Configuring the systen1126 i ncl udes qne of:
r?lef% UF9m @ule%én 1301 apidd 882, hycie 2a eprienti a9A PEgpeRtcamimage

mm&aceqe%s%ﬁmeh%y £ Ho1aCoN § gur i ng t he” system

126 sem - aut omati cal es one or nore of:

N Y .
d [ ginglaall vidied @Bagadgetida setém dB08 yBFEM 152G hfelﬂdv\hﬁfart 1900 initiates

i ncl udes generatlng a timng control sequence
whéf BFRTPOEEA Bithei GRS UgenBIaiPed By aUHes ttherﬁlﬁléal video image

C oratefe@ilor??}g%{‘ €86, Wherdh Qefﬂﬁjg%rlfng th s{ fle fuﬂ@@setl&tlﬁ at least one
odi

G video receiver. [0124]°1n"so nent s,
rretChardlef labigastivanc tded@iie mothotl handdi chanmctl smln;ibmg ramagehannel

det ect j syst rovi des a. st ti.onal )
quSTgP kR e gychan s Ep igaciosy nBnBe (iegyeah 126 includes
Vi @88 of:RaRgHalaat i ﬁva&@ml QleteRt; 8@5 ferinas® d semi-
enbod?nents tﬁgﬁne od ei]E%alret i90 provﬁdégggm’smnl

st @ptm@tlé@ﬂy drenfiguriog Ithfaij'sffemolﬂét feiwetamaticeldy fngbeles O or more
fi.l h d t
2y FRIeBR B Rt hobfe Bk ERES, SRS REscguiis

quesddeg a fil e database 133b provi des for at |east one
file image for the digital video inmage detection

SY$6 % 1@ nfiguring the digital video image detection system 126 further includes
generating a timing control sequence 127, wherein a set of signals generated by the

timing control sequence 127 provide for an interface to an MPEG video receiver.

[0124] In some embodiments, the method flow chart 1900 for the digital video
image detection system 100 provides a step to optionally query the web for a file
image 131 for the digital video image detection system 100 to match. In some
embodiments, the method flow chart 1900 provides a step to optionally upload from
the user interface 100 a file image for the digital video image detection system 100
to match. In some embodiments, querying and queuing a file database 133b
provides for at least one file image for the digital video image detection system 100

to match.



to match.[0125] The nethod flow chart 1900 further

provi des steps for capturing and buffering an MPEG
wo@en3isaput at the MPEG vi deo receiver and f oPCHUSIN0QH0361

the MPEG video input 171 ag8a digital inmage

representation in an MPEG video archive. [0126] The

nmet hod fl ow chart 1900 further provides for steps of:

convies| i Metnhe@hdPESy ¢hate 0900 @e8ert [odidpd ste fot Yapdliring and

quer%/ digital mage representations, converting the

fi Pafferrgan MEES pree wppt ¢ the MEBGVidegracalver %fgr storing the

FeRIESE R}gﬁ 171885 8 ﬁ af ﬁﬁlg% \égsrehfaﬂgn tigh MBES Vid %F Orchive.

|nage an convertl I mage are conpara

i(ﬁ% n?ne‘ﬁ?o@ﬁcgw Qar??éjoo”% ﬁebr' Nvit efoglsl%ré 81&1 rr11\gemng the
S VIS DE PP HY

i mEge T epresenta nver

f I ﬂ\/ﬁ)E(msigﬁotlmage ol d{ﬂaﬂalht}yoﬂlfuefy dllglteﬁllgllagéifeptéi&g@tlons converting
resentations is provid Y one of: converting . the

f i hs ﬁlﬁﬁﬁégeatf) aaratipigs filg élaitra l@qgﬁa@@eﬁegtaasnwéwm the

co

S RGN NEPEG vfich FROE: B ho Bor effing 18 LJ infook M mparable

Wi Uf@tlmds;mdtcnnmaﬁinga%@chin@&be queagd and Gl2dpitdinmage

met hod flow chart 1900 provides for. a nethod 142 for

COHPEFENAGORh - MIBREG ! bl THRAgR Ozhicf Ut o e HerayEmags

a %%sbﬁgtuﬁ@s dtidedlby JHRIE doRPEERE 'ﬂ{eaﬁl'e%agé]&{ tﬁe fn'nle%he file

digital inmage representation, respectively.

S otma@nbuplpﬁ@ﬁt sonvedmgéht: fitgmage hoitie iaR the lﬁldnerage is queued, and
d f h .
qug?ﬂvsﬁ Tt P el el an g PR, Pt

c oM7L ot St e a0k e s Mot LAzcbtarraipe the
angitid GidHn dictiahe TGl BRI EREUAGOMyital SR

enbodi nent, one or nore of renDV|ng an | mage border
anrﬁpre@ﬁlmmcngarai spleiRGB crghimagd rsprcisqm@be@nd@smtwdg In some

ti t h 14
£ PR Ry B TET, B RS o i r e ieagee border
di g43 ﬂbmltﬂag@erf dRNE FROREB (ﬁ?ﬁ altiage FpZeeithtidid8 X sdBS
pi xel s The nmethod flow chart 1900 further

pr @vb%@eﬁtérthé caierate mathod 32 Euthve pempigses iempPEEa split screen

o P RAE g e R TR bR BHEb e Ml

i rragl@ommpﬁte seabahbf reesnag bh iehge bdodersad rémgving t RP: screen
144 pr ow des for caonverting directly fromthe queried

anb¥ inpladexiptentigeedecs: tagene eppediarns pyrysrung method 142 further

comprises resizing the queried and file RGB digital image representations to a size

of 128 x 128 pixels.

[0128] The method flow chart 1900 further provides for a method 144 for
converting the MPEG video image and the file image to a queried COLORY digital
image representation and a file COLORSY digital image representation, respectively.
Converting method 144 provides for converting directly from the queried and file
RGB digital image representations.

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

the queried and file RGB digital image representations with the intermediate



[0129] Converting nethod 144 includes steps of:
projecting the queried and file RGB digital inage

WO e@wassnt ati ons onto an internedi ate | um nanCECHKBRN9/040361
normal i zing the queried and@%file RGB digital image
representations with the internediatel um nance, and
converting the normalized queried and file RG@ digital
| MAGRINARR! AREHNAEHIABSh SOrRaHHeY dRHeAR fild RFGE@ERY image
digital image representation, respectively. [0130] The
metdpirseRiabonscih arquenigband fulet({al-ORP digitb snggsrepresratdiion,
;S%Ség({ﬁvg&nvert! ng the MPEG video image and the file
i mag 0 queri ed 5-segment, |ow resolution tenporal

no digital. i ere entation and.a file

5 N B pfpaddlal b DL E B HaReRE e iacal 1 for

| MBI/t RS MIHEG vRRo ihESPAEtthy BlimaEo Ry £htdA ITREARE:, low
151 provides for converting directly fromthe queried
antfslutien OMORY ragent gligiiahtpreerepressnigitcatand ndile poegnent, low
CoBNEELbDL TR AR A0 TGP BUSRA i, AR onvenin
I epie@ndnSaprendes bt eorveridgsiatilpfromate ghaaiang file COLOR9
sections and non-overl appi ng sections, generating a
sefigypl age revesealtigdent s for each of the five

sections, weighti ng} the set of statistical nonments,

ant§18dk r Ebavirhpg megroddts 1 aficledeststops P& skctimmimernthe queried and file
te r . ..generatin et .of key franes or .shot .
i Gobon L PO < RReRaR s Bl (o T B 3R Bbsgons and

NOfi¢h-SeglappigSe@fonCAeoBtiAy gisétalf stafB@el moments for each of the five
representations. [0132] Generating the set of

st ¥etiens, pgighfpadin st phitatistplanemerys.mad wodeletns thsseirfes

9engt FehNBoABE: ' ‘ﬂgeﬁbt ' ’

skew 5?lor e%ch (S)?g Hth;ggglﬁi”%gnesrgét ons?%ﬁ%@r\s&cﬁ shifafles
entepaisergati &, ofdenp@hbidgngne fetie of metadegstriceabl GOMOMIsdigital
t enpor al | %ﬁf or. converting nethod 151 includes

cOPHEF SERTRYTP B S r nore of a means, a variance, and a

skew of a set of sequentially buffered RGB digital
i ni¥da2lr epeegatintaibe seiof 8[8@1@(@{ mogrengs fat oy ceinganeted 151

stati SLd f
SLAEABH! EfPATEAL 3 IR B Pl Pl o e
i nigesecemrse e ndat eobsdialdnowsortaatig det of siatiaichlonoménta

a ments for one or nore

set of ian statistic
s cmenEl dr R dai BN AICRE R P e oF More of a means,
I epyRRaBd, ahl ARew bPE &R s@fuchtidly BiffGad REWBBLS image

representations.

[0133] Correlating a set of statistical moments temporally for a set of sequentially
buffered MPEG video image COLORSY digital image representations allows for a
determination of a set of median statistical moments for one or more segments of
consecutive COLORO digital image representations. The set of statistical moments
of an image frame in the set of temporal segments that most closely matches the a
set of median statistical moments is identified as the shot frame, or key frame. The
key frame is reserved for further refined methods that yield higher resolution

matches.



of an image frame in the set of tenporal segnments that

nost closely matches the a set of nedian statistica
woreienssei s i dentified as the shot frame, or keRET/USZN®040361

The key frame is reserved 8B6r further refined nethods

that yield higher resolution matches.[0134] The net hod

flow chart 1900 further provides for a conparing

me{013d] 132e heuthotefl©h chgt t 900 fyrted rdvidediof klcémparing method 152

5-section, | ow resolutjion tenporal nonent digital .

i rrgcgém}ff@a% gerfustishard filer-sestien dows seromiiopdemperal mpmsnt digital
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errors between the one or nore of: a nean,  variance,

anthciidesvfiodinganlnebr toes driorebstegaetitent or ntdneofjuendand

and file 5-section, | resol uti on tenporal no t .
di 7R G P Fsbt thit TS EMRRS SBrbe GHed HRars 5-section,
t hRwPRGOIAF oM R oAl e e ARSI R L6 Y1885, Ol FRIcE
queried key frames and one or nore file key franes,

c ofnbepmedisnidie ooe ohmoty ermps erctgenproted|bysmg e ntoge giiermddey
or .nore_sequences af gueried and file digital
SR C R R e S S R e ertafRein ety iopgal

MO§@NRM{sWTHNALEMEEE Glati@thes WNEDRIOR Y Neriv@ B il Wgitd image
stronger tenporally in a center segnment and stronger

s pEPTEaFIgtiqns. dn sane enbediprenisnthelpan OF Moz eears afe weighkted,
se . I par.| d 15

F e S e
C hgmatial2b6(r @intér kectioh thdreinfa sesdf @oepapmegs aed sdetisnd. N no
mat ch. Conparing met hod 152 includes a branching

el @IBst dbm@etihdGicttoa 15 kDEHek h®rrchRatel IR eﬁ&ln% the method
convertingSnethod 153 if the conparing nethod 15

r Qi cBart A5Q0 #aEcif thg Bregeqmparinggaele boel npidht Conaparing method
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oy SRR LRI MRH R R LR 5071800

di sihaatiag bedthers 30l érd @ehpandg fridiedvianirafiide $n a angcla

di stance between queried and file skews registering a

sn@ilB@r RBokd cCeribt@iimantfRANatt R iE&B @bfhpadind/ AEidAA82 includes one
threshol d, and a skew threshol d, respectively. The

nedlrperefodra dipfaneq haswequinsaied Ayl Fiettheans1sdiseace hrswaenyqueried
of I [ er atd.n trics..
Ot TE kel tS b SO b PRE S SRR RS Rrige -
exﬁmﬂbthmgkﬂhaehnﬁﬁnhﬁghmhﬁ&@hﬂhﬂ@ﬁh&@ﬁ?&ﬁ&ﬂaﬂﬁﬁ@ﬂmﬁﬁuﬂd
fromthe queried and file COLOR9 digital image

r efﬁ%r@g%Yﬁlgt fﬁ%gtet F Sherfugtromypiing mehoghl Y2esB bgapyaf a set of

t epaPk wi BERALSednRfhing e &, OF

[0137] A converting method 153a includes a method of extracting a set of high
resolution temporal moments from the queried and file COLORO digital image
representations, wherein the set of high resolution temporal moments include one or
more of: a mean, a variance, and a skew for each of a set of images in an image
segment representative of temporal segments of one or more sequences of COLOR9

digital image representations.

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

set of statistical moments to a time sequence. Comparing method 154a compares



nore of: a nean, a variance, and a skew for each of a
set of inmages in an imge segnent representative of
w0 espposmbl segnents of one or nore sequences of PAADCRGI/040361
digital inmage representati éhs. [0138] Converting
nmet hod 153a tenporal nonents are provided by
converting nethod 151. Converting nethod 153 a i ndexes
t h ehesﬂatismifca]j magess drdhe guared pod dhenfij e s@bgadetssoatachtteimpbral
EbP{ a time sequence. Conparing nethod 154a
coﬁﬁ%?‘e‘g OBV i cal noments for the queri ed and
the file image sets for each tenporal segnent
con¥bi%t i85 coppalgvn mHEMHBHHS Msthasnl 544 C%Y%%%quemd and
mtﬂq&gori]eiﬁ%&% ahy @5 Fhe 8 uRhh ecﬂe ﬁlpsq f‘féa'tlhr@ Qe Oe[nd the first
more of: the first feature nean, iTst featur
varfq:zmmeke\anﬂl sdmee frnbstimbetatthe eomiodawtaonlm wehned, wherem the
enbodl nt.s opvol ution i ed, where
GraTRE S & Slran O FORTGteR e B srarod et e Sortbfiion i
enb@‘ijgﬁi‘&ﬁ%erélﬁlﬁle%g}ﬁ gtk @Ml cBiowRir gt ed, wherein the
wei ghting is a functron of hue. [0140] The conpari ng
nme 1 r i ng
ot Do o, e BBl 130 e og s SRLhnE T Lt he
r esdthasl flow nbarrb@@hif tHedirplafieitnge comtfaoidg 1E&s4és imod ndeh. a

b hi di t he. hod fl ow ch
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coap@f Lo 1Bt Ja)ederliﬁg nﬁatﬁoeswsb&‘ﬁ {h8 ff’i‘st'}?ét@ﬂ% colpiAdd mlethod 153a
sone enbodi ments, a match in the first feature

congsalts e metchod 153a i ncl udes one or nore of: a
di stance between queried and file first feature neans,
a fislande styet embodigueetsi &chaghdn fthd &rsf feasitre E@aparing method 153a

ari an and a st.ance pet ween ri apd file
RS e PR tln t HRBRE: B per Qo g TERR fdatfgans a
a histadbe B&%Hﬂi @uéf?e@rbnﬁ Wﬂ@ﬁﬁ@ ke(lturé‘ vhridrRts, faﬁ@ﬁ Wisfance between
vari ance threshold, and first feature skew

t haewirdlad filefipse deatwe leyfzws’mqelsmmg iagnfaer mieicftharsy first feature

featur r| t hod 153 ca e any.of .a set

Healll(no %ITP&? *§t g%c & gréanvél Fat eﬁt&reﬁ@?@ a@gl g?réllffﬁﬁumrﬂ(gw threshold,
Coruspediively. Mehnelrid 3hhé Nk bdase edﬁlgaﬁtg Methad $83a & be any of a
ni ne uer| ed and file wavel et transformcoefficients

f r fhotf Wl dknernelistancg sengratimopeiRgsdi gi t al | mage
re resent ations. Specifically, the set of nine queried
antP1f2] eThavem‘@mtgrlan@f)@rlﬁﬁlwehfdcwemcgnea eetgpémereatueded and

CO? gqr\ga\%ﬁe%% sc,:fa At cOSRERRE K l[h%nqu%;w(? aC(P il C(BESRB d1g1ta1 image

representations. Specifically, the set of nine queried and file wavelet transform

coefficients are generated from a grey scale representation of each of the nine color
representations comprising the COLORY digital image representation. In some
embodiments, the grey scale representation is approximately equivalent to a
corresponding luminance representation of each of the nine color representations
comprising the COLORY digital image representation. In some embodiments, the
grey scale representation is generated by a process commonly referred to as color
gamut sphering, wherein color gamut sphering approximately eliminates or
normalizes brightness and saturation across the nine color representations

comprising the COLORY digital image representation.



representations conprising the COLORO digital inmage
representation. In sone enbodi nents, the grey scale

WO egoassnt ati on i s approxi mately equival ent t oPEI/US2009/040361
correspondi ng | um nance repgtesentati on of each of the
ni ne col or representations conprising the COLOR9
digital imge representation. In some embodinents, the
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commonly referred to as col or gamut sphering,
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of: a set of Haar wavel et transform coefficients and

t vier iriebingi the st of aine guetipthandyidlo stavelet iranséfror <mefﬁc1ents In some
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transfaorm_ coefficients. In sone enbodi nents,
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trans |C|ents n sonme e
c QDR idontal imageiropresentatiwnght ed, wherein the
wei ghting is a function of hue; that is, the weighting

| 045 uritiel c@Mmpafing aekhodf 15ub endhlhdb@ a(b@zlirﬁhmg element endmg the
representatlons conprising the COLOR9 digital ima

r épteadethew chah 19001 Ay CW@%WQ%@%@W&Q nsamatch. The
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el ement directing the nmethod flow chart 1900 to an
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coefficients, a dlstance between a selected set of nine queried and file wavelet
coefficients, and a distance between a weighted set of nine queried and file wavelet

coefficients.

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

representation difference subframes. The analysis method 155a-156b provides for



coefficients, a distance between a selected set of

nine queried and file wavel et coefficients, and a
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file wavel et coefficients. 380147] The anal ysis net hod

155a- 156b provides for converting the MPEG vi deo i nmage

and the file image to one or nore queried RGB digital
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BT RE 2 fopre v e e Ry BTG G BRaEP R RPN o
n@hedh& Ng i ncludes subtracting a nean from each pair
of the one or nore queried and file grey scale digital

| ) 1 efﬁfe%ﬁ%lg‘ré H‘%f 11385 %u }[e%?o%de?}ﬁr n%g(?}%q%%ln% method

met hod 155a-1 urt er prOV|
mé 6 flodl S 415 5Bhe &Glparifigenatborb B¥SbALs Gk ¢l 0dks k3 obrchhfibelement ending

I T RN LRI LR

”@@)Iﬁfianﬁré“x%ethod 155b-156b includes a branching element directing the method
flow chart 2500 to a detection analysis method 325 if the second comparing method
155b-156b results in a match.

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

representation dilated change subframe 156a-b.

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

includes: providing a sum of absolute differences (SAD) metric by summing the



conpari ng net hod 155b- 156b includes a branching

el ement directing the nethod flow chart 2500 to a
waledoeasisen anal ysis nmethod 325 if the second chOpasiNg040361

met hod 155b- 156b results i@d4a match. [0151] The

conpari ng nmet hod 155b-156b i ncludes: providing a

regi stration between each pair of the one or nore

quisblaet et &1l d @ecgs&Ye pisal ffthicBtd BdtwbdP@@h pair of the one or more
representation subfranes 155b and rendering one or

nofUSTIRGENdfl graY Sqaffedjeitdl dpp s enteaentaiordiubfiemepdeanslating and

: : 1 I
o S A S T T
Thexdrepdatidg fofingda minidiung SADr fog esdhraiind ciMhdeieanorea@bried and

i.r of the one or nore querjed and file grey scale
d ?@Fﬁ%&qy ehglRetad gpagedipiaIHion b dRes sssalingiongegiod 155

Prigv@ingadeatihlfscalaahbbee Si %‘E%r(g“?gg& g%gfs‘gglg iﬁfggtlrai fmage

by summ ng 't heabsSol ute val ue o
direpresatat@nisebinenes tvawh ofia 1280f 12&eixdrsebamapr & x 64 pixel

Led and file,grey, scale digital inage
?gﬁﬁgggﬁt i%%#%ﬁ%??%h%@%aFFanslating and scaling the
° A1l enblietsc i oo et S5 o s edeprd PR Rratimedhe one or
M A BT RA O 588G Elaih{aglgf'cptr&%nﬁﬂgn beffm{egtt&l glﬁé 6€4 720 x

it
and file grey scale digital I'nage representa
s B0 maxred 648 07ipe sediminieng 720K STé tphvedl (SIB51p) isuleframe s 1280 x 720

i nd tl i t ) i ed
s ity rapriaad 2P B 8 Rl gROS Syl 4ne 81 5hex 1080
Ofpixed (13BpXsubd@nid ¥BbresHRAL n B BAdXrét I KEB representation
subfranme, and a 32 x 32 pixel subfrane. [0153] The

s dapghey disctldonpthe MBBGiimeEudes i ndependent |y scal i ng
the one or nore queried grey scale digital inage
r 4t enthetrnethod (drfreraiveisg boe oneonf RGR d7@itl xmd@Orepicx@itation

480Qi / f 720 576. pi 576.1/ .
Sobtvae SHRIBETT Sabhit il B et gh%éf)e)rspr_f%*éats@n
108QteRicK & oe(shOBRS 156Hb hRiRies AHEn kR OnXorkB8R Rlx&d %ned file

(1080p) subframe, wherein scaling can be made fromt
REByr eplcakgitl anpgarepresgaatom sybfremed in dceadandeeviNPBemethod for

[ - 4 h hod f.or renderin . qr..nore RGB
d&glt%Pégégﬁéngngggéﬁ?gwﬂgﬁ(@?f¥gF5%ggﬁ£§§%¢éﬁg§?and

a rguerattien difeeeiduiiainl, ghd ploviMBYE cofiRERs §iéradd ROB digital
di | ated change subframe 156a-b includes: aligning the

o B2y RSPt iray ikstpdghangs yubligmey scal e digital i mage
representation subframes in accordance with the nethod
f §#155] The providing the one or more RGB digital image representation difference

subframes in method 56a includes: suppressing the edges in the one or more queried
and file RGB digital image representation subframes, providing a SAD metric by
summing the absolute value of the RGB pixel difference between each pair of the
one or more queried and file RGB digital image representation subframes, and
defining the one or more RGB digital image representation difference subframes as

a set wherein the corresponding SAD is below a threshold.

[0156] The suppressing includes: providing an edge map for the one or more
queried and file RGB digital image representation subframes and subtracting the

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



providing a registration 155b, providing one or nore

RGB digital imge representation difference subfranes,
w@e@9pssei di ng a connected queri ed RGB di git al PCTYHE®09/040361

representation dilated chas§e subfrane. [0155] The

providing the one or nore RGB digital image

representation difference subfranmes in nethod 56a

| ngLyegses £ ' e edges | ne or nore .
quer ed PR EOR D S e K2 368 Cnagrepresentason
sulstiblaaress, wheoi plongliey SR BRI iGcl0YesSHITUNRG o

absol ute val ue of the RGB pi erp d(i:ffeer@e%nceﬂ%eativ\bg)g}]ﬁher'

ead®l i 1Thefproeing e @nnBREE L BRI RYMAES -
di gilt al f&arnr}ag%g representati on subfr anegyéqtaagﬁ%gfr?rﬁle%eé‘tahon
t halge PRfripingneihed p6a melydes: epneesting aid dilating a set of

di bh&s RS 4 set whereipn th

corr es%g% (ﬁ%hé%% | sdlgg?lgwage fRr f‘é&%ta{ll%‘? S"[%(ﬁfm the gorrespond to
supsrsesel oy or moire REB dipttoMhAB goppteREA6n BRRdRE siltfames.

one or nore queried and file di gital 1 mage

r ef168eniTat nwrhoslfbf fondE s oo b BGidh e nap. .
for. {She one or nore queried aoﬁclﬁﬁp(%riﬁ‘??BRQ%“%{BS‘}%%?@HT%@&“OH
re%f KBt SthfErrassnd aaperectadommetibd R Gibedigitalriniage eipedsb@Etion

angtidid ot Y PO rLepresent ati on subfranes,

wher e_?dnghril E%f]g%fl%g{egir? 6%% gg]ﬁg‘fﬁ; 3 FrRTREE mthRA Hioag iadependently
Sotseling thetose or frdiSTlerBHR G Qigidi Mthet herERAREEH S frames to one
q%).lzg RSE dh%ﬁHﬁJ i mage representation dilated .

chang § 0026 ARE! sybfivEion 3 84 5 nixg Iswbfeane, cod néaty 3Wypiasid
didubfrhfag. @ set of one or nore queried RGB digital

i mage representation subfranes that correspond to the

S - igital inage.representation
T Rl g s T e e VS
8_r1i1e0r© quenxdeR GBRliglitd iithage tcpRent5ERY 85 89hal {oocgqe Fg(fE-Ba 720 x 480

i ffer ce, s frames_and _a connected querie
dipé’?e?é‘f%ﬂ R%nag’ adéhkat’d orcedi(I74tied setfeamye asaBb kan® pixel
1 hBYEd i I t hod 156a-b ,
i ;‘g%?ﬁ‘aem“%%iég??ﬁgk? LR Brule s fdsreoso pinc
d

Bl sublisges, mbpreasenliag tarbetbdd Re@hd RGBCpREentRion image

1818dﬁ<e%%8500| el frame, a 64 x 64 pixel sub?r ane,
and a x%ghepl}dég WH#BFr ame. [0159] The scaling for

6a-b includes independently scaling the one
gfd lﬁﬁf e]rg‘ﬁ g}q%é@nf%@d@ﬁrbﬂ% Itherguovidey fos edetii@nanalysis
Sthdfhodrses. ' 4 | X 480i /p) = .
subf r0 ane, ;FB% gg@ 2@‘%“7%’%B%§3Péb%% 32 Slo?rﬁf tlhg %BSPFQFF@, clagsifpgo
xdetegsiopineshod 720ppvEia b’ﬁde@rf&tecﬁoﬂ-%Qhﬁn@@?ﬁsiﬁb%%n data and

: ' ubf.rane, and 1920 x 1080 pi xe
(lllpa%gé }or%he display mafch and video driver 125, ag controlled by the user

interface 110. The detection analysis method 325 and the classify detection method
124 further provide detection data to a dynamic thresholds method 335, wherein the
dynamic thresholds method 335 provides for one of: automatic reset of dynamic

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

[0161] The method flow chart 1900 further provides a third comparing method
340, providing a branching element ending the method flow chart 1900 if the file

database queue is not empty.



(1080p) subfrane, wherein scaling can be made fromthe
RGB representation inmage or directly fromthe MPEG

WO pwga318p0160] The nmethod flow chart 1900 f urtPEF/US2009/040361
provi des for a detection asalysis nmethod 325. The
detection anal ysis nethod 325 and the associ at ed
classify detection nethod 124 provi de video detection

Mef0E62 |anel G 2aasilifisteadsl MexedbRir pieh driAG8 S0 IONN R6sted, disjoint
di splay match and video driver 125, as controlled by

t Heatyecesubppices deaurpispacerH¥W0d &t euericd imagrad §ositartsas tthheonl is

3 e i i . r } .

or Qo e P AR kel 3D PO LI TP S b TR gighine
33bitervh&Fleind Nesudyinafilcinidge 83hal tseshwidnedt! 385, at a boundary
provi des _for one of: automatic reset of dynamc

t 8k fagureipaces I S5P e 0@t dynani ¢ t hreshol ds, and

conbi nations thereof. [0161] The nethod flow chart
140063 urkise 20BriBustigess the exeimplary diaperséchist AEKHOY 44, disjoint
pravi di hi l. nt_.endi ng _t method f1ow. .
CHEb DB P el S MRk R s ErE, TR J R image

ergIswub i@ Ro Fhid a 2petifild uhSdge BB e Sulbitarex BFPH@KY match at a
traversed set of K-NN nested, disjoint feature

suHRbaRe Srpshofdaita foandyy betwagn deatine gpases 860 prd)- gysnatch is

t [ t t ' j .
B Rh i B 0 NI e 3PP hodekin by P80 Rided with
c rhiotlefilean@8d 8 AhenBih2 quenichinage BDF evhareigdo8B3@rget file image 831

t hr eshol evel 813,. at boundary between featur
363@3@%@61 n%él%abfffm 2 GORETSY a0 FISEP At LoT i tareet
exgap g5y traversed set of K-NN nested, disjoint
feature subspaces with a change in a queried inmage

S L[M(f ey, s&lﬁ% GQaIHH%%iitﬁgﬁt - a%§8§§§%g&r AT 38 ﬁkda g’eb

target file 1 mage not match at
s poftalarighet Wek phohldmal engenipioncdlp ws het feérie fopadeuradd monitoring

S es, 860 and 0O, Apatch is found wth file inmage
BR2eT ) ARy gﬁ(ﬁb%ﬁfﬁ%%ﬁﬂq woisdhar ueeaccsy 2 web portal
asSpnR®fioWaliBw B efidhtd Wit shidB9&reRRde aRd vbRGS l}';(?f)én%ﬁt from the

i mage 805, wherein both target file inage 83
s @idvardagss 96 theandeorisiectioh bysteras @8Lproosspesi of gheapnesant invention.

subspace set . for file target |mage 832. .[0164] In ne

S SREREE AP e s bt AERS el PR Rod Mg pithed eEoson
a N&IR @adtingd for Jdan1¥8hn-PenideahtebAbe KBIM &idtRB appli@end. or
flexible, on denand nonitoring offered as a service.

WAltsréizalyrasin pdditips loms-termistmageelor ersewled videowlatn and operative
p%&uﬂhancy can be added by installing a secondary controller and secondary signal

buffer units.

[0165] Fingerprint extraction is described in more detail in International Patent
Application Serial No. PCT/US2008/060164, Publication No. W02008/128143,
entitled “Video Detection System And Methods,” incorporated herein by reference
in its entirety. Fingerprint comparison is described in more detail in International
Patent Application Serial No. PCT/US2009/035617, entitled “Frame Sequence
Comparisons in Multimedia Streams,” incorporated herein by reference in its

entirety.



i npl enentation allows clients wwth small reference

data volunes to benefit fromthe advantages of the
wok@ea3det ecti on systens and processes of the PCEES2009/040361

i nvention. Solutions can offer one or nore of several

programm ng interfaces using Mcrosoft .Net Renoting

for seam ess in-house integration wth existing

appléaat TRNgbovAldesibad kywednys £1d thétha@diahibRRmpl gtddah Migital

storage for recorded video data and operative

é‘é@?ﬁr@awc?yrcelaw, Becoapisel aydwaretfamwarg aadoseefidaney The

c uni ts 165
COBASLL A, SESOTSEN, 280 PULISE 00! L oyl
| nuegiblgtentodledPate itforypploncatried)) THefiglenNantation can, for example,
P /.US2008/ 060164, Publ i cation No. W0O2008/ 128143,
i1f @ dRpo \ﬂeC@%da@gt %%rlag%ﬁevsgﬁs {cgrﬁxmlomyh%g control the operation
I @O y Iy
Ffb%g%a?% BBy THEREREh L (SRl bra,
| pregramiiableapro Ratens cAppltec ahd/onmSkiplatorNauters.
PCT/ US2009/ 035617, entitled "Frane Sequence
oqerp@n | S@remiptteMilolgtaite dirbb SkvfigaiTs, dnyi foge b Pprogtatining language,
[ n by reference in its entirety.[0166] The
aB’é wdigg sempledengyariniveraind lanst psas dAhe BempwHEl RAgTTeen be

. raegrogeaﬁi fﬁJ ﬁﬁﬁ rQal 81 'agalgtaﬁaséliorgg{bé%%%%g a@@grgw@g&

firmare, or’ so ntation can
a@leamm,rqndtoe other ogit amttqbteaﬁbu ofe ifia. c@mputing enyitingtent. A computer

rogramtangibly e died in an infornmation carr.ie
TR R bR CBp b oo oo L Rhoml o mBEeT o 08 PUIipIe chimputers
MaEBhdgter €adabl e st orage device, for execution by, or

to control the operation of, data processing

apeRIs} Lﬁ%thaf %e%@n%‘iﬁ%@@b% 8 of I’HBr g@ln&abpﬁeprgcessors

programmuabl e processor, a conputer,
C GRPUILieg 8 .cofrpLET prokran mcppetr&mpﬁmgnmocf ame 1beemromtbtye]p etaing on

Al e eBf SR TG LATRSST Ship coRelE B SrBl b

Cappheusden! BYREbIEARBY a §eblal bﬁﬁbé&b&g cﬁ%u@ry The circuitry can,
st and- al one program or as a subroutine, elenent,

aﬁ@t/ examplenbe afQA idld atvigeanimebla geteiamag) uipuin AYC

R A R TR

on@n fdférao pbRIBS b MRtdaGusH: BREr&ANHD BriRessheHEsh oM SRtuitry,
or nore progr anmabl e processors execut i ng a conput er

proGvarm ansl/ rrerdrare fhﬂﬁ suplemenisfthat enciinparyi on by

oper ati ng on
[0169] Processors suitable for the execution of a computer program include, by

way of example, both general and special purpose microprocessors, and any one or
more processors of any kind of digital computer. Generally, a processor receives
instructions and data from a read-only memory or a random access memory or both.
The essential elements of a computer are a processor for executing instructions and
one or more memory devices for storing instructions and data. Generally, a
computer can include, can be operatively coupled to receive data from and/or
transfer data to one or more mass storage devices for storing data (e.g., magnetic,

magneto-optical disks, or optical disks).



i nput data and generating output. Method steps can
al so be perforned by and an apparatus can be

w0 pqpasesnt ed as speci al purpose | ogic circuitrRCT/URm®09/040361
circuitry can, for exanple38be a FPGA (field
programmabl e gate array) and/or an ASIC
(application-specific integrated circuit). Mdules,

subi PNt | D8S tradftdissioh taﬂ‘@[rﬁtr@&ﬁﬂ% Sarf A8 bEALLVES, Mﬂlhlﬂ@&ctlons
of' the conputer program the processor, the special

cimregwiorky yn Ognﬁmwaéneraﬁwa@ie foacahadng hermputappregent s

t hat, f nct Ilt Process sui tabl.e.f
BB SRS b B s R T B iy by e of
e)@’iﬁﬁhbl%. seb@&dhdgaﬁﬁﬁ@fnoﬁﬁ@e\ﬁc&@c Tak inFofPARR carriers can, for

m cr opr ocessors, one or nore processors of any

kifamgte. By FRAM c%%&@hz Nagiememary @ew%@smﬁ@g@é@ disks, internal
r GGR1 YiERs, haRb T dl%smagget(g—?{)@oatl ﬁ%ﬁ%,%ﬁ W F ?JES%V KoM

or a random access Neno he” essen

eldiskanThe pfocassoo aplithe mai@y @apb o sgpdarerdfia@l by xad/vt ind@rporated
instructi ons apd. one or nore nenory devices for

stBFPIFR PHROPYOSICHEUHRY dat a. General |y, a conput er

can include, can be operatively coupled to receive

ddO7 4 oA mivardsHor inferadtiop et siseh thebaye depsribedrieshniques can
BB AR LRlg SLALIR A G i FRADSHL i on

t reamapiessé onathodk fap sitel(ORITY) raﬁd/cﬁm lighiglaerptal Wi splyQILCD) monitor.
g&punlcatlons network. Infornmation_ carriers suitable
f

cANEBAYO MY B ArHSER S B G brst diseley shilammatigate the user
I ngh 'd% yidakd Eﬁ’cf %019{11‘01%88&/1(\4/@16% | Gof® a)frack@eﬁ‘%%&'ﬂgclp%e user

way of Exanpl e sem conductor fenory devi ces.
i whopreeideanpateo rtheecrosnmm (e.gointeracinpitie a ube iﬁl@Ff@M element).

e DB B A Gy g L B
ClaeREM caanfHr @k arbMe- ROl 3k %rovﬂb‘ﬁ tBHIRCERS Bf arBrrh B? sensory

menory can be supp ienented and/ or incorporated in
s peadbagk (sur-posial fe@gb@kcwdetam feydba{cmc?rﬁ]actnr@ fq@ribmkd elnpot from

[ e _des

| LB Rl ga K Ry B ST BB e ripeen
dias@baacdievhse. The dlsplay devi ce can, for exanple,
be a cathode ray tube (CRT) and/or a quuid crystal

d i[@mry Tlhle @B v @R G teaﬁﬁqde%%[ BB irfa B3 1buted
can or exanple, be a display of information to the

US@RDRiTE %/St@@yﬁl@hmdludma hagseindidompodenti dbe paclkgend @mponent

mgéﬂa?o o ?ﬁ) %at gerv 1 agm{d%’]eﬁ\%ag?e ?gﬁg@%ﬁ agg/ag%l} apphcatlon

I @éreéff age abbeﬂﬁéﬁ:ﬁlbed techniques can be implemented in a distributing
computing system that includes a front-end component. The front-end component
can, for example, be a client computer having a graphical user interface, a Web
browser through which a user can interact with an example implementation, and/or
other graphical user interfaces for a transmitting device. The components of the
system can be interconnected by any form or medium of digital data communication
(e.g., a communication network). Examples of communication networks include a
local area network (LAN), a wide area network (WAN), the Internet, wired

networks, and/or wireless networks.



O her kinds of devices can be used to provide for

interaction with a user. O her devices can, for
wex@andssl be feedback provided to the user in BOUSHON40361

of sensory feedback (e.qg., 3%i sual feedback, auditory

feedback, or tactile feedback). Input fromthe user

can, for exanple, be received in any form including

acfﬁlﬁ@ | CThS PRRGDcarBREAL clidfd éﬂd%eWtA 0[1%%1?111 a-EQF;fer are

above descrlbed techni ques can be inplenmented in

di gqnpra&iutr@dmdmm ﬁththhqrgné iyt ety lnwmcutiheeu@ abamhmmmdatlon

o R s G G B BB AeRe oY <G Slipputer Bograms

apphhgionthe @gpe\eﬁwe cdiiputalRome hdﬁﬁg hidaest-Je R SR ShiHaAB each
be inmplemented in a distributing conmputing systemthat

i iitherdes a front-end conponent. The front-end
conponent can, for exanple, be a client conputer
hal@il'rd) allg @Lptmmgmbatumeret\ivmﬂ(eraﬁ acdydea fonehaplews packet-based

e R e R s T P G

f Qixampld, eHESIAtdridt Nc AR 1ﬁ@meTBﬁ)t<§‘d@>|[rH(P? ﬁél‘twﬁ)rl@(e g hl@cal area
systen1can be i nt er connect orm or nedi um of

dlrg‘fff‘{*’%ﬂk (BA0R. wistmanen CR e L AN, cAnipue oremATGRE ‘@f*N)
" ahdRerilien SRR MR R S AR BPLSP . BRKGE °

t hﬁt\i/dflﬂ(eairnm anter Etdnﬂe&mhﬁrkga‘e (IRB), arwivdlés8 Inesgork (e.g., radio

net wor ks. :$% The system can include clients and
se?rce?§§§etWRfléK AY> SRl laneé‘é?r\ke?()?a}@n‘“gt@ﬁé? gensyalpagkeigadio
frami&aeip %fwﬂﬁdH{})\é&&ﬁ % /Opgﬁlr @ﬁéckgma%%@ﬁet@orks C?lrcult-
connunlcatl n net wor The” re ation ent

s énavet neaw pide sa ynclidet {oe exdmidonthel pebhcmwagmadmelerphmm negfwork
o} es ectlve conput er d having a client-server
UP ST RGN e Bt PR Hr e i Brto A
Nyl dth Cc%ﬂeld'i‘\iflkﬂe!ﬁi Shulfi9E 28ROV AY RAGNKR! i@ 8RGion multiple
network and/or a circuit-based network. Packet-based

néiPWSS KED¥eh) nqﬁwmdtdglobﬂ@b/stemafnpmbﬂt heninnhieatats, (GEM)
rot network (e.g., loca
ar eéilor{{é vvo(trl/é ﬁﬁ\é)l daﬁgetg)o t wor k (WAN) , canpus

K t it t
P72 el RNy CE Bomb it 4Ol R SOmER]
prcbifh@h&r Qﬁﬁ%o@é@r%@ﬂ:@ euePe%&me an P 8@&&3§ nﬂ)%‘il%@‘%ce (e.g.,

? radi o access network 1 1 network
8@21 1g_lgr prengopersongbdigitall aspatgkte(ﬁ)l}ﬁédiemce laptop computer, "electronic

mail device), and/or other type of communication device. The browser device
includes, for example, a computer (e.g., desktop computer, laptop computer) with a
world wide web browser (e.g., Microsoft® Internet Explorer® available from
Microsoft Corporation, Mozilla® Firefox available from Mozilla Corporation). The

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

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

parts.



service (GPRS) network, Hi perLAN), and/or other
packet - based networks. G rcuitbased networks can

wo p@basissl f or exanpl e, the public swtched tel BEhOs®M09/040361
network (PSTN), a private Bpanch exchange (PBX), a
wirel ess network (e.g., RAN, bluetooth, code-division
mul tiple access (CDVA) network, tine division nultiple
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i ncludes, "for exanple, a personal digital assistant

( PwAﬁetaFrM%] F@matrﬁrfps él,gltalrtcllems@n tapaticasts plapiua¢ thedlREG-2

¢ a?d‘?cg g e ug%l P on gjl(é ?@%ggﬁelﬁggeaé%gﬁ%gﬁ; ﬁ%’&.n’ Brazil

AHDNIBY— Ks&reap %Iha&x@dél@w@ﬁ)ﬂ Hr(ﬂaﬁl'ca’dﬂ e&nOLes Picluder BCOE USRE Russia;
isted parts and conbinations of the |isted

p&bf@etﬁwﬁ] frorss pbslste MARE t dananvy b6 - Lt e Canedn, éapan PAL

se e r ti

s A% Phirta EREIAS R v MR o ERIRE- 1L gtension

stiutdpe SB443 émilithe) SBCABI vFthaoe, %ﬁnﬁﬂﬂd\hﬁﬁﬁh@n &SenttﬁBAifnca.

h |n|ncludeteIeV| on, and fi| styl e vi deo_cl

Add QAR WS&SG%G% g VideR PR dPRand e ng (o

aQﬁie@chfa%tQﬁta?a oWt 85hs Lagd gﬁglcé eis% éeﬁ% streamlfl% multicast.

broadcasting and recording an i gi ta or mat s

; Z(gllor i g :(isﬁ(ﬂﬂ:qqﬁ %J]e\ﬁ‘{ \%i{/i %ﬁﬁ%ctgg ?rg/%ﬁélg'ri fng?ggg%bgcrhed in other

pspgifesHime wifhbet ddpaemgaivan el shirited esseaialtcBiacteristics thereof.
crlbed her |n may be processed according to varioQus
?5%58%916% gdimens gy rlwgeforaﬁ@ Pe 51>nwea%cbmfaélrrﬁme§ts illustrative

( ?atEe stheddMbhiti QY FeKe Bt
Vi deét apes, N %:H udi Rg VI% dr g@ m S olirwjrreia\nttl‘g,>r1 is thus
f odicitegi h}aﬂhetappmde@ clammd rrathddh&t sy ﬁmfomgemthesdbﬁE@nZand all
video c dec and ude ATSC - USA, Cangda DVB

Eﬁlﬂa&ﬁg é‘%)me gb ¢ BCauing and range of equivalency o the claims are

therefore intended to be ernbraoed therein.



DMB - Korea. Anal og television broadcast standards

i nclude: FCS - USA, Russia; obsolete MAC - Europe;
woebmoliztsel MUSE - Japan NTSC - USA, Canada, Jape€iT/B$1009/040361

Europe, Asia, Cceania PAL-M - PAL variation. Brazi

PALpl us - PAL extension, Europe RS-343 (mlitary)

SECAM - France, Fornmer Soviet Union, Central Africa.

Video and mul tinmedi a as use@LAGMS n al so i ncl ude vi deo

on demand referring to videos that start at a nonent

on%pF.Ufer'%.choice, as opposed to stream ng,

nu ?8g§apnﬁ ?78] One skilled in the art will realize

the invention may be enbodied in other specific forms

W t hout departing fromthe spirit or essential

chlar act&mehqdeef mefss awet mIkpgemontegunpgsiegrbodi nents are

t her ef 1. nsidered in all respects
iIIust&ge?bggggcﬁeri23%3$initing of the invention

descri hedehengh Becobs dpgriptorthased 8O EERAd hiedtdWSa;

i ndi cated by the appended clains, rather than by the

f or egoi Y PaEES theperan, dessriptan Witk pdingjdesarivsar, de st descriptor
Wakichtd dNGiteRa i LARGE: ?a{te&gllé{aﬁ engy of the

clains are therefore intended 1o be enbraced

t her ei rsOcAitig aWeast pagt of ltled mretddats with. thdsaehdaddafdata based on

i a _asset agenent, conpri sing. receiving second
rrlglgff FrERHrson ggﬁl&%sw"ﬂ&e%@g&m thieltst feseptopased on
the second nedi a data; conparing the second descri ptor

with a first descriptor, the first descriptor
agsoci dihednethachofdlaigt 1, fedhea cdaipasingvi ng r el at ed

net adatg; and associ ating at .l east. part of th

et adat R RS Qo atsabd bg adiis® Ruoedtegiiftyibe second
corgdar dgsfnanaf the second descriptor and the first
descriptor. 2. The nethod of claim1l1, further

conpr i SFRfFRLRENErQFimIIA geasna descriptire based ondhdbogonthmiedis data

a%ﬁ@ﬁ{e%ﬁlg%r\ﬁqotrgsécggd %g&n%g?smdi a data; and generating

one or nore second descriptors based on the second
nmedi a data and the one or nore second boundaries. 3.

The nethod of claim 2, wherein the conparing the
s gc ond tfg% asthask Frelamd, phsrein thercomwapng Brececdngrdeneptor and the

C ORR UERL P RN hAritiE OB e AR GEe SE53A%econd descriptors and

descriptors and
one or more first descriptors, each of the one or more first descriptors associated

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

4, The method of claim 2, wherein the one or more second boundaries

comprising a spatial boundary, a temporal boundary, or any combination thereof,

5. The method of claim 2, further comprising separating the second media data

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

boundaries.



one or nore first descriptors, each of the one or nore
first descriptors associated with one or nore first

whowadasses associated with the first nedi a daper/ud2009/040361
The nethod of claim 2, whed2in the one or nore second
boundari es conprising a spatial boundary, a tenporal
boundary, or any conbination thereof. 5. The nethod of
cl@i m ZIhefmethbéof dainrp 6] wharginskepassadiatig dtheasspa06itthe metadata
nmedia.data into,.o E@Tnnre second nedi.a data

subpdrescasddaedis aip et EOTGPIHGH 85S8BAGREAL 1east part of the
baHaa@fA f%thGt 1chRSIRE ARG Rl %(ﬁ‘é Rc3nd g@%{aeda‘@a {#%e%arts based on
associating at least part of the netadata wt
sdboeempason of deaetandtdeseriptamnditke figpt dssupioat i ng at

| east part of the netadata with at | east one of the
one or nore second nedia data sub-parts based on the
conpar iemeéthod bEclsiee Onehdleinelid Rkend Aediatda dohlpttses all or part
descriptor. 7. The nethod of claim 1, wherein the
s @ﬁﬁgﬁﬁﬁméwd@%b conprises all or part of the first
medi a data. 8. The nmethod of claim 1, wherein the
second descriptor is simlar to part or all of the
figr st d&ﬁ:&ﬁebtb@d)bf cl&im Thehdi@ih bigdseodndCdahiptds isfsithil@b part or all
co in recei vi ng ‘the first media data and the
négﬁdéé%t SoRfPARted with the first media data; and
generating the first descriptor based on the first

nmedi a data. 10. The nethod of claim9, further

cOnpr i Siwgnebsbed dsiny fatthdreasipripagt of the net adat a
with the first scr The net hod of cl
f ur t her “EbPE f h§ Hg:met! fa gm% He helpdaiapssocipied “flﬁ“r%‘? irst
desglid @fiRrandand the association of the at |east part

of the netadata with the first descriptor; and

ret ri egenygatingths thosteldsarptadasal ort the figstoneiin data.st
descriptor, and the stored association of the at | east
part of the netadata with the first descriptor. 12.

The. netrieeh@hod i, filidRempEORB RN aﬂte@srt@shﬂloﬂgm
one or nore first boundaries associated with the first

mitftadatiath theqfgrst descriptor.

11. The method of claim 10, further comprising:

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

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

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

12. The method of claim 9, further comprising:
determining one or more first boundaries associated with the first media data;

and

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

one or more first boundaries.



generating one or nore first descriptors based on the

first nedia data and the one or nore first
whowadarsses. 13. The nmet hod of claim 12, furthePCT/US2009/040361

conprising: separating the4detadata associated with

the first nedia data into one or nore netadata

sub-parts based on the one or nore first boundari es;

anid. as siiwi methodjof ¢dleinoh® forth¢repmpheingdat a sub-parts

with the one or nore first_dq;criptors based on the

one or SHBFaIRS Pemaiylanpsseaded wah thylrshmeigdlatrin enefr more
1, méthdded _ﬁéggy' ' L ati -ad and the
first degg}lptof#éa%?mgﬁggﬁéﬁﬁg ggﬂgpg%#%lg&aherein
t he fi rassocraditticshejertcaorewerp mesidatp spbeteots with. thd hee oenbmdfirst
of, cl aim erein the first .nedia data conprising
vﬂ’%5?ugﬁéﬁ%£nwéﬁ??n%ﬂfq555 St RPNdatiesc onbi nat i on
thereof. 17. A nethod of nedia asset nanagenent,
conpri si ng: generaping a second descriptor based on
sddond Thednetherheelaipy hrfyrhertcomgrising espoewting tre methdatatad the
a ' Wi th the second nedi a data, the request
cgﬁgﬁkgﬁﬁ%nfhe second descriptor; receiving netadata
based on the request, the netadata associated with at
Lz st %irt of a first nedia data;, and associating the

adat/@cwatheq tfelaiwch ieheppathe frst mediadaig compaising video.
conpari son of the second descriptor and a first
descriptor associated with the first nmedia data. 18.
The. netlheodatfiodedfailaimll7 whehen dienfithecde dandonpasiagdadad, audio,
ﬁggﬁrises all or &ggt of first media data. 19. The

&4 1BPeTI%4PRY $9PIRARYE IS Che second descriptor is

simlar to part or all of the first descriptor. 20.
The met hod of claim 17, wherein the first nmedia data
cdhpri di metheil @émedin, asseh eramegdnouht,afonpiriaingy 17, wher ei n
the fir dia data.conprising video, audio, text, an
i mage, g%éer%ﬁn)g acSoercr‘r)aril(ﬁﬂi;\ets|C ot ﬁaeng gF- seepad n}f%hae‘%ﬁ'i‘id of
nedi a aaseiitiRRegiR0 for ns@iREd Skh\dated HARIAL SdcbA@nirdia data,
request for netadata associated wth second nedi a

dEedcquenecomaryisens the sepend dessgivtaie second medi a dat a
receiving metadata based on the request, the metadata associated with at least

part of a first media data; and

associating the metadata with the second media data based on a comparison

of the second descriptor and a first descriptor associated with the first media data.

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

of first media data.

19. The method of claim 17, wherein the second descriptor is similar to part or

all of the first descriptor.

20.  The method of claim 17, wherein the first media data comprising video.



recei ving netadata based on the request, the netadata

associated with at |east part of first nedia data; and
w@s®oasmwbi ng the netadata with the second nedi BCHESH09/040361

based on a conparison of tH& second descriptor and a

first descriptor associated with the first nedi a data.

23. The nethod of claim 22, wherein the second nedi a

datla cdhsmetbed of ¢laior 1 havhteraf theHfersf medit daediomptiaing.video,

24. . Th gethod of cIaianzt.wqgrei t he second

aQLdiPr [sEbAn MRS o Fuy CPRTBIP BEreal | of the Tirst

descriptor. 25. The nethod of claim 22, wherein the

first media data conprising video. 26. The nethod of

cl2di m Zemetliodradinpedigyssetimanagerentacaderrisin®dnpr i si ng

vi deo, 1.Q,: j n ination..

{her ot ghfting e Tor B8 BeoBIkASPINERM BRge aete e

endpdstadniphisalg theofabnditdedn daarri er, the conputer

program product including instructions bei ng operable

to causeFeluapstadrigdbass dythe et the megadaagsspgated with at least

S %Q%ngEQkﬂfgﬁﬁg; generate a second descriptor based
o% thelsecon1 nedﬁg data; conpare the second

descr i ptociaping theaméthd st wikhsbe sqoond metiaelafd aséd on a comparison
descriptor, associated with first medi a data having
- o teebe i BT i Hslderupd' avorade e oy nidi data

met adata with the second nedi a data based on the

conpari son of the second descriptor and the first
dédcri phemetignd of cdyimt Wpwderene dhie sccoyd enedimdatg eompptises all or part

cgpﬁk%%&qg&ﬁgd&%ﬂnunlpatlon nodul e to receive second
nedia data; a nedia fingerprint nodule to generate a

second descriptor based on the second nedia data; a

medi a fingerprint Q%g?arison nodul e to conpare the
sétond The sxatlqsh rclaimd 2a whierest thg seeanid lesaripterrie sifilag to part or

d it ted with a first nedia data having
IEREF R\ AISARHA

ed netadata; and a nedia netadata nodule to
associate at least part of the netadata with the

d di ta bhased on the conparjson of the
zgég 2 dng g{?]t%og]taglclaglﬁd?% Wgeqem. the ﬁrsr‘fp media data comprising video.

26. The method of claim 22, wherein the first media data comprising video,

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

27. A computer program product, tangibly embodied in an information carrier,
the computer program product including instructions being operable to cause a data
processing apparatus to:

receive second media data;

generate a second descriptor based on the second media data;

compare the second descriptor with a first descriptor, the first descriptor
associated with first media data having related metadata; and

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

the comparison of the second descriptor and the first descriptor.



descriptor. 29. The system of claim28, further

conprising: a video frane conversion nodule to
waledensisne one or nore second boundari es assoCPEL/882009/040361

with the second nedi a data#5and the nedia fingerprint

nodul e to generate one or nore second descriptors

based on the second nedia data and the one or nore

sé@ondquunmabfmema&@wtﬁhmagm&membﬁmﬁQMgin129 further

conpr|3|n the nedia n |nt C i son nodule to
conpar & ¢ ‘HH%aUSP “ﬁ‘%&“i 12’ Wﬁéwﬁéla@taand one or
mor e fiargédig ﬁﬁg&bﬁﬁ&ﬁ@dul@ %bcébn@faté DEcBRE d@srcn%rf BadellBlthe

descriptors associ at ed one or nmore first

beesvtid mieska dasgioci at ed mnth the first media data. 31.

The syste clai.m 29 en 1Sonprl sin the

e e 2aiths Erg Bl wab L 5 ayE PR e E Bt fiRGptor and

datfst dtb@iReie th firsde8cHR60ndodTRed dvitdat fﬁsﬁrﬁ@cﬂa dh& HRamedelated
on the one or nore second boundaries. 32. The system

ofmetadatazand further conprising the nedia netadata

modul e atrfeds TR “ad?t%@u&fulel RARLo PR bt lgzgst gﬁ? o%e?%&%&té’mwhﬂ the
at | east one of one or nore se nedia data

s wéropd mieslihda e tased oh hiee @mmpaisos Oﬁth@fsedolﬁd dseeipng and the first
descriptor and the first descriptor.33. The system of

C §PHP§§ further conprising: the communication nodul e
to receive the first nmedia data and the netadata
associated with the first media data; and the nedi a

f 2Rger ght nystemaficleinn 38 gantbeatompirtsengf i r st descri pt or

based on first media d 4. The s stem of clai m
o O f R i S s PR Re S in e Ree Y
ass@daAbLasdbcih@aHithae becBhd hit@idRiadaga Wi th the first
descriptor. 35. The system of claim34, further

conpri ﬁleﬁgedla ﬁeg@pag@nq@ulﬁ @egmrateom@ rtlhve saemddisaiptors
t esc t.or he associj ati
| B8t'oh3hs 505 RO R BR AUR RO TRE PR RumdRotor

and retrieve the stored netadata, the stored first

descriptor, and the stored
30 he system of claim 29, further comprising the media fingerprint comparison

module to compare the one or more second descriptors and one or more first
descriptors, each of the one or more first descriptors associated with one or more

first boundaries associated with the first media data.

31. The system of claim 29, further comprising the video frame conversion
module to separate the second media data into one or more second media data sub-

parts based on the one or more second boundaries.

32. The system of claim 29, further comprising the media metadata module to
associate at least part of the metadata with at least one of the one or more second
media data sub-parts based on the comparison of the second descriptor and the first

descriptor.



association of the at |east part of the netadata with
the first descriptor. 36. The system of cl ai m 35,
wo awovhaxseconpri sing: the video conversi on nmoduP@&T/U682009/040361
determ ne one or nore firs#éboundaries associated wth
the first nmedia data; and the nedia fingerprint nodul e
enerate one or nore first descriptors based on the
fl}gt n@ﬂ¢®$&@lafdmm12&éhmhﬂcompnmmg first boundarles

37. Theys m of ..cl a conpr|3|n

vi deo co n@{?sﬂl Brcatgy H}OE ng §‘:é‘:63’reé§ fishanerey dééaa%réi he metadata
assoadiateditvthdfitsheheliiar®ta; BRgi @ data into one or nore

net adat a sub-parts based on the one or more first

boundar 116 &¢diingerrrintmendalaferesoerets the st descapts baeid aneahe
tWﬁSQBth@agpre nmet adata sub-parts with the one or

nore first descriptors based on the one or nore first
boundaries. 38. The system of claim 28, further

ﬁgﬂp g tthge a netadata nodul e to associate the
adat ea*ﬁ(ate 4%’13 duther poynpiising theanedjs metadata module to
MediRiAS §8basTPRARIEIR Metad@IWRIth Tl st @esgﬁg of, .

escri ptor

fingerprint nbdule to generate a secon
based on second nedia data; a comunication nodul e to:

t ,gnsni r.equ adat a associated wth the
se?ondiﬁgéygm %gsz%é BSTMESHMF i si ng the second

descri ptsirag@ddidea6ei ve the netadata based on the
request, the netadata associated with at |east part of
the first neéirathtaneiadandhafintdésaripet,addtiae ametiltdntdf the at

associ nedi a data based on

a corrpz% ss%@t &qu% gtad %o‘ﬁlg’ @83% POPIMANG fir st

descri ptor assioed tihE edmvu fabtaflath Sthe Qf%?édaﬁr@@aécnﬁgr afil the stored
system of nedia_asset management, conpri si ng:

communPEREREAN UG EleRY: paﬁ@ilﬂ?ﬁ'ﬁlﬁtaéatﬁ eqihebe fifsd ldescnptor
net adat a associ ated with second nedi a data, the
request conprising the second nedia data, and

36. The system of claim 35, further comprising;

the video conversion module to determine one or more first boundaries

associated with the first media data; and

the media fingerprint module to generate one or more first descriptors based

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

37. The system of claim 36, further comprising:

the video conversion module to separate the metadata associated with the

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

boundaries; and

the media metadata module to associate the one or more metadata sub-parts

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

38. The system of claim 28, further comprising the media metadata module to

associate the metadata and the first descriptor.

prnT amnnman



recei ve netadata based on the request, the netadata

associated with at least part of first media data; and
w@20medsmetret adat a nodul e to associ ate t he net aPE/aS2009/640361

the second nedi a data based7on a conparison of the

second descriptor and a first descriptor associated

wth the first nedia data. 4 1. A system of nedi a

as¥et NARHYENRITimedOMPEirSinAgem SR a8 IrRing: ecei vi ng

second nedi a data; neans for generating a second

descri pt Bedigduearrsnt mrdulsde epntrated isaco@feltdascnmrwsefdmn second
c hag. the second descriptor and a first

dgggﬁég?%?, the first descriptor associated with a

first rednamdatatidiauodde tel ated netadata; and nmeans

for associatin | east part of the netadata with the

second medi dF ‘F‘gtaorﬁg‘éfét ¥ naslatspeaiateditithe spsond media
second fies eid Ryt @d?ﬁlpﬁsli‘ﬁg ok s8dond %@gc'i*fpp(;r,o&rid

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

a media metadata module to associate metadata with the second
media data based on a comparison of the second descriptor and a first

descriptor associated with first media data.

40. A system of media asset management, comprising:
a communication module to:
transmit a request for metadata associated with second media data,
the request comprising the second media data, and
receive metadata based on the request, the metadata associated with
at least part of first media data; and
a media metadata module to associate the metadata with the second media
data based on a comparison of the second descriptor and a first descriptor associated

with the first media data.

41. A system of media asset management, comprising:
means for receiving second media data;
means for generating a second descriptor based on the second media data;
means for comparing the second descriptor and a first descriptor, the first
descriptor associated with a first media data having related metadata; and
means for associating at least part of the metadata with the second media

data based on the comparison of the second descriptor and the first descriptor.



