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filed Decenber 27, 2002. BACKGROUND [0002] Through

t he advancenent of technol ogy, nedia content is
finding its way into hones by various non-traditiona
means. For instance, with the advent of broadband
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to hones via the Internet and other digital
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of television and radio broadcasts. In addition, hone
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be distributed via a home network for display on any

of the nmedia consunption devices connected to the

home network. [0003] These advancenents in hone

net wor ki ng and nedi a GNCERRQIANPvery nechani sns

provi de users with enhanced access to nedia content,
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consunption of nmedia content. Mre specifically,

into homesnby eaidus iesl tradidonys tiepis. For iMtaAcesS wathahd ydvieatadflbyoadband
configured to neasure nmedia signals consuned in a
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consunption device. For exanple, television content
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broadcasts. In addition, home networking standards such as HAVi and wired and
wireless protocols such as IEEE 1394, TEEE 802.11, ultra wide band (UWB), cellular and
pager networks and Bluetooth now allow a variety of different media consumption
devices to communicate via a home network. Thus, media content received at a home
can be distributed via a home network for display on any of the media consumption
devices connected to the home network.

[0003} These advancements in home networking and media content delivery
mechanisms provide users with enhanced access to media content, but also present new
challenges for measuring the consumption of media content. More specifically,
conventional media consumption meters are typically configured to measure media
signals consumed in a particular format by a specific type of media consumption device.

For example, television content consumption is measured using meters adapted to



nmeasure signals formatted for television. Likew se,

conputer content consunption is neasured using neters
waoapvedIt o neasure signals formatted for a coPELUE03/014970

Al t hough this approach works well for nedia

consunption devices that are not networked together,

it does not allow for nedia consunption neasurenent in

a hone networked environment because of the manner in

whi ch nmedia content is transmtted via a hone networKk.
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medi a content received at the tel evision can be
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specifically, data tha enabl es nmedi a consunpti on
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computer format so that the media content received at the television can be processed for
display/viewing at the computer.

[0004] Unfortunately, the format conversion process performed by home network
transcoders to enable communication between dissimilar devices also causes the
corruption or loss of valuable audience measurement data. More specifically, data that
enables media consumption measurement is embedded into media content by media
content providers. The data is then extracted by media content consumption meters for
use in determining the identity of the media content as well as other information about

the media content which can then be reported for purposes of measuring consumption of
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content. However, home network transcoders are not
wazmapheddt o convert this enbedded data i nto aPdDUSAD3/014970

suitabl e for use by downstream consunpti on neasuri ng

devices and, as a result, the enbedded data is either

stripped fromthe nedia content or corrupted during

the transcodi ng process. Consequently, consunption of

the converted nedia content cannot be accurately
thatmasia centent BRIJEE vEEBGRE RTIWORK CRsTHET DRANWDINGSPled 32 o09nvert this

FIG 1 is a block diagramof an exanple hone network
embeMed @a@ i8®t a 6drmat EitudRoOfbe nse b alowasimaer tordamation measuring

enbedded in nedia content for use by a set of nedia

de‘}é&:@ SHEPL| BT HRl dritid ddQV E££ & eith@Ostdppe| ffom thel iBedla bbraent or
I agram t hat depicts an exanpl e manner in which the
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whi ch di a u
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chart that depict ' met adat a
transcodi ng.B ﬁﬁ@ﬁ%&qéﬁ élg&ggﬁé{smgghat depi cts
a set of netadata fields sujtable for use w.th nedia
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[0015] FIG 5B is a diagramthat depicts a set of _
tranebdaiattat hevegsdataietboddedf ipr medie copienthionage Ycdseterft media
provided in a streamng nedia format. [0016] FIG 6 is

comsufnptivn mb@fihg dvides.depi ct s an exanpl e net hod for
creating a watermark that represents a particul ar

[ooafli & copignt isaklodkodiagiafPthat\@epicty e bxadnipld manner in which the
transcoder of FIG. 1 may be implemented.

[0012] FIG. 3 is a block diagram that depicts an example manner in which one of

the media consumption metering devices of FIG. 1 may be implemented.

[0013] FIG. 4 is a flow chart that depicts a method for performing metadata
transcoding.
[0014] FIG. 5A is a diagram that depicts a set of metadata fields suitable for use

with media content provided in a broadcast television format.

.[0015] FIG. 5B is a diagram that depicts a set of metadata fields suitable for use
with media content provided in a streaming media format.

[0016] FIG. 6 is a flow chart that depicts an example method for creating a
watermark that represents a particular media content and for creating correlation
information that may be used to correlate the watermark with the particular media

content.



information that may be used to correlate the
watermark with the particular nedia content. 3 WO
WQeMN081699 PCT/ US2003/ 014970 [0017] FIGS. 7RemCSBENE014970
flow charts that align to depict an exanple nethod for
determ ning the sensing capabilities of a netering
devi ce. DETAI LED DESCRI PTI ON [ 0018] Referring to Fig.
1, a hone network 10 includes a plurality of nedia
consunption devices 12, each representing one of a
(0033 i et y TBESdddiT€eareifly mgbatﬁsgn tdepigs | examply meghod for
radi o, a personal conputer, a personal digita
deterssning thetsefsipapatilitiesaif apretarimgalavicar di gi tal vi deo di sk
(DVD) player, a personal video recorder (PVR). Each
of the media consunption devices 12 are adapted to
receive nmedia content fromone or nore different

nmedi a sources col IFETANSEYDESOREIEONed in FIG 1 as a
medi a content cloud 14. The content provided by the
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via the nedia consunption devices 12, may be shared
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be stored on a nedia storage database 16, al so
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enbodi ments, the home network may include a
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local device, such as, for example, a DVD player, a video cassette recorder (VCR), a
media server or any other local source. The media consumption devices 12 are in
communication with each other such that media content transmitted via the home
network 10 may be consumed via the media consumption devices 12, may be shared
between multiple media consumption devices 12 or may be stored on a media storage
database 16, also coupled to the home network 10, for later retrieval and consumption.
The home network may be configured in either a wired or wireless manner. In some
embodiments, the home network may include a combination of both wired and wireless
communication. |

[0019] To enable audience measurement, a set of content consumption metering

devices 18, hereinafter “meters”, are also coupled to the home network 10 and are



comuni cation. [0019] To enabl e audi ence neasurenent,
a set of content consunption netering devices 18,
whenehemds er "neters”, are al so coupled to thePdDIE2003/014970
network 10 and are 4 WD 2004/061699 PCT/ US2003/ 014970
adapted to neasure the content consuned by the nedia
consunption devices 12. Each of the neters 18 may be
configured to neter a single one of the nedia
consunption devices 12 or may be configured to neter
adaptedttd pleesurpidie sSomereniicd By ded/media carsumpHen devasea i 7.y Each of
each neter 18 may be adapted to operate independently
thearetes ¢ § mam pe icosfigset toeneietaptingle oneoofdhemadie conseptipmdevices
control of a master or central netering unit (not
12 sh@w be collfiguiddtte gter biultify mediaconyphgdion devibes F2etAdditionally,
10 wrelessly or in a wired fashion. For exanple, if
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carried by a househol d nenber for purposes of
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Audi ence neasurenent data col | ected by each neter 18
puspeses ¢ plepiaing dhescomszspiionhspits fghat bersehpld mgmberohen fhe meter
the data is either analyzed or stored for later
will dikely rdossiunicateow ith themteotkavizelesslyl | Sushj copmnfupd¢atipn gnay be as
(not shown) for analysis. The nmeasurenent collection
limifed tas 2Qeiviny cbées febrs pasedih avnsummioh ldevisanemeebe derbest astwo-
the hone network 10 or may instead be disposed
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0. As can be seen in FIG 1, the neters 18 nmay be
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unit 20 where the data is either analyzed or stored for later transmission to a remote data
collection facility (not shown) for analysis. The measurement collection unit 20 may be
disposed within the same residence as the home network 10 or may instead be disposed
outside of the residence that houses the home network 10. As can be seen in FIG. 1, the
meters 18 may be separate from, or integral with, the media consumption devices 12
being metered.

[0020} Referring still to FIG. 1, a set of transcoders 22 are coupled to the home
network 10 at various locations and are configured to transcode or convert media content
transmitted via the home network 10 between one or more formats thereby causing the
media content to be suitable for consumption by one or more of the media consumption

devices 12. In an example configuration, the transcoders 22 are adapted to receive media



[00201 Referring still to FIG 1, a set of transcoders
22 are coupled to the honme network 10 at various

wo zwanéieyes and are configured to transcode or BORUS003/014970
medi a content transmitted via the hone network 10
bet ween one or nore formats thereby causing the nedia
content to be suitable for consunption by one or nore
of the nedia consunption devices 12. In an exanple
configuration, the transcoders 22 are adapted to
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accor Ing to a nethod described in greater detail
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to function as a nedia cont nt consunpélon Vi ce
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medi a cloud 14. The hone network nedi a server 24 may
onpghohome newierle 0. may beadapiad; @UENAION 38 csmedia sPRigNt @nsuption
honme network 10 by stream ng the content, pushing the
devioni2atd may bevarttgr admpteaiontressivetcontehicfrorowed madiedlovd 14y The
any other manner. Additionally, the home network nedia
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the nmedi a content that is consuned in the hone
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recei ved at any of the nedia consunptlon devices 12
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network 10. Alternatively, the media content may be received at any of the media
consumption devices 12 and then supplied to the home network 10 for
consumpﬁon/viewing/display at any of the other media consumption devices 12.
[0022] As will be appreciated by one having ordinary skill in the art, the home
network 10 may be configured in any desired manner and may include any number of
network devices. Moreover, the devices coupled to the home network 10 may
communicate and interface in any desired manner including, for example, using either a
wired or wireless communication protocol such as HAVi, Wi-Fi, BlueTooth, IEEE 1394,
DVI, HDMI or any other high speed interface protocol or using an Ethernet protocol.
[0023] Referring now to FIG. 2, in an example embodiment, each meter 18 is -

equipped with a processor 26 which executes a set of instructions stored in a memory 28



network 10 may be configured in any desired manner and
may i nclude any nunber of network devices. Moreover,
w0 bw4denspres coupled to the hone network 10 maRCT/US2003/014970
conmuni cate and interface in any desired manner
i ncluding, for exanple, using either a wred or
Wi rel ess communi cati.on protocol such as HAVi, W-Fi,
Bl ueTooth, |EEE 1394, DVI, HDM or any ot her high
spe i nterface .pyotocol an ern
(0 GAGOb U SPery OB P R 18, b SRR Shetfipe 39 that alows
exanpl e enbodi nent, each neter 18 is equipped wt
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stored in a nenory 28 6- WO 2004/ 061699
10 R@T/this2093b6 implzmented usisgit foslexampleopsplw g rapplicative program
meter 18 and a home-network interface 30 that allows
inta-taca(APD atAisonillibetapmeniatet &y roat david@ oalichryt $lell af therart, the home
devi ces coupled to the hone network 10 and that nay
netR@ril ARkRLER0 ety Y8 ififlemééd etaalyaypeofddelicyedpable of translating
application program interface (APlI). As will be
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more sensors 32c-32e for sensing nmedia content
maydneludep forctampleear iniesfeeedacadaptad tacmmyricate with acdeople apeter
exanple, an interface 32a adapted to comruni cate with
thaa sgsepthe preserce oftdnator swms estwoHeuserémidicoes wembere apd/or a data
nore networ k users/audi ence nenbers and/ or a data
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the coll ection neasurenent unit 20. The sensors
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whi ch processes 'the information and causes the
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collection unit 20 via the home network 10. The measurement collection unit 20 then
transmits the dat;al to a remote data collection facility (not shown) for analysis. In
addition, the processor 26 is adapted to respond to queries sent by the transcoder 22 via
the home network 10. Alternatively, the measurement collection unit 20 need not be
coupled to the home network 10 but may instead be adapted to receive media
consumption measurement data directly from the meters 18 via one or more data
collection mferfaces 32b, disposed in one or more of the meters 18.

[0024] The sénséfs 32(¥-32€ associated with each meter 18 are adapted to sense

the type of output signals supplied by a corresponding media consumption device and



collection unit 20 via the home network 10. The
nmeasurenent collection unit 20 then transmts the
wa@lat0a/061698 renote data collection facility (nopCEIS2NI/014970
for analysis. In addition, the processor 26 is
adapted to respond to queries sent by the transcoder
22 via the hone network 10. Alternatively, the ‘
nmeasur enent collection unit 20 need not be coupled to
L A R Y e 22 RSP e pignal. o
fromth ters.18 .via.on . ol |l ection .
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18. [0Q241 The .sensors 32c-32e assqciated with each
daoafeg g GO BBtk o Legiodte PRESHY, B SO rdgtthat may be
~signals supplied by a correspondi ng nmedi a consunption
insgpdlod erethamftervlWezmemsdélre@gbmpfe%mwﬁmxw ohgignalseand
i npl enent ed using, for exanple, a mcrophone 32c for
mayeresfurtheraaddpted $¢ gevagmize and prodess aswmistyrof3des embeddad iimgich
video signals, and/or a digital data sensor 32e for
sighelesi Mhese daides swaypliichdiei video dagidt eddebisueli rag actoseDuenptioning,
the plurality of sensor types that may be installed
autofhatel @nd¥Blirehént 163 ,lm‘éﬁtﬁ(/ﬂﬂbﬁb,ﬁntl&cﬁ%/teheisﬁﬂ&ﬁE@ﬂs tmOthe vertical
sense a variety of signals and nay be further adapted
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signals. These codes may include video base
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neasur enen erac el evis
triggers in the vertical . blanking interval (VBI) of
pateiifh POPER (RFSARHOKE: ERLOTEF SrvePgey Dautibfe duaf cdles
i nperceptible _codes in active anal og/digital video, . .
augilary 8iecodess digitaldyl comppressed ardde packety apvelliag intamajiop apdigital
packets, to nanme a few. In addition, these codes may
packety eodinimpprogtamegeidalindormatens such 46 X8I, iPRIE) anghi D Ocdstpepackets.
digitally conpressed audi o packets as well as
Suchfoodesamay e i formlatgidt wing gastiogt twoadeadt astanidangs pr agayamstead be
gui de information such as PSI, PSIP and A-90 data
foR@tk@laScording to standards that are currently being developed or that will be
developed in the future such as, for example, the standard recently developed by the BBC
and presented to TV-Anytime, the content identifier standard being developed by ATSC
called Versioned ISAN (VISAN) and the standard known as AD-ID that was recently
defined by the American Association of Advertising Agencies. Instead of, or in addition
to, sensing signals containing codes associated with media content, one or more of the
sensors may be adapted to receive signals that indicate usage of a computer software

application. For example, one or more of the sensors may be adapted to monitor a

computer software application that controls access to the database 16 to determine, for



Such codes may be formatted using existing broadcast
standards or may instead be formatted according to
warandesgs t hat are currently being devel oped BCT/USHD3/014970
will be developed in the future such as, for exanple,
the standard recently devel oped by the BBC and
presented to TV-Anytine, the content identifier
standard bei ng devel oped by ATSC called Versioned
ansdda i h
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software application. For exanple, one or nore of the
mayeinslyie anmicleolaitgsmaton assAgArd orithathe (B Canterfo FicRatse for
application that controls access to the database 16 to
exatepler nomient iflentificgionDinfouuption 1 svucePdenifsaton/infongzen (SID),
exanpl e, how often particular nedia content is being
deftimatiad edevéd |iddénmificationo Linfonhatidnh e disotdbudbras ehabfel [i0@RTLation
The codes are transmitted as netadata via the nedia
infolBatfh - and/Bed@imdahetanipR)ddniglingdBe arewddr @idjor @fansmission dates
i nformati on associated with the nedia content, such

of @ mb@h coRXATABad 42 Ma§ HaditidRAly hélGad bighal icRA@EBBSHCO Buch as
source identification informatiion (SID), destination
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I'nformation an
i t anps.i.dentif.ying the creatjon_and/ gr .

a febla Sl foriat teomifon Al HeRe RORPRRR e pigmal omyayfirs
addi tional |y include sin:g)nal characteristics such as devi
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rates, and sanpling frequency, to name a few The
thatiigyatd¢ tofreqogaize pnek prpeass theseqend fsmatised to transcode the
signal froma first format to a second format to
[0626)b| e cdwssuiltbeiapprecifitet iy i gadhg atdizary el unthe ah the meters
devi ce
18 may be implemented using any combination of software and hardware adapted to
perform core metering functions such as receiving and processing consumption data and
supplying the consumption data to a central data collection facility. As will further be
appreciated by one having ordinary skill in the art, existing media consumption metering
technology spans from the very simple to the complex. Yet, the present invention is not
limited to use with either type of metering technology but instead may be used with a
variety of meters 18 having a range of complexity. For example, the meters 18 used with
the present invention may be capable of communicating via the home network 10 as well

as metering media consumption or the meters 18 may instead be standalone devices that

are configured to meter a particular type of media consumed via a particular type of



that is able to recogni ze and process the second
format. [0026] As will be appreciated by one having
woeainency skill in the art, the nmeters 18 nmayP®MBUS2003/014970
i npl enent ed usi ng any conbi nati on of software and
har dware adapted to performcore netering functions
such as receiving and processi ng consunpti on data and
suppl ying the consunption data to a central data
collection facility. As will further be appreciated
mediy comsemption deyicri@i dargditie, Ithe mefersHE maytbe i@xa[)egtemg as simple,
medi a consunption netering technology spans fromthe
har¥@#ir¥ basedmleeictOthhthllearnhhmere] tuyimg, infoheatjipnes @nmorasophisticated,
isnot limted to use with either type of netering
softvRedTRRLPERYiRY that P&TRAUnERYeMlataseedtioh Andprov@king fiynctibns.
neters 18 having a range of conplexity. For exanple,

[002%E et ofi 1488 Sﬁeé%bhthe%h@er?%@@ﬁﬂﬁl th WM he@RorkBY defends

capabl e communi cating via the home network 10 as
I a terin j n [
on 8, e, &F aR ' Qb RtioBnc GEU Bk, 3 e M B Ll Sackficd 1o
o neter, a particular ty nmedi a.consuymed via.a .
pertigr peigiag b SHiigra SEANARBuBhY Ga 8o R EsaPgerires
medi a consunption device 12. In addition, the neters
12,159¢ckas ath andigr xiden siggalathen thypeter %ﬂ Briely Iboéglé’&e‘? near that
devi ces that collect channel tuning information or as
content eonsopintion levageel®, so thasfit may acceng shecsignal foegnetergd. If, instead,
performintelligent data collection and processing
thefrrert i8as adaptdda6 2néter Breggnhbmaplicrbyche transhodsf 22,Hbemthe meter 18
18 within the hone network 10 depends on the type of
ned®Bid bk PBsitiGnedan RR%E, Phpsichl paximitx &smhk énedial conkemprivhelevit8 12
is adapted to performnetering by sensing a signa
bupﬂﬁlﬁuﬁe QbheP PoxBhatt RS tHEBEUNACSaeN 22! 6P bir@iked @Y ké&ifStely késeive the
such as an audio or video signal, then the neter 18 is
ioh PR bhd n L in BRAAER enfbBBRHAP hPReter 18
mga%lvclau t fg tgg ﬁ"fwx&ég?&??&. €f i@l in Qeﬁt?e? Pt thetdeter

my access t Sl gna

O e BT AP
18

met er ) ) )
signals by a media content consumption device 12.  Such an arrangement may be

especially useful with a meter 18 adapted to detect the flow of signals through the
transcoder 22 and having a software application interface (not shown) adapted to query
the transcoder 22 about the media content being transcoded.

[0028] Referring to FIG. 3, the transcoder 22 of the present invention is adapted
to transcode both media content and metadata transmitted with the media content and
may be implemented to include a home network interface 30, an input media
demultiplexer 34, a processor 36, a memory 38, an output media codec 40, an encode
manager 42, and an audio/video watermark codec 44 that is adapted to detect watermarks

and to encode new watermarks. The various components included in the transcoder 22

10



need not be positioned in close, physical proximty to
the nmedi a consunption device 12 but nust be either
w@emdioemb®e t o the transcoder 22 or arranged t oPCED®1063/§14970
receive the signal output by the transcoder 22. O
course, in the latter enbodi ment, the neter 18
detects the flow of signals through the transcoder 22
i nstead of the consunption of those signals by a
medi a content consunption device 12. Such an ] .
areronroliperhyrthe progesser 3tewhisl pxsicips asetfafsoffivam igstiystions stpged in
adapted to detect the flow of signals through the
thet fainss08k and® 2acindarseaden gompeeht way deapplénentddonsing software,
interface (not shown) adapted to query the transcoder
firRwafD BatiwhiReofrEg i confbamitien thebwit.n Fot eramssiedetimdroiaR dvailable
Referri ng to FIG 3, the transcoder 22 of the present

dehpééexﬂ mé}} Puded 89APIeRRNt 5:% 3RO §aRd6ded @bipbRGitsPproGiabE tat the
an t e

adata transmtt mnth the nedia content and
| t ERE 1GBLRE b bR AR
Fulf ¥y E ORGP tReh BOACE a0 oG B Ko LSRR,
a nory 38, an ut rred cQ
In g ong 2 il RAREKemaFEHS sucﬂ%ﬁéé‘ens%ﬁ%ﬁ SRERG 42, pay ve
IS adapted to detect watermarks enco
unﬁ}&m@m%ﬁk%oﬁwrrerqv%%é&gedclaﬁ%mqwﬁ%ﬁea&a%ca“ ﬁ’yt‘ﬁ%l’mcess"f
transcoder 22 10 WO 2004/ 061699 PCT/ US2003/ 014970
36are controlled by the processor 36 which executes a
set of software instructions stored in the nenory 38
[06294 eachRefemingcasheto HGgothe Mtanspagertd? inay be rdaptesitoperfagm a
software, firmmvare, hardware of any conbination
méth&l sofhat drables ¥RnEnscode2mertcinsdody mirdiai doateheanddevonpmying
may be used to inplenent any of the transcoder

ééQdEPap RRELS RfoRY Ia08&: kit EABumpticic Heveal1Rt doupled @acthe home
evi ce has been nodified as needed to operate as

neg’?&ﬁrmb ﬁs?clp% & ev1s'1c{hh aglgih s‘ﬁg ply OfR€ t‘r%lséHaE@ xﬁ’édui R6ntent and

nmponeé suc encode fmanager 42, may be

ac l enl%gngegﬁf g 3y ogg tsc% & et oﬂsqﬁnp%tog rd%glcE QZt gh%h%%e)‘sonal

processor

computer, also coupled to the home network 10. The method 50 may be performed by
the various components of the transcoder 22, as described below, operating under the
control of the processor 36 which executes a set of software instructions stored in the
memory 38. In an example embodiment, the method 50 may begin when the transcoder
22 receives media content at the home network interface 30 (block 52). The home
network interface 30 disposed in the transcoder 22 enables communication between the
transcoder 22 and the other devices in the home network 10. As described with respect to
the home network interface 30 disposed in the meter 18, the home network interface 30
disposed in the transcoder 22 may be implemented using any type of device capable of

translating between the communication protocol used by the home network 10 and the

11



36. [00291 Referring also to FIG 4, the transcoder 22
may be adapted to performa nethod 50 that enabl es
wao bw4pe@mscoder 22 to transcode nedi a cont ent BEWUS2003/014970
acconpanyi ng netadata received froma first nedia
consunption device 12 coupled to the honme network 10,
such as a television, and to supply the transcoded
medi a content and acconpanying nmetadata to a second
medi a consunption device 12, such as_ a persona
cormmpigatem, pretbed usewshipl & Presetshe3hoinRospdinbe Ranggodergd. Also at
met hod 50 may be perfornmed by the various conponents
theaflodkife, the Aome ackemorkRidterfase 3estones hednddel anenbipdhamemery 38.
under the <control of the processor 36 which executes
[0080Fet of Ag@fthovmedia comtrtias benstosddineit memoryeS8, the finpuymedia
. I'n an exanpl e enbodi nent, the nethod 50 nay begin

38
deféﬂﬁglem%zi H&Hﬁﬁ?l@%s thé 3nddef BdEH toRMirdct GRNERAIdaR! rdnb@itted
0 network interface 30 (block 52). The hone

thegeﬁxtéigf@g)cié g%ﬁ[}f&cﬁe(ﬁ? C(q{gél? el B thiRorhé AANEACREerfAde 30 need

nication between the transcoder 22 and

the ot her .devyices in.the e, . '

nou P ROIBEEE P e drliet TS RHRR Ik 268 A7 f R be
di sposed in the ter 18, the hqgnme network interface

celsreinie bome Prv oo o2 A0S FSRMAGTeR B A5 M fneig fontent
usi ng any type of device capable of translating,

arrfyes wiethe, trappeodes Adu A e SemUHP ISk B34y dsBRiiniRx the @efig fantent as
network 10 and the 11 WO 2004/061699 _

it iPEAYeISA QA iEh4aue the darmulipteaed contgnt.otaocibe mediadeanient prd the
processor 36 disposed in the transcoder 22. Al so at

exirittedome@datd b bé ereddneha elemork38.nThe freted IO mbpties comeue
medi a content in the nenory 38. [00301 After the

wiffRflé 8ne8dhaRigeh Ebe AR MRS theleRBadiell thitedareradantiBBa mielli format,
I nput media demultiplexer 34 demultiplexes the nedia

e e
telQVel'S:i\C/)\g "a‘)‘loék”%'f fl*ao%eexgtgpfg,eﬁx% metadata may indicate that the media content
received at the transcoder 22 is formatted as a television broadcast signal such that
Format A is a standard broadcast television signal format such as, for example, an NTSC
signal. In addition, the encode manager 42 examines the metadata to identify a metadata
format, Format Al, in which the metadata extracted from the media content is formatted.
In this example embodiment, the transcoder 22 is described as being adapted to examine
the incoming media content and metadata to determine the identities of Format A and
Format Al. The ability of the transcoder 22 to make such a determination is especially
useful for transcoders adapted to receive media content and metadata from a variety of

media consumption device types. If, instead, the transcoder 22 is configured within the

home network 10 to receive media content and metadata from only a single media

12



not be stored before being denultiplexed by the

denmul ti pl exer 34 but may instead be delivered by the
whonwe/osiedoor k i nterface 30 to the demul ti pl exerCBUSAL3/014970

the nedia content arrives at the transcoder 22. The

demul ti pl exer 34 may denul tiplex the nmedia content as

it is received and then cause the denultipl exed

content, i.e., the nedia content and the extracted

netadata to be stored in the nenory 38. The nethod 50
consumptiore §e e tty peu dhenpihe Hrangeodsh 26 dBa i apjeprogpammed with the

exam ning the extracted netadata to identify a nedia
idehotiasaof, ForhfeorAend AFqrmian Adhsush thhte theeeficade orineger 42aseed not

supplied to the transcoder 22 by the television
detbfhinE the 3dentitiEsf FoxasA end Fdmmanil dldedkes6my i ndi cat e

that the nedia content received at the transcoder 22

[0033] f or makERd g8 eAcdds! ﬁxﬁagexo delRARIAEK aSinedia Ofddhats UEBrmat B,
that Format A is a standard broadcast television

assf%lgt@g JVI&I%%ECO%H GRSk dvike ©<HEh fhe @ﬁls&gﬁé?meﬁia%ﬂient shall

tion e encode manager 42 exam nes the
dentlf r
be R AL o' Pardiih P 3 i 59 SRR, B i %0“51”1“
In this exa dlne the tra
mayBapes YOI LERALE SO, i BN G Smi*h@ Eledia
|ncon1n% nmedi a content and netadata to deternine the
coptgrtrinyst be supptietsr HaPeroral OmpRicht a camngemehp formpt gritable
the transcoder 22 to make such a determnation is
foredispdayi wih Ithe Wirgdofus meidisy playean $besd éordhis ¢apuele mesdiz Eeraiay B is a
medi a content and netadata froma variety of nedia
stréafis gl Mediaodignhd foraat. t Yhesncolé managet d2dnayt heeprepeopsamded with
22 is configured wthin the home network 10 to

thd B ia MBrmiR diséd 69 MeSptirsonfcdiutetal. &, Forait BNlsychathad thgle@code
nedia 12 WO 2004/ 061699 PCT/ US2003/ 014970

m%ﬁlgéb? UaRievan ttﬁlée ‘fbr‘frﬁt 5 ¥Bfmatiol &fforh e tﬁéﬁ&'goﬁe r Pﬁt%rﬂﬁﬁ%l? €the
pr of

progranne wth the 1dentities or mat and

oG e PSSO RSP e

Fog'rgzlitoé:.klnsa?(?dition, the encode manager 42 also identifies a metadata format, Format
" B1, to which the extracted metadata shall be transcoded before delivery to the personal
computer (block 58). Format B1 is the metadata format recognized by the meter 18
configured to measure media consumption at the personal computer. The encode
manager 42 may be pre-programmed with the identity of the metadata format, Format
B1, or the encode manager 42 may be adapted to obtain the identity of Format B1 from
the meter 18 associated with the personal computer by performing one or more of a set of
querying methods described in greater detail below.

[0032] Once the encode manager 42 has identified the applicable media formats,

Formats A and B, and the applicable metadata formats, Format Al and B1, the method
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[0031] Next, the encode manager determ nes a nedia
format, "Format B", associated with the second
woedimoelcodevi ce to which the transcoded nedi a PONUSWD3/014970
shall be delivered for consunption (block 58). By way
of exanple, the personal conputer nay have a W ndows
operating systemand a Wndows nedi a player such that
the media content nust be supplied to the personal
nputer in a streamng nedia format suitable for
COlaﬂr%lﬁﬁ with thegneqrde Wﬁgﬁf\ﬂg ipgAcEngiha patput media codeo O thiranscode
exanple, nedia Format B is a stream ng nedia signal
thef @edfatcontmnérc:@h Eomeat fatvalman B andythd extyacted puatgiaeanti@d Format
with the nmedia format used by the personal conputer,
Alitodorm#Edd Inetl pByviding thetdngiut tiediaendad® withtha @efameters needed to
retrieves this format information fromthe nenory 38.

perfbrire Buvht fratgtading! hctiGHRC®URk NGO aAdEr addRiofP¥heb&icode manager 42
configured to query the personal conmputer to obtain

suppied dhe 6@?5@&6@*& ddecddl §iR %s&d&ﬁoxﬁn&ﬂdngar%%?ﬁe{lecégsary for

also identifies a netadata format, For
B S AP Sl LR g o
d f t
T WU .

the ersonal o uter. The encode manager 42 nm
metRgs Bl e (PO atHG T SoeIdes HcB sdsipalied by the
format, Format B 1, or the encode manager 42 may be
trapsqadsr 24 1q e persenahcarrputerfergansympsfonftanrens (bl&ki62).r om  t he
neter 18 associated with the personal conputer by
[0038) f or i Agwidhlee appracinted Wyf one heeing of dinayy ekijl il the e, hedsds for
described in greater detail below [0032] Once the
perforanine trambatiey fbi2tifiasthadeniverd ia SofPPfirdt A dea FRALAD a
formats, Formats A and B, and the applicabl e netadata

secofd BRER, folnet AR wél kv R the adtNE TNACH
2004/ 061699 PCT/ US2003/ 014970 3%%3 wa\éﬁ%dﬁr 22 may be

ad 0(9 ConRH %S, aflgon'tdi‘lﬁhé Wil nteRiErrdt b BYSadbE P &g &5 any of a

totr ansco
1) streaming media format, 2) JPEG format, e.g., deriving a still picture from a movie for

use in a digital photo frame, 3) MP3 format, e.g., playing a soundtrack to a broadcast
movie, and/or 4) a digital video recorder format. Alternatively, the transcoder 22 may be
adapted to convert a signal from a digital video recorder format to any of a 1) streaming
media format, 2) MP3 format, and/or 3) a JPEG format. By way of further example, the
transcoder 22 may be adapted to convert a signal from a streaming media format to either
of a 1) JPEG format and/or 2) MP3 format. As will further be appreciated by one having
ordinary skill in the art, any of these well-known transcoding techniques may be adapted
to enable transcoding of the metadata from a first metadata format to a second metadata

format.
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the nedia content fromFormat A to Format B and the
extracted netadata from Format Al to Format Bl and
w@emvieiicsry t he out put nmedia codec 40 with the PCT/US2003/014970
paraneters needed to perform such transcodi ng
functions (block 60). In addition, the encode manager
42 supplies the output nedia codec 40 with
i nstructions and paranmeters necessary for conbining
t he transcoded netadata with the transcoded @ﬁ@la
[0036ht ent ApWilbfuribshboarRseriated By PRE Bavigafrdingry Sl &bt &y the
delivery to the personal conputer. Lastly, the
metadatn Sorouescmayneakioafigirgd i 2 yaiiehhef dififesert b anski @ysome instances,
net adat a enbedded therein is supplied by the
thet meméas demaB2mhy be bt lgpst patially depepdianeonfibe medivs (ompai ofthe
thereat (block 62). 100331 As will be appreciated by
media@oh@dNi Rehcitsdl widh Ye Siekddatal Fot Eanmpld, if theeinbdia sortent associated
perform ng transcodi ng functions that convert a signha

w1tﬁ1rt9m1ﬁtafdbt5~°t§ pﬁ?ﬁe@ 1rf R bfBalicdsPrefeviskACAOHa FRfaf the i inetadata

are well known in the art For exanpl e, the transcoder
forffas, WA 1&% Iy, BB He& R dar P a0 Dthied 98 HSARERY television.
ia con on1a roa cast ornat to any o S

Re t!ryfegairlr(:wrvl 8? gf(g %A,flgr maf Arlrbé aasoF ed V&lglgg ’d}gltaptaroa&jctea tI t\éfegglon
photo franme, 3) MP3 fo ndtrack
il oA L B A ORI, A8 51‘1%40 éP’? Hoids, Tgp contalning a

recorder format. Alternatively, the transcoder 22 may
vatiely of Heptiesst telsvisionsegnal mfamghian such g anigergtheanel \W@b@r 72, a
recorder format to any of a 1) streamng nedia
mdj@rdmbnel 2nmbEi374,0r tratspora AR/ Uy, a3lamg FREGoEtanntransnBitedény the
of further exanple, the transcoder 22 may be adapted

mddis EEANEIT8, A pfiggiahuband® asprogam degcriptidh &82{ arsoadce D 84, a
either of a 1) JPEG format and/or 2) MP3 format. As

dat@ydnhe §ehhp 1361 a REnsPORERS BRL £0hdby biraR J0ayh Adlio BItetd9T, ¥n audio
inthe art, any of these mell-knomn transcodlng

atﬁmﬁlﬁ%ﬁ: v%a@o ﬁ%?\@"r&@' 96. # BB Fple! BESEAGH (MRS number
adata ron1a I rst neta ata format to a second
Teta adata format

and major ¢hnne T are each 10 bits long, the transport ID is 16 bits long, the
program name is represented as a sequence of one to seven 16 bit character codes coded
in accordance with the Basic Multilingual Plane (BMP) of Unicode™, as specified in ISO
10646-1, the program number is 8 bits long, the program description is represented as a
sequence of one to seven 16-bit character codes coded in accordance with the Basic
Multilingual Plane (BMP) of Unicodem, as specified in ISO 10646-1, the source ID is 16
bits long, and the date/time stamp is a 32 bit long number in UTC format.

[0035] In contrast, metadata associated with media content that is to be supplied
in a streaming media format for consumption/display at a personal computer will likely

be formatted as a data header including data fields 98 for containing information about
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WO 2004/ 061699 PCT/ US2003/ 014970 [0034] As w |
further be appreciated by one having ordinary skill in

WO bw4@a61t699 t he netadata formats may be confi gup@€mUS2005014970
variety of different ways and, in sone instances, the
netadata formats nmay be at | east partially dependent
on the nedia format of the nedia content associ ated
with the netadata. For exanple, if the nedia content

th@ iR @ia i cBhiest mVM &1?&51”& gﬁgatﬂuk StoP E?#epﬁg nnﬁteal? L gnay jnclude

br oadcast televPsion nedia fornmat,

r I bef ttedt0|ncl ata fields

f1e§c§| %?é%%lhfngr@é%gxn 'S eV| 5i DR ATRAYRY ﬁ&ﬁg‘g‘ﬁBng%n number
I 5 F f assocj.ated vvlthadl gital

10, & GRS BERRVIEH S nes ok Drasgeast da)timerstamp 108, a

exa{{‘g}: ATSC, rm\ql i ncl yde a set ‘of fields 70 for

trapsgatied datedime, stapg il @44 aythop | Baddawice B2 Il Myiagionw IBi I had format
i nformation such as a mnor channel nunber 72, a

11353 wdeq hiraigel 20n anrsedio bitratea 12%; an spdictsatnplinrata ] Beard afvideo
a programtransmtted in the nedia content 78, a

frapreagfe d86.n mdodetiti B thealapr feddseon Foeraat B Pinkap Be 3fined 6 H¢MUAE data
ID 84, a date/tinme stanp 86, a transport rate 88, a

in wispeifidcddeairea 8fa s@idgHading abipbeifit QuBBer HMbiRY dFd? example, the
sanpling rate 94, and a video franme rate 96. Fﬁtlng

fieRX dFPbat B16n#) BOefRa NG hA4APEH aﬂ{]gajﬂ?h (?U is ék?(gp %rlg:oded,

nunber are each 10 bits long, the transpor

SRR BBl e R 9, A e
Pl ane ( BVP)

cewith the Basic Miltil
g)“%m codeTh ld‘érglcglpglcﬁ“inétdtol the seEre hgé)}d: ofmag fgthe broadcast
ramn bits | ong, the program description
d ﬁ%ﬂ’% i&b@o‘hﬁéa%e 2% i e Pecederst mgﬁd@te, the \ranscodedpdate/time
charac;ter codes coded in accordance with the Basic
stamp| 110 |is Agd dit mimhes rqflerig G daisi and dafelMdf mansepligg by @ahsteder
| SO 10646-1, the source IDis 16 bits long, and the
104} sheequthion ekt ld@ps ars ASCHZefresentatioigofithierest of the Fhesch@dr o4, the
[0035] In contrast, netadata associated with nedia
devigniDehit4 i ha® HisA SO kecaid Rhibed 1dénlﬁfﬁn§ the@ARLREer 4! fd the
format for consunption/display at a personal conputer
homé b 116 ke ¥2 bit ASCII encoded number assigned to identify the home network

10. In addition to identifying Formats Al and BI, the encode manager 42 may be
configured to generate the data contained in one or more of the fields of Format B1
including, for example, the data associated with the author 112, device ID 114, home ID
116 and format 118 fields.

[0036] The metadata format, Format B1, may also be affected by the type of
meter 18 that will be used to collect the metadata for purposes of measuring consumption
of the media content that is associated with the metadata. For example, if the meter 18 is

configured to detect audio codes, then the metadata format, Format B1, will be suitable
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be formatted as a data header including data fields 98
for containing information about 15 WO 2004/ 061699
wWEonAORE0D3/ 014970 the nmedia content in a di geeEUSTIA/@14970
format. Thus, for exanple, Format B 1 may incl ude
fields for containing informati on such as the program
name 100, the program nunber 102, the program
description 104, a source |ID 106, a broadcast
date/tinme sta 108, a transcoded date/tinme stanp
forlia@rtieningouarhaidia siznalandaogagaitipn by 14, augichends m@exla;@/oraf the
format 118, a video bitrate 120, an audio bitrate
mefe? 25 camnfiganed ito dstactplidaogcodest, ¢heh 2 metadata forimaie ForfaaRie will be
rate 126. In addition, the data fields of Format B 1
suiffle e phedrtiaedntboa ividdousignaladnd recogritiap®gi 4 ividevo deleOmeter.
a data string having a specific nunber of bits. For

Lile%APirahe tRRr 18iigkslFigatednodeREL CFllal @, Bendrs hféﬁﬁatﬁ érthat,

that the program nane 100 is AS encoded, the

a r
Fofly 7 TR a0 for Bt irfo s Bl (I BB AT, gt by
d éagentlcal in format to the source ID of Format A,
‘é’t“ﬁ‘e 1 %R¥ast date/tine stanp 108 is the sane as in
the broadcast nefadat the .transco date/tine
O hp 1160 EanscosngapabiliiBAF edrPeniriny PALAISAYEY darpading
time of transcoding by transcoder 104, the author
upen theposition phthg rapsserer 22epithia disthomegietwerkii0e Fos sxarpple, if the
the transcoder 104, the device ID 114 is an 8 bit
trans@Olldr 28ris pasitibnad: foreceivelimput frgm myltifhemediaconsydption deyices 12
and the home ID 116 is a 32 bit ASCI1 encoded nunber
ané sprgvidel truscodbdnhédia/cdniat toommeltiple tmedliakcondinption destides 120 then
to 1dentifying Formats Al and Bl, the encode manager

thé2ari®e P22 wilP1kdlgbé edhpted t6 eaRalembdie colabm beaka itieadultiple
in one or nore of the flel ds of Format B 1 including,

%x%s & B%l&fé méd@c&@ﬁrﬁ%@ﬁﬁ&%c% £1lcdiiplel tﬁé}@toa%lf%ﬁ{augég 'if the

evice ID 114, hone and format 118 fi el

tr. a*cpg b;J 22;-;5] %o %n%q 3 ?ece% rH?ﬁu’t ﬁ%&r y?ﬁlgl@ IﬂEdlMSlﬁl’lS@Oﬂb&VlC& 12

and to supply transcoded media content to a single media consumption device 12, then
the transcoder 22 need only be adapted to transcode between the media formats used by
the two media consumption devices 12 configured to supply/receive media content
to/from the transcoder 22.

[0038] Referring now to FIG. 6, depending on the capabilities of the meter 18
associated with the second network device, e.g., the personal computer, and whether one
or more conditions are satisfied, as is described in greater detail below, the method 50
may be expanded to include a submethod, identified generally with reference numeral
130, for causing the audio/video watermark codec 44 to insert a watermark into the media

content in a manner that causes the inserted watermark to be imperceptible to the human
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nmeter 18 that will be used to collect the netadata for
pur poses of neasuring consunption of the nedia
W@ onteetc9d hat i s associ ated with the netadat a. PEDUS2003/014970
exanple, if the neter 18 is configured to detect
audi o codes, then the netadata format, Format B 1,
will be suitable 16 WD 2004/ 061699 PCT/ US2003/ 014970
for insertion into an audio signal and recognition by

an audi o _cade neter an if the et s configured

senik @eblcOIEEY NS SR ohAMERe Bt e GroRAPIon. of the
Format Bl, will be suitable for insertion into a

media dementiagythgIpeesaek! cempgai- t RGHCIHIn ATapgeraentche enaede ayanager 42
Li kew se, if the nmeter 18 is configured to detect

maylig@i thameddsta assbbieted whith themadiacanttw toridentify oy media Bortent and
W ll be suitable for insertion into a digital data

the$ tage thaadigeides Waeimbk @dediqitd gbnedat a waesark tHaDOIqhely
The transcodi ng capabilities of the transcoder 22 may

repRb&fls YRk YndBP e Gind 4 AfkeltNe PRGéraBl i e Ranscoded media
transcoder 22 wthin the hone network 10. For exanpl e,

conrtgnt rq;‘l%clf tlﬁzgnsmﬂe hleZ@adséwpéatsHB@feg ih@rh & ﬂ{ﬁ wﬁrames the

e nedi a consunptio eV|ces 12 and

B AT By LG 5, o

likely be adapted 0. trapscode nedi a content .
adaplfd IR iy GpRitHon, Bimgon ey foaacrswgﬁnfﬁftt? Shllection
devices 12 coupled thereto. Alternatjvely
facility freng sbewn) 22 viasth seeasureraey cphedtien apij 20 |(¥Fﬁ Jile }b%b&k 122).
singl e nedia consunption device 12 and to supply
Altematieaty dbel trassddder 23rmanbe adapieds fongypplynthisi eerreleien pfermstion
device 12, then the transcoder 22 need only be
diredlignd ek rhéasiremeseolietibe e 20 viatbe ek et okrtat Whenelkt mydia
the two nedia consunption devices 12 configured to

cortttR a¥inb GRS inkBridte ¢ hBrme@R i€ Bénsuined faf €1 eidnilr @agRedemd the
22. [0038] Referring nowto FIG 6, depending on the

mef@RARUst d i &Bwith e ferdBRhIe omRiter extracts the watermark and reports the

presence of the watermark to the measurement collection unit 20 or the remote data
collection facility, the data collection facility may use the correlation information to
" determine the identity of the consumed media content based on the reporting of the
unique watermark.

[0039] Referring again to FIG. 1, it should be understood that not all of the
transcoding functions need to be performed by a single network component but may
instead be performed by any of the consumption devices 12, or any other network device
or combination of network devices, provided that such devices are adapted to perform the
transcoding functions described herein. For example, the transcoder 22 may be

configured to demultiplex an incoming media content signal to separate the metadata
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associated with the second network device, e.g., the

personal conputer, and whether one or nore conditions
wae@4®eedsf i ed, as is described in greater detBdT/US2003/014970

bel ow, the nethod 50 nay be expanded to include a

submet hod, identified generally wth reference nuneral

130, for causing the audio/video watermark codec 44 to

insert a watermark into the nedia content in a manner

hiagk ' ' tible.
el o Dl g LRt PR aB g PR FRtrivet S
t the j . .mar k_doe. t
reERSRPERES. 18hd e AIRRERLAY, WAhELIRK R WRkigh 12may be
. o h t, th
coffieh P BERARE i AR Blpninel uRctiab, e hACS oriatata exvacted

thvvith %rhe rre%La Li:lontent tg identify the nedia content
APRY 1S FARTILCR, Othe Hranssoder &7 SPRIESCINAtoRT e miediowpetentt ALikewise,
generate a watermark that uniquely represents that
anyof jthe mgdiaopsumptionslevisse 12 mayebengerdigneedkioi detalet dreotherwise
transcoded nedia content (block 132). Next, the
pracesgribcivadia comeny sigohl tefore ffesigmal is aandntiaéd ©ahd @imdtisr 20 eFor
identity of the nedia content with the unique
examgleramgrdf the nidda comb@nhptiod d#viced 19@yaybiee cdidBle8 o tQeive and
transmt this correlation information directly to a
dem64Mite/dowh@dnoat h AeditalP corhpiskd bYoadORL si ﬁb@}ff@v' iy
t he measurenent co Iegti og&unit 02&[0 (sselg F 10%)51%{61@&1{(3(:,
DVI23) MPEA FoBhiAedih U5 R trdnifiskibAn fhe? he adapt ed
to supply this correl %Anplgﬁglpﬁf %‘?‘2%? it%enl%e%?¥%l}§mtl?rgae"‘ces
t r ectiop.,unit,. 20.via the hqne .
12 n@?%rﬂ %O.Sgevégélﬁggﬁé tr?eﬂllcglde cHritcamltRlexst gat ﬁ%mumpexes the
Inserted watermark i s consuned at the personal
de%%‘ﬁ"z"tﬁ?dg?lfs EVOS “trrﬁ%am ﬁéi’—té’? elsfslea@%@i@@@%mwrtqlvdmean elementary
. personal conputer extracts the watermark and reports
videg, sireapy, @ glementsry auiio sEeeer apdithe metagdate temmitiedsimethe broadcast.
collection unit 20 or the renote data collection
The glempntary, vidgeeandaudiocsichras triap thehaei decoded igyanMPEGHEC3 audio
correlation information to determne the identity of
deqoﬁ@ and a8 MIRIEG vixttoalecaiot, eespedrasigribeth of Raichaay 11808k @bposed
the
in any of the media consumption devices 12. The decoded video and audio streams may

subsequently be transmitted to the transcoder 22 for transcoding in accordance with the
blocks 56-62 of the method 50 shown in FIG. 4 described above. After the transcoding
has been performed, the transcoder 22 may be adapted to yield a streaming media signal
that may be delivered to one of the media consumption devices 12 configured to
consume/display streaming media or may instead be stored in the memory 16 by the
server 24 for consumption at a later time. In addition, the meter 18 used to meter the
media consumption device 12 at which the streaming media is consumed may be

configured to receive the transcoded metadata directly from the transcoder 22 or may
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uni que watermark. [00391 Referring again to FIG 1, it
shoul d be understood that not all of the transcoding
wo vesens need to be performed by a single nep@DUR2003/014970
conmponent but may instead be perforned by any of the
consunption devices 12, or any other network device
or conbi nation of network devices, provided that such
devi ces are adapted to performthe transcoding
functions descri bed herein. For exanple,
instaed rheceafigured tongytras the Gianscgdsdemetadata éﬁ’ihefiﬁi%’l B thgptreaming
i ncom ng nedia content signal to separate the netadata
meti$: $iDaPaDin£186 b s F@FEadeP 0D 37 ) ivgneumesont the meadia ¢onsumeption
signal fromthe programm ng or other nmedia content as
deviestr.i bed with respect to FIGS. 3 and 4.
Al'ternatively, a nedia consunption device 12 nmay be

[0040Nf | gur Rekedrg RGN OIFIG. hi $n deRtbbdileftinnghichinkd h@icoder 22
such that the netadata extracted thereby is

su%%@ﬁ{@ S Dat® nfetb%atta rEREGPELS ﬁzsz SRR ABANR! YarkEsa} 2N thay be

la content. Likew se, ~ any of the nedla consunptlon
. d 1 2 £

transn1tted the tra sco er 2 exa

CoRHHENPRGR % %&F@MWSBWPI'}% gie ] ﬁ‘ b%e%‘ﬂp 11163%& 33 wg) e
recei ve and _ denodul at e/ downcaonvert a_di

implsspied vEng. HorEXARRE: 3 &5t {APNox 8 dbAt depnfi g tomer conpjygption
or MPEG format via an RF transm ssion. Any of the

of iedeNision programpting Miadkey example, jptelerision J2¢ A thipembodiment, the set
configured to include a demrultipl exer that

toppl bo1 & doflectemetatiata agitheodudspomtingdteltesision pnogranmbigds poraumed at
set of elenentary conponents, including an el enmentary

they it6le@sisd neanTheBetelop st 88 theuslipplicst theadollanted tistadata to the
netadata transmtted in the broadcast. The el enentary

tra\ﬁga)ee SN hRH A b S HEBmEBYatd KoM e fRaCRHRA, bmh B1, to the
G AC3 audi o decoder and an MPEG vi deo decoder

seg&%l%ﬁltdt,v ﬁ&r}ﬁ’at 99} Bui@hre ¥t ‘&QIW toaéxﬁ(%e&%tlgﬁ %pﬂﬁefﬂst meter 18.

The transcoder 22 may be integrated with the set top box 18, disposed within the set top
box 18, or separate from but in communication with the set top box 18. The first meter
18 may be implemented using, for example, a portable meter 18 designed to collect audio
codes or designed to collect data transmitted wirelessly using any wireless protocol. Of
course, if the first meter 18 is designed to receive data wirelessly using a wireless
protocol such as Bluetooth, then the transcoder 22 will be configured to transcode the
metadata to a Bluetooth format and the second meter 18 will be configured to transmit
the data in Bluetooth format. The portable meter 18 may be configured to be carried by a
household member for purposes of metering that household member’s viewing habits.

The portable meter 18 may additionally be configured to meter media consumption by
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in any of the nedia consunption devices 12. The
decoded vi deo and audi o streans may subsequently be
wo eanseictdt ed to the transcoder 22 for transcodP@myUsav03/014970
accordance with the blocks 56-62 of the nethod 50
shown in FIG 4 described above. After the transcoding
has been perforned, the transcoder 22 may be adapted
to yield a stream ng nedia signal that may be
delivered to one of the media consunption devices 12
thag boypehgld Bgmber thefoqsrgwrﬁ@}la?fsfﬁﬁ 89ms Oy daierting avdin wodey erpigigd by
instead be stored in the nenory 16 by the server 24
medfligrcoppmepiiopt deyicentl 2 adijpasasy outifie thel horagidnd ima, bet ¢nafigured to
meter 18 used to neter the nedia consunption device
detdit nsediadoneinjitioa veithie dwriogerydivizeles re@psamefdransgodidmetadata
configured to receive the transcoded netadata directly
froful tA&sdt iep boxaIBSBARkEErbéd abdve MM terra®ivly) (RO Pért DRl BEBr 18 may be
PCT/ US2003/ 014970 instead be configured to extract

desﬁéﬁd tihafs&R dRdideb@d aldiedgddRd didvididie 181 dseRBN Y metadata

dia signal delivered by the transcoder 22 as it is
tra.r&%&ge?iﬁg él@sfstrﬁlpgd giﬁ%&ctgffﬁ&' n% SCh ¢ n%%éé ﬁo?ta%l% me[tgqﬁ(}%cewes
transcoder .22 . su Iles .oded. net a
oy el L P B Sing i P e Enl VPSSR FLERGAS E‘aese
di sposed in or in connuH ation with a,secondnggter
twe Sk (5t BY t BethRE FOmPaKs sﬁ??ﬁnyP%ﬁe’}ﬁ/ B WegRsg conticence m
consunption device 12. The second neter 18 may be
acdupgsy ofithe: date. UQf eeyirser e tepalaisl seis rauss be teapd push ﬂl% thengpts are
is configured to meter consunption of television
onlyrcogutedrad ngingle xjewing even@riplasother exemnpleiegibodinkat, tHerset top dox
enbodi nent, the set top box 18 collects netadata as

18 nh§ configieaondpplamén ievdode oaptainpgiapabilitieg of the ponsbleamdter 18
at the television 12. The set top box 18 then

oy EREIEOIMCE bkl P ik gl e Mg o
codeR 10 Borkidt suitaBle f3€ detection by the portable meter 18 and by then supplying
the transcoded codes to the portable meter 18. In such an embodiment, the portable
meter 18 may be designed to detect a first type of code such as an SID, emitted by the
television 12, but not a second type of code, such as a time stamp. The set top meter 18
may be designed to detect either or both of the first and second types of code. For
example, the set top meter 18 may detect the SID and the time stamp emitted by the
television 12 and may transcode the SID and timestamp to a format suitable for
reception/processing by the portable meter 18. Thereafter, the set top meter 18 may

transmit one or both of the transcoded time stamp and SID to the portable meter 18 via,

for example, radio frequency signals, infra-red signals, Wi-Fi signals, audio signals, etc.
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second format, Format B2, suitable for delivery to and
reception at the first nmeter 18. The transcoder 22
waorenp4boeiepnt egrated with the set top box 18, di BEDESIH03/014970
within the set top box 18, or separate frombut in
communi cation with the set top box 18. The first neter
18 may be inplenented using, for exanple, a portable
neter 18 designed to collect audio codes or designed
to collect data transmtted mﬁyelesslﬁ usi ng any
Ofdonsk.ebs sgirtep arcbportable metgisr Bewillj have i be pﬁ@ppq@p@mmmcate
is designed to receive data wirelessly using a
using kedhagemalspr ot ocol such as Bl uetooth, then the
transcoder 22 will be configured to transcode the
[omﬁ? adat aThetransEdee LD tial bé prermbgrameheti thsbe iledlityt BormkBA 1
be configured to transmt the data in Bluetooth
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and may be configured to detect media consunption
mentippgdrrbe e teomnsendend ¢emay be adapiedttp prrfopm @ vamely ghmgthods to
- metadata fromthe set top box 18 as descri bed above.
quéilyt are matmore hgtwotled mpasers 4B Ifer informationgabeni,thp aletedizqri ¢ppahilities
to detect audio codes enmtted by the television 12 as
of Wed tetars 18Bbahiatilee formatria eddehcthandtadatans v tet sapplied to iee meters
set top box 12 such that the portable neter 18

18 §CiRtRRat BIOCHAEDLE dRferdild BRI &Pl et SiEh SAIR0d 140 may
Vi ew ng event while di sposed in the hone. These two

col Hige §§étsoifg%}3mgﬁ)%ﬁs q,%cli: tlﬁﬂ deRIen&P 15 te3t RIPGHe bﬁse&ce of a

crease c ence i n accuracy of the data

di %gﬂt e oth s%ng ’[filf’éltfﬁst s%%l? d,ﬂ;gge:{hoﬁel& rrﬁgi t%g fﬁyﬁg ﬂr&@ﬁce of an

S are coun VI ew nNg ‘even

auld{g) s%r?s%xt” Qa%Zblg)(() S nlsglgeau 8%&'1a?§n%fks ancF m%;g E)egtn? e/hen the transcoder 22

queries the meter 18 to determine whether it includes an audio watermark sensor (block
144). If the meter 18 responds to the query in the negative, i.e., the meter 18 does not
have an audio watermark sensor, then the transcoder 22 bypasses the remainder of the
submethod 142 and instead proceeds to additional submethods for testing whether the
meter 18 includes one or more other types of sensors as described in greater detail below
with reference to FIGS. 7B and 7C.

[0042] If instead, in response to the query performed at the block 64, the meter 18
responds in the positive, i.e., the meter 18 does have an audio watermark sensor, then the

submethod 62 continues with the transcoder 22 determining whether an audio watermark
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18 may configured to supplenent the code capturing
capabilities of the portable neter 18 by detecting
waeomesctchat are not detectable by the portabl ePeEUS2003/014970
18, by transcodi ng such codes to a format suitable
for detection by the portable neter 18 and by then
supplying the transcoded codes to the portable neter
18. In such an enbodi nent, the portable nmeter 18 may
be designed to detect a first type of code such as an _
hasShgop detectetldd the media cqnégnésienlisd tq zhe Feaascodsr 22 fop drgpgpoding
type of code, such as a tine stanp. The set top neter
(blddk 146y Weandasiiq vedertarkd st ot degicteldein e hedin cofitenth¢hen the
first an d second types of code. For exanple, the set
trahsQBdei L @featks aey fdicewiteintiek Tldraasd thdreew awdio SMagempark to be
emtted by the television 12 and nay transcode the

emBdde@flo thdTBR BidBonteRt Pld! 1Y, AN wAbbE apprbciated by one having
reception/ processing by the portable neter 18.
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of peEudgrd Fndiotvidsn Iraserararko codga prepielh keowsr Wghe srkede @t described
the identity of Format Al and Format B 1 such that
furthee hereian She dransceden?ymay alsgreavise all pya pentior of thesubmethed 130,
received at the transcoder from Format Al to Format

deddtibed wWitlh feSpect HUAIT. 8/tode parfoered nherehyycabsing poredflation énformation
when the transcoder 22 is adapted to receive nedia in

to Be Seitodted A #Rsnfd Vo€l mehshrdnicn Solldctiba biit 20 addAt 8gérBote
format only. Alternatively, referring also to Fig. 7A
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orma variety of nethods to query one or nore

networked neters 18 for informati on about the
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n capa%'l lities
[0043] If an audio watermark has been detected at the block 146, then the
transcoder 22 determines whether the audio watermark, if inserted into the signal to be
output by the transcoder 22, will survive the compression performed by the output media
codec 40 (block 150). Specifically, the output media codec 40 is adapted to compress the
media content signal having the inserted watermark before the signal is transmitted via
the home network 10. The output media codec 40 compresses the signal by suppressing
one or more of the signal frequencies. However, watermarks are created by modulating a
particular set of signal frequencies in a manner such that the modulated frequencies

uniquely represent a particular program or other media content. Thus, the compression

performed by the output media codec 40, may cause one or more of the frequencies
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of the meters 18 so that the format in which the
netadata is to be supplied to the neters 18, i.e.
wo-eomms16BL, can be determ ned. For exanple, onECEHUS1003/014970
nmet hod 140 nmay conprise a set of subnethods, each
subnmet hod designed to test for the presence of a
different type of sensor. The first such subnethod 142
may test for the presence of an audi o sensor capable
of sensing audi o watermarks and may begin when the
motivlated coerente 2ire wajermrarieto terseppressed thegeby sagingctherpyrbio watermark
whet her it includes an audi o watermark sensor (bl ock
to BeldprecdverableebyrdieenetdiBl & eThotrasscoder 2Bemayube ydapredttb@erform a
negative, i.e., the neter 18 does not have an audio

variédy 6f fethisds eirsleterminfigwidiieer tiansentek val shvpas@aprdskion by
remai nder of the subnethod 142 and instead proceeds

thetdi’,lt;ﬁﬁl ‘ijdeﬁiaqr&ﬁkc s01bpgtXadslef M tafFbiGDINS) ke thBSutput media
meter 18 includes one or nore other types of sensors
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content supplied to the transcoder 22 for transcodi ng

sighéll ootpreghion rhtiosathapubé ovstermewlorewill ibs ahle tdewdtbstaml/unvive.
the nedia content, then the transcoder 22 creates a

Spéficatlydbeforaingdrting ki pumitubauseaniatie imew medih comantesigial Kthe
to be enbedded into the nmedia content (block 148). As

wal¥rinhrk}Bay@Bicsed & @ferBineO@nFMf figtable @%hm%mpfésmbﬁ raktis, ie.,
the art,” the audi o/ video waternmark codec 44 may be
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the transcoder 22 so that when watermarks are encountered, the transcoder 22 may use
the pre-programmed information to compare to the ratio used by the output media codec
40 to determine whether the compression ratio used by the output media codec 40 is
suitable inserting and for transmitting the watermark in a recoverable, distortion-free
manner. In a still further embodiment, information about suitable compression ratios
may be transmitted with the signal containing the watermark and extracted from the
signal by the transcoder 22 for use in determining whether the watermark will survive the
compression ratio used by the output media codec 40. If the audio watermark will
survive, then the sub method 142 causes the output media codec 40 to insert the

watermark (block 152) (if it is not already inserted) after which the submethod 142 is
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of a standard audi o/ vi deo wat ermark codec are wel |
known in the art are not described further herein.
wabm4bemascoder 22 may al so cause all or a porep¢DOSID3/014970
the subnmethod 130, described with respect to FIG 6,
to be perfornmed thereby causing correl ation
information to be generated and transmtted to the
nmeasur enent collection unit 20 and/or a renote data
collection facility where it may be used to correlate
completevvat gheramathado 14th eosinsefy afvprsther subagethed seggaibed telow with
represents. [0043] If an audi o watermark has been
respiet @cil6d7Biand AKS.0Cock 146, then the transcoder 22
det ermi nes whet her the audio watermark, if inserted
[0048f O t helfshumalbléck 159, teuta@istoday 22 ldetehminbs dadete danpression
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nt en [ &ﬁgm : .
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that the nodul ated frequencies uniquely represent a
compressed gigapl. plnggditienothe signal compssion daliQ it inverpgly relaterbto the

conpression perforned by the output nedia codec 40,
outpa bit aate.ci.ones the coprpgessiontrato fleeaeasen dhe outppBbipydate increases.

2004/ 061699 PCT/ US2003/ 014970 nodul ated to create the

Thu@t € therdsmipfessién Sty rie see tighh edde lmoulh aaise ghe heatamdiko to be
~watermark to be unrecoverable by the neter 18. The
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net hods for determ ning whether the watermark wil |
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trans may cause the output nedia
SRS e TS S, MKk 150, RS i e
bit rate, the transcoder 22 determines whether the new, increased output bit rate exceeds
the maximum allowable bit rate supported by the home network 10 (block 156). As will
be appreciated by one having ordinary skill in the art, if the bit rate is higher than that
supported by the home network 10, then the home network 10 may not be able to carry
the signal without causing it to be distorted. As a result, the transcoder 22 decreases the
output bit rate to a value that is within the bandwidth of the home network 10 (block
158), and the submethod 142 returns to the block 148 at which a new audio watermark is
created and inserted into the media content, as described above. As is also described

above, when the transcoder 22 causes the output media codec 40 to create a new audio

watermark the transcoder 22 may also perform all or a portion of the submethod 130
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processed by the transcoder 22, in nuch the sane way

an i nput signal would be processed, to determ ne
wob@ihersod he audi o watermark is recoverabl e. | PCEOSI00&014970

enbodi nent, the transcoder 22 may be pre-programred
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particular watermark into a nedia content signal, the
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e pre-programTezf information to conpare to the ratio
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manner. In a still further enbodi nent, infornation

ab@¥out suitabl e conpression ratios may be transmtted
wi th the signal containing the watermark and extracted

[0G46bm t heRefsiripgalsolig HGe7R, veideinelageszpeongpuation of the flow chart
determ ning whether the watermark will survive the

of FHEPT A as indivated thy ahagleghnient péiats Ajtaftent parfodinengdbel eubmethod 142
If the audio watermark will survive, then the sub

for@bRoghel 42 prRY&RS 6fhanOatidpyitwaiethark cader; £ Gubmethodera2 for
the watermark (block 152) (if it is not already

deleRARfidOMe Rt HRY mib KRR 4 R8sc? Rl Fhedsing dSvidestw¥itmark may
2004/ 061699 PCT/ US2003/ 014970 conplete and the et hod

o 590 TS B MBS s RS AP Y
serisgﬁﬁ)?éigg :év&%g Q.he ttrgr?sc&lie%rﬁcalgeenres %ge (rjnec:{e:?rlnéi Q)eaetérﬁlaut)e %vtﬁgﬂler it
includes a video watermark sensor (block 164). If the meter 18 responds to the query in
the negative, ie., the meter 18 does not have a video watermark sensor, then the
transcoder 22 proceeds to additional submethods for testing whether the meter includes
one or more other types of sensors as described in greater detail below with reference to
FIG. 7C. If instead, in response to the query performed at the block 164, the meter 18
responds in the positive, i.e., the meter 18 does have a video watermark sensor, then the
submethod 162 continues with the transcoder 22 querying the meter 18 to determine
whether a video watermark has been detected in the media content supplied to the
transcoder 22 for transcoding (block 166). If a video watermark is not detected in the

media content, then the submethod 162 may continue at a block 168 at which the
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rati o used by the output nedia codec 40 is not
suitable, i.e., will cause the watermark to be
waoeoansey abl e, then the transcoder 22 may decCPEEBES20031€14970
conpression ratio by a desired anmount. As will be
under st ood by one having ordinary skill in the art,
the conpression ratio refers to the ratio of the data
in the unconpressed signal to the data in the
conpressed signal. In addition, the signal conpression
traseede 22 sTeaiey @msw| idgoay ateraars and pausesdhe pew visiep watarmark to be
i.e., as the conpression ratio decreases, the output
instried] intattee nndincastes, AsTdiseussed fbavgethe sagnbiisics emd fuattiopality of
too high and woul d cause the watermark to be
a stdfid 24 avdio/aldce watdnmarkt doded dravstiddewniR tiepart atelcare astedetdribed
conpression ratio of the output nedia codec 40 by

furfhBCKSER! Mhe tARsCOUrRPAtmE) disd &duse @ of HBorwivh PE theaBhéhod 130,
codec 40 by a desired anmount such as, for exanple, 30

desﬁé%ﬁﬁ%ﬂﬁgkﬁktoﬁ@ 6, tObk PErforifel @RSy ahfify QHePition iftbimation

anscoder 22 determ nes whet her the new,
. ¢ it ;
o b Bl R aleq R FeBRARAP coedBol AL b Bhiyor  remote

bl ock 156). As will . be apprecjated by one havin
catt Sy Tabiy (Gorinpwe) WhnE Y hE b SegRgEiedB ofbgpr o
than that supported by the hone network 10, then the
thepsoasa OF ABELCOMSIRH jEPRSENBe able to carry the signal
wi thout causing it to be distorted. As a result, the
[0047hnscodiéra yidegewnpienmak hajcbeen dangtedppt: thegbleck d6§, then the
value that is within the bandwi dth of the hone network
tradsdoddp |20 adetermhfiRy whather theevideobratrionadk, 1fidseredlintoshe sighdi¢o be
bl ock 148 at which a new audio watermark is created
ouplithy 1he @hhREddrPROwilNeirviveliha compiesién parforiled by theadtput media
above. As is also described above, when the

coddc 206186817032 Spaisaty,thE o@pltRidid R4 T RABSpté ol Bmpress the

create a new audio Wwaternark t?e transcoder 22 may
o) HREAOE e Rt udl bR hO bl otihig
the; a%@w%gglrote lcﬁltfhg{b& gegfarég &c4d ctogjnptrjeessecsr & gigﬁjal %? %uppressing

one or more of the signal frequencies. However, watermarks are created by modulating a

particular set of signal frequencies in a manner such that the modulated frequencies
uniquely represent a particular program or other media content. Thus, the compression
performed by the output media codec, may cause one or more of the frequencies
modulated to create the watermark to be suppressed thereby causing the video watermark
to be unrecoverable by the meter 18. The transcoder 22 may be adapted to perform a
variety of methods for determining whether the watermark will survive compression by
the output media codec 40. For example, the transcoder 22 may cause the output media

codec 40 to insert the watermark into the media content and the resulting signal may be
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nmeter 18 for reporting to the renote data collection
facility (not shown). [00451 If, the output bit rate

walomg/0eieh9 exceed the maxi numrate supported byPehES2003/014970
home network 10 (bl ock 156), then the submethod 142
returns to the block 150, and the bl ocks subsequent
thereto, at which the transcoder 22 again tests to
deternm ne whether the codec conpression ratio is
suitable for transm ssion of the watermark, as

pragessed bipthe trankaoder. 22, dnz@eh Refseme Wiy thatss ippntFigaal iy Brocessed,
whi ch includes a continuation of the flow chart of

to HtéemineAwhahérnile wateo dvdyrmiatkeisatéoyemablet Ipainothsr Ambafiment, the
perform ng the subnmethod 142 for detecting the
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for determ ning whether the neter has a sensor

L 10be4b1 lodRithsWRBETREK S A9, before inserti
rat%g??‘gpﬁe“&e T%g(svgu%bnet hog 165 for det ec?i@%gct e clore TSerting

resence of j.deo_ wa . nsQr '
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whet her it i n.c:Ib des%ﬁ vi deo . wat gr mark sensor. rgbl.ocﬁ1 t th
detgnine arqnge (of spALlG sigial cQIBTGRSIAN 1alos, fi&- GOPTPSyIpn rgHipg that the
negative, i.e,, the nmeter 18 does not have a video
wajgmakalt SENEEr | ThHesh foffable t FUAS cBEe, the Dy Juaudkd g the
addi ti onal subnet hods for testing whether the neter
mannfacucteddevolopers of therteanspofer22tapd aseddp pseprogran the transcoder 22
described in greater detail below with reference to
so BlaGwhétGw atbfimarkssire embountared bp oaseoden 22 ay gsethy pre-programmed
~ perfornmed at the block 164, the nmeter 18 responds in

infolRatidAStot ¢onepard (& .the thBpresi@r rati8 ofoar bape mediad@dec 40 to
wat ermar k sensor, then the subnethod 162 conti nues

degh%ﬂ?xe LiethEf MRTeRPRIssidR ratieaiskd BY e GutpRifddia Sode® 40 is suitable
e

erm ne whethéer a video watermark has been detected
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transmitted with the signal containing the watermark and extracted from the signal by the
transcoder 22 for use in determining whether the watermark will survive the compression
ratio used by the output media codec 40. If the video watermark will survive
compression, the submethod 162 causes the output media codec 40 to insert the
watermark (block 172) into the media content (if it is not already inserted) after which the
submethod 162 is complete and the method 140 continues at another submethod
described below with respect to FIG. 7B and FIG. 7C.

[0048] If, at the block 170, the transcoder 22 determines that the compression
ratio of the output media codec 40 is not suitable, i.e., will cause the watermark to be

unrecoverable, then the transcoder 22 may decrease the compression ratio by a desired
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WO 2004/ 061699 PCT/ US2003/ 014970 transcoder 22
creates a new video waternmark and causes the new vi deo
wowdoeoempk to be inserted into the nedi a contBCI/US2A83/014970
di scussed above, the capabilities and functionality of
a standard audi o/ video watermark codec are well known
in the art and are not described further herein. The
transcoder 22 may al so cause all or a portion of the
submet hod 130, descrlbeg with resp ecf S}FIG. 6, to
ameyanty dysrwillrRecindprsioad by 036 Savige crtinasy skifl i, terity thexiorpression
to be generated and transmtted to the neasurenent
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conpression perfornmed by the output nedia codec, may
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create the waternmark to be suppressed thereby causing
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178), and the submethod 162 returns to the block 168 at which a new video watermark is
created for insertion into the media content, as described above. As is also describcd
above, the block 168 at which the transcoder 22 causes the output media codec 40 to
create a new video watermark may also include all or a portion of the submethod 130
shown in FIG. 6, for causing correlation information to be created and transmitted to the
meter 18 for reporting to the remote data collection facility (not shown).

[0049] If, at the block 176, the output bit rate does not exceed the maximum rate
supported by the home network 10, then the submethod 162 returns to the block 170, and

the blocks subséquent thereto, at which the transcoder 22 again tests to determine
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codec 40 to insert the watermark into the nedia

content and the resulting signal may be 27 WO
WQom4H8I699 PCT/ US2003/ 014970 processed by tPer/us2003/014970

transcoder 22, in nmuch the sanme way that an input

signal is processed, to determ ne whether the video

watermark i s recoverable. In another enbodi nent, the

transcoder 22 may be pre- progranned with infornation

|n| to signal 0 ratios that
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watermark will survive. These suitable ratios may then
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transcoder 22 and used to pre-programthe transcoder
detérrind Whethat itWnERNdavabBENBHsSoRseRs@B O UNIEIs@ch ad ld&ital sensors,

transcoder 22 may use the pre-programred information
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medi a codec 40 to determ ne whether the conpr essi on
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the transcoder 22 for use in determ ning whet
to dqqedmp@dzﬁﬁ efabogdded in the sfream (eckc20ghr Hdbe mgter ﬂ&ﬁsaor\% dhpt it
by the output nedia codec 40. If the video watermark
doasiih¢ludeusugh aaligitab gmsers gieothe transcaigh AR riwses the 2utpatimedia codec
t he out put nedia codec 40 to insert the watermark
40 (ddmodle thé Djetadataxetdineedneidi the ardiaanhteqi intd the idesiredtformat (block
already inserted) after which the subnmethod 162 is

20904l Bt Bgidilg Tkt MRtdnesicd4hetsdiRd infd! @ Bitstram@tdfahe transcoded
subnet hod described below with respect to FIG 7B and

meffiaContéft to be output by the transcoder (block 206).

—
nﬂ

[0051] If the meter 18 indicates that it does not include a digital sensor (block
202), then the method continues at a submethod 210 at which the transcoder 22 queries
the meter 18 to determine whether it includes a database sensor, i.e., a sensor that can
identify when media content is being read from a media database (block 212). If such a
database sensor is present, then the submethod 200 continues with the transcoder 22
transcoding the metadata, embedding the transcoded metadata in the transcoded media
content and then causing the media content to be stored in a media database (block 214).

[0052] If, at the block 212, a database meter is not detected, then the method

continues at a submethod 216 for determining whether the meter 18 includes a software
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[00481 If, at the block 170, the transcoder 22
determ nes that the conpression ratio of the output
woreaitacwordec 40 is not suitable, i.e., will capsEUS1¥63/014970
watermark to be unrecoverable, then the transcoder 22
may decrease the conpression ratio by a desired 28 WO
2004/ 061699 PCT/ US2003/ 014970 anount. As will be
under st ood by one having ordinary skill in the art
the compression ratio refers to the ratio of th
sengeiAvepiey I A mBetadqta fiem Griveshin Pang weRfiag dgiise utiag fs?févare APIs
guantity of data in the conpressed signal. In
assacidied ivath tht lrengimptiah deviepr 8 sDAﬁEMHPoM?Is(bﬂ%ke%léiél yf such a
related to the output bit rate, i.e., as the
sofowdrpsaset B nleteated Othele Grectammissndet P2 cawesptht ooiput metia codec 40 to
i ncreases. Thus, if the conpression ratio is too high
forafa€ thaOMbEd A US & nidheMali@bIEIOK exteactién bynkice esfwesralbor and to
then the transcoder 22 may decrease the conpression
embéd (R RdtadabSin@UhR WansOBM Redi@ d@0attBatly obBEl I%amertgmtdaeer 22
output bit rate of the output media codec 4
d anount such as, for exanple, 30 Kb/sec (bl ock
(mggé%ﬁﬁﬁwter |ncrea5|ng the output bit rate t he
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the art, if the bit rate is higher than that
corsypptiPR deyigsylo tHichHberiramiepdas 2R supplies [arscodsd mgstip content (block

network 10 nay not be able to carry the signa

22%)i tIhendther meter i § is deteateds ¢heglithe wanseefler 22 may retvml to,the paginning
transcoder 22 decreases the output bit rate to a

of ¥l hiehdd B0 dnd caidetit 1o behgerfoanelhaglithwih réshect hothe meedwdatécted
10 (block 178), and the submethod 162 returns to the

mdddra8K I Gfbtiddh nvdlrGl nar dedkted, BRA tNPkAIsoRIek 22 Snayfofgh @€beating
for |nsert|on into the nedia content, as descri bed

ﬁﬁ is al so described above, the block 168 at
the transcoder 22 causes the output nedia codec
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sensing capabilities of the meter 18 actually comprises a set of sub-methods each adapted
to query the meter 18 for a specific type of sensor. Although the sub-methods are
described as being performed in a specific order, the sub-methods may actually be
performed in any desired order. Likewise, the submethods may be performed in parallel
instead of serially. In addition, the transcoder 22 need not be configured to perform all of
the submethods of FIGs. 7A-7C but may instead be configured to perform any
combination of a subset of these sub-methods. Moreover, the transcoder 22 may be

configured to perform any number of additional sub-methods as necessary to determine
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shown in FIG 6, for causing correlation informtion
to be created and transmtted to the neter 18 for

WO spensicsry to the renote data collection facilPEyU$2003/014970
shown). [0049] If, at the block 176, the output bit
rate does not exceed the maxinmumrate supported by
the hone network 10, then the subnethod 162 returns to
the bl ock 170, and the bl ocks subsequent thereto, at

whi ch the transcoder 22 again erm n
the EPSDEAOBILGD BORFUSS0031D o8t M dithidital b of dfhancd
conpression ratio is suitable for transm ssion of the
accopdingrar k, as described above. [00501 In addition to

testing for the presence of an audi o, watermark sensor
[003§hd a ~ Vihgavervineanatirgds dswribed abavsdeed poide pgdprmest fﬁﬁﬁ if the
be adapted to query the 18 neter to determ ne whether

trankdodemn?22 isdere-podgienmed pith informatigiorbounthe\sending eapebiligies of the
digital sensors, database sensors and/or software
metSIET8s OlnSsucibpe einbodimkhty thewndtérs rl8 fneedenatdeaiapable of dein@nurii@ting
whi ch includes a continuation of the flow chart of

via He ESme Rt 16 Bn@feddidt e@nad doMpled & tha hbge reworkpt). ninstead,
B, such a subnethod 200 nay begin with the transcoder

the %?etﬁﬁﬂgggﬂeg@ ohReve EBLRE of Sndi@irfiedAkuthpreonial Mediaiconsumption

I nc sensor capable of parsing a digital
devbi tstream to decode netadata enbedded in the stream
Fﬁlobk 202). If the neter 18 responds that it does

L ncl ude such..a digital sensor, the e :
[0036] ses (FRRERIIPEGD %%@Fraég%lalétcéhaﬂéesggEﬁ;en%oélggﬂéﬁchggfr thé fiome
net adata received with the media content into the
netr, OGHE AUKHREC e JERoCoIA? THDE ARG D BT (RS Biefhod 140
the encoded netadata into the bitstreamof the )
evety ums aowatedizreenitent doieeeivrd rPThE a SIEISUME - & Hipon installing the
transcoder (block 206). [00511 If the neter 18
tranisculiec a2 és theHamei ttetwioke d On tlteimativelsl ethe trdhsgodes|22gpais s adapted
(block 202), then the nethod continues at a subnet hod
to @By 8dr sshicehypeleonly aftsabel @bma heguekil@shas been reconfigured. Of
course, all or portions of the submethods 142 and 162 for detecting the presence of an
audio watermark sensor and a video watermark sensor, respectively, may need to be
performed every time media content is supplied since at least portions of the submethods
142 and 162 operate to test for the presence of an audio watermark or a video watermark
supplied with the media content.
[0057] The submethods of FIGS. 7A, 7B and 7C are described as including
blocks at which the transcoder 22 determines whether a particular type of sensor is
detected and, if such a sensor type is detected, then causes the metadata to be transcoded

in a manner suitable for detection by that sensor type, and then proceeds to perform tests

for a different type of sensor. However, the submethods may instead be structured such
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the neter 18 to determ ne whether it includes a
dat abase sensor, i.e., a sensor that can identify
wobk@n/oemsod a content is being read froma nedi aPCERUSIIAS@14970
(block 212). If such a database sensor is present,
t hen the subnethod 200 continues with the transcoder
22 transcodi ng the netadata, enbedding the transcoded
netadata in the transcoded nedia content and then
causing the nedia content to be stqored in a nmedi a
thatithe ARReIqTHiry detests the Prefeas%gﬁ apsenceliol £1h ypohoepsps andthen.
dat abase neter is not detected, then the nethod
aftescpae senser tape hasshepnrdetagied. Zagses ghe metadatainirangcoded i a manner
the meter 18 includes a software 30 WO 2004/061699
suifaGIE/ fulShe Gisfetted 3FGor ypes on aidiionethetraetadata moy bentansdaded into
froma nedia consunption device using software APIs
mods 81 ioat afktydatd farhat dereby rgaublorg dedtion,byemgre BADhdMPe of
APl (block 218). If such a software sensor is
serd6t ected, then the transcoder 22 causes the output
medi a codec 40 to format the netadata in a manner

i tabl e i 0 :
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rec%ilé}g(g §‘|1§‘F$H‘§p°s%?b¥2 glestérgé‘% ﬁx%dxﬁémg'& Cfie('we%km%tz ess%'qqléy the

oftWwar e sensor Is not “det ected, en
transcoder 22 ma uery the haonme network 10 for the
variu O <Gmmaterfio Fey RUrbet 1, FAPEOdITh PG Uty pftent and
nmeter _the_ consunptign device to which the transcoder
megadatay stead<he ranrsedsa éd Mg drAudecRIBEHitY ¢f rBemory slsyiges aranged
another neter 18 is detected, then the transcoder 22
as registeareasspgiated withehe syyiays cogponshtsidf dhdrsanseerer 28 bgtyegen which
cause it to be perforned again with respect to the
thendavd maydbe eatsfuoired netlernatigely,| the tarscoders 22 ey be edapted to process
detected, then the transcoder 22 may forego repeating
and §terenid Medla ddiflent 200 hdtadAs ird@salebibribmarinee met hod 140

for querying a neter 18 to determ ne the

[0059] The home network 10, although described as being disposed within a
home residence, may instead be disposed at any type of location and may be configured
to enable communication between network devices located at any number of different
locations. For example, the home network 10 may be installed in a place of business or
at any public location. Any network that enables communication between multiple media
consumption devices is sufficient to qualify as a “home network,” as that term is used
herein.

[0060] As will be appreciated by one having ordinary skill in the art, if the
consumption device 12 is metered using only a single meter 18 and that single meter 18 is

limited to signature sensing only, then any metadata extracted from the media content

need not be transcoded at the trancoder 22 because signature metering involves capturing

33



sensing capabilities of the neter 18 actually
conprises a set of sub-nethods each adapted to query
wo bm4oeteey 18 for a specific type of sensor. APCTUSZINZ/014970
t he sub-nethods are described as being perfornmed in a
specific order, the sub-nmethods may actually be
perfornmed in any desired order. Likew se, the
subnet hods may be perfornmed in parallel instead of
.serially. In addition, the transcoder 22 ed not. be
SigaRl AP 81 Q5BRFRH riea) SETGHUrE CHEMUERe A GRSt YRlve the
7A-7C but may instead be configured to gerforn1any.
extrseiion pbeadsh Bhusa e piseyinp malidstd eiBIGSe AGHS does not illustrate
Mor eover, the transcoder 22 may be configured to
quepging domtlanpresamab ef igaauiet sevpert  Subasras e often the case, a
necessary to determne 31 WO 2004/ 061699
conSGMplilPRV e A2 487 e hérered asiag nyltipdpmbiets] dneast wifich Beapable of
neter 18 so that the netadata may be fornatted
senSing Qighafigdsy - In1P ateln ThEfigned W this MRhike0se@eas ahfdding will
above need not be perforned at all if the transcoder
: [oS s Pr,0 Gk b by i t,t ;
kg e e L RS Sl A R 5 R sensing

me sﬁi ﬁ@tg%d of ng{ﬁg}yte{?esig]lg rITI%:%ﬁe it Tﬂﬁsoﬁ?eoﬁ‘glsgodgtsn% will not

comruni cati ng Wor K and nee

even, be upl.ed_ to thez@o net rﬁgl . Instead, the
typiali PE SRl EREE0 dorege BEadaR dmpoine furtions dPon ik Hsips oG of o
at a nmedia consunption device 12. [00561 Dependi ng on
me(eh 48 HaYing sigRptun sers g saRbIlitest he configuration of the
home network 10 are anticipated, the transcoder 22
[0064), be aBhedrasgeoder Pempy pdditionallybe adapterigo query dhg medigeontent
new nmedi a content is received or only a single tine,
comsumptionugeicei 18shalstippligs nivdia conwnstodbierar@@oden2? fog idemtification
network 10. Alternatively, the transcoder 22 may, be
purpdapisach asi for gugnplef deviceapsoandior pelebifgrmafideind the tfaasveder
network 10 has been reconfigured. O
22 may then transmit this identifying information to the meter 18 configured to measure
consumption at the media consumption device to which the transcoder delivers the
transcoded media content.
[0062] While the present invention has been described with respect to several
embodiments, it is to be understood that the invention is not limited to these disclosed
embodiments. To the contrary, the invention is intended to cover various modifications
and equivalent arrangements included within the spirit and scope of the appended claims.

The scope of the following claims is to be accorded the broadest interpretation so as to

encompass all such modifications and equivalent structures and functions.
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course, all or portions of the subnethods 142 and 162

for detecting the presence of an audi o watermark
waeengneieand a vi deo wat ermark sensor, respect i RE/YS200E§14970

need to be perforned every tinme nedia content is

supplied since at | east portions of the subnethods

142 and 162 operate to test for the presence of an

audi o watermark or a video watermark supplied with

the nmedi a content. [OOSnégIﬁﬁ subnet hods of FIGS. 7A,

7B and 7C are descri bed %Iuding bl ocks at which

the transcoder 22 determ nes whether a particular type
Whafis gleedris:i s  detected and, if such a sensor type is

detected, then causes the netadata to be transcoded

in a manner suitable for detection by that sensor

type, and then proceeds to performtests for a

di fif er et systpe foF meassong nialivewententt hensymptien hathin rajrome

i nstead be structured such 32 WO 2004/ 061699
netWszk/ ¢6mgRRing014970 that the transcoder first detects

the presence (or absence) of each type of sensor and

t h&hedia &fnted h as36SE] mbti@&a;nas been detect ed,

causes the netadata to transcoded in a manner

sui r the detected sensor types. In addition,
théhﬁgbgaé?a may be transcoded into nore than one

nmet adata fo t ther ' ' . :
e tareo O R B P B AEL Sk B R B fent nto o
t he T$gg?d£ontent and its correspondi ng netadata
formalise YAPe 58Tt r anscoder 22 are stored in the nenory
devi ce 38 and accessed by the various transcoder
conmponents for purposes of transcoding the nedia
content and netadata. Instead, the transcoder 22 ng
i nc2.ude Thepkonteriti tgnsumpHETIRSASHEMERe SYHSTR aplgetpimyd, further
regi sters associated with the various conponents of
conifiBirgr ansnwaiecord@mpaomedevicephvisdiein tthe migi¢raisnasyodiged with the
transferred. Alternatively, the transcoders 22 may be
coréiR BéBEmpRorPdeIees s

3. The content consumption measurement system of claim 1, further

comprising a server, wherein the meter is associated with the server.

4, The content consumption measurement system of claim 1, further

comprising a media database, wherein the meter is associated with the media database.

5. The content consumption measurement system of claim 1, comprising a
content consumption device wherein the transcoder receives the media content having the

associated metadata from the content consumption device.
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and store the nedia content and netadata in any

desired manner. [00591 The hone network 10, although
walemanetoer as bei ng di sposed within a honme reBCTIENE3/014970

may i nstead be di sposed at any type of |ocation and

may be configured to enable conmunication between

networ k devices | ocated at any nunber of different

| ocations. For exanple, the home network 10 nay be

installed in a place of business or at any public

| ocati on. Any network that enables connunication

between nultiple nmedia. consunption deV|ce

suffi ci dibe qogteahgqqsplypté%n Hpeagigerper Sy W)‘Pk‘)f" %\‘5‘ tlhg({‘erem the

termis used herein. [00601 As will be appreC|ated by
trangerslehiaarisersics beth thermedix fertenit and the agsopiatemaiggata.

consunption device 12 is netered using only a single

neter 18 and that single neter 18 is limted to

signature sensing only, then any netadata extracted

f r om t heTheadn@nc onisamption eedsunaher esystemnaefcdeied 1 awheraim the

trancoder 22 because signature netering involves
trarfs 8t EALY &ans3Sd 2044 D IR 8QtPEWWBRNNIi DIt  Si gnal

characteristic information, i.e., signature

i nformation, and does not involve the extraction of

codes. Thus, the querying nethod 60 of FIGS. 7A-7C

doeg notp,| Aoﬂﬁeh{ [ BbFumBHEE HeAel Bent HGeR! GSHES 10Whérein the

si ghat ure senso IS nore en the case,

o GETE SR S5 5, 06 P PR g o

signatures. In a systemconfigured in this nmanner,
audibeRdit a transcoding will likely be required as
signature sensing is nore often used as a back up
sensing nechanisminstead of a primary sensing
mechani sm Thus, the transcoders 22 will not
t yp9.cal | Thebepnenh togpumption endagrement nwystaaaefaclpinn i s evbelicing the
functions upon the detection of a neter 18 having
mefer GAah WideoSensor gd ahp abndcbddramnscodes the metadata for use with the

video sensor.

10.  The content consumption measurement system of claim 1, wherein the
meter has a digital bitstream sensor and the transcoder transcodes the metadata for use

with the digital bitstream sensor.
11.  The content consumption measurement system of claim 1, wherein the

meter has a software sensor and the transcoder transcodes the metadata for use with the

software sensor.
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[0061] The transcoder 22 may additionally be adapted
to query the nedia content consunption device 12 that
wapphé1es nedi a content to the transcoder 22 fBIT/US2003/014970
identification purposes such as, for exanple, device
type and/or nodel information and the transcoder 22
may then transmt this identifying information to the
neter 18 configured to nmeasure consunption at the
medj.a cqpsunption device to whi he tr coder .
ol 12ver o TEifREpT SSERRECT AT HeBOHCE™ T00R3) Twibyrgin the
the present invention has been descrHBed W th respect
metephased, dataftase ssppRIcATdER Ganspeder drapsgoties tho Metadpia dar ¥Rt ith the
the invention is not limted to these disclosed
datababognsment s. To the contrary, the invention is
i ntended to cover various nodifications and
equi val ent arrangenents included within the spirit and
scope of the appended clainms. The scope of the
f ol 130Wi rtheCdoated® comsuinptibe neageedad sybltembsfoeldi@stl, wherein the
interpretation so as to enconpass all such
tranf¥B8Hef ine Rl ONHatdRfarRdsderal ent structures and functi ons.
34 WD 2004/ 061699 PCT/ US2003/014970 CLAIMS What is
claimed is: 1. A systemfor neasuring nedia content
consunption within a hone network, conprising: nedia
conjent Javin n .
t ra%é CodiR o<l ERELBNSE s B AL T ey B i 1 hfrein the

t he nedla co tent.int format useabl e by the
“mﬁﬁ? F““?ﬁsaﬁﬂge fRediay ti on neasurenment system

of claim1l, further

15. The content consumption measurement system of claim 14, wherein the

transcoder inserts an audio code.

16.  The content consumption measurement system of claim 14, wherein the

transcoder inserts a video code.

17. The content consumption measurement system of claim 2, wherein the

transcoder, the content consumption device and the meter are part of a home network.

18.  The content consumption measurement system of claim 17, wherein the

home network is wireless.
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conprising a content consunption device, wherein the
nmeter is associated with the content consunption
walewitoel698. The content consunption neasur emenPCBHYS10831014970
of claiml1, further conprising a server, wherein the
meter is associated with the server. 4. The content
consunption nmeasurenent systemof claim1, further
conprising a medi a database, wherein the nmeter is
as Sgg” at”ﬁle c\:lgn{ent Eonsum ﬁé)r? m%?sﬂ@qu%? s?'éemT clan%nhe rQ’Jherem the
unption neasurene em o :
con%gnt .C nsunptlon deV|ce wherein the transcoder
hmP%@%W9 &%nedi a content having the associated
net adata fromthe content consunption device. 35 WO
2004/ 061699 PCT/ US2003/ 014970 6. The content
consunption nmeasurenent systemof claim1l, wherein the
tradscodBre contentcorfisempiinrh mdasITABEta SYSEM eoft claimel 17hefurther
associ ated netadata. 7. The content consunption
comprisiig eveever agl/s daabasé asiasti ofitle, hondeametvorkt he  t r anscoder
only transcodes the netadata associated with the nedi a
content. 8. The content consunption neasurenent system
of claiml1, wherein the neter has an audi o sensor and

t hey f r angodgtedtr @&ﬁﬁﬂg tohQsirehastat@tdn®r ofUsSIinM 17 further
the audi o sensor he content consunption

coflmisiy £HERlrement e& onQUnft! 1§ whic g%\?ﬁ@k%éﬁ?dmﬁmt er has

a vl deo sensor an e transcoder transcodes the
nmet adata for use mnth the video sensor. 10. The
content consunption neasurenent systemof claiml1,

eln neter has a ital bitstrea ensor .and
hethr abtbochuten FARSERIEL R et R g CHE 2. WhErn the

transcoder is integral with the content consumption device.

23.  The content consumption measurement system of claim 2, wherein the

meter is integral with the content consumption device.

24.  The content consumption measurement system of claim 1, wherein the

transcoder selects specific metadata to transcode.

25.  The content consumption measurement system of claim 1, wherein the

transcoder transcodes multiple types of formats.
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with the digital bitstreamsensor. 11. The content
consunption nmeasurenent systemof claim1l, wherein the

woredoenetsas a software sensor and the transcodePCT/US2003/014970
transcodes the netadata for use with the software
sensor. 36 WD 2004/ 061699 PCT/ US2003/014970 12. The
content consunption neasurenent systemof claiml,
wherein the nmeter has a dat abase sensor and the

tdglt Cogﬁée%?rgia;?ﬁs Sg%ﬁ%?ﬁgﬁggﬁ%@%%é@o&%gm ?cie 'ﬁlm 1 wtﬂerem the

nmeasur enent stemof claiml, P tranF e
transsafaqewégscad%a%%mféwcmémﬂm hwg*h@“cfaﬁt gHpat to a low bit rate
consunption neasurenent systemof claim1, wherein the

formatanscoder inserts a code into the nmedia content. 15.
The content consunption neasurenent system of claim

14, wherein the transcoder inserts an audi o code. 16.
The content consunption neasurenent system of claim

14, 2mherHienconfet consampaon ereasrserdt systemi afedaiande wharéin the
The content consunption neasurenent systemof claim 2,

trandB6deR fAndcB&es thé aRafORfent Foh § Apheslt reeOlSoIBdrimaNto a low bit
device and the neter are part of a home network. 18.

Jggmp Ahgnt consunption neasurenment system of claim
1.esl , mﬁ%reln the home network is wireless. 37 WO

2004/ 061699 PCT/ US2003/ 014970

28.  The content consumption measurement system of claim 1, wherein the

metadata provides content information.

29.  The content consumption measurement system of claim 1, wherein the

metadata provides signal information.

30. The content consumption measurement system of claim 1, further
comprising a plurality of content consumption devices, wherein the meter meters all of

the content consumption devices in the system.
31. The content consumption measurement system of claim 1, further

comprising a plurality of content consumption devices and a plurality of meters, wherein

each meter meters a single content consumption device.
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19. The content consunption neasurenent system of

claim 17, wherein the hone network is wired. 20. The
w@enueetcoTonsunpt i on nmeasur enment system of cl aP@r/1§2003/014970

further conprising a server and a database as part of

the hone network. 21. The content consunption

measur enent system of claim 17, further conprising a

nmeasur enent collection unit to which the nmeter sends

dat 2 The caontent consu [ ne [ ement ste
of ¢ ai m¥, “WHEle MPRRIY rngégatg%rg S ?’is ?Iﬁt 85 rcflaﬁ%%vmﬁt hr}qurther
t he content, consunption device.. 23. The cont ent .

CorRRBIT TR MM OB OO P i i57S 21k MREAT N fidPeless, YiRgein
meter is integral with the content consunption device.

at lpap! omp dneINRIBS & HASIE FARIEBNCORSHBDT AL HeMices gk @nledt one meter
claim1l, wherein the transcoder selects specific

metestah tkastdawosonterireondwtiop 8eviddse cont ent consunpti on
measur enent systemof claim1l, wherein the transcoder

transcodes nultiple types of formats. 38 WO
2004/ 061699 PCT/ US2003/ 014970 26. The content

CONSUNPLTIRNCITRAS YoRIRPtioB Yidhalitént Cdydte df, clwiie ReivhedeliCthe
transcoder transcodes the nedia content froma high

contnt cSRERP{iH ARfceli®a ferb M Rlko feBér@er. f Or mat . 27. The
cont ent Consur‘r'ptl on neasur enent SySt emof claim 1,

wherein the transcoder transcodes the medi a content
froma high bit resolution format to a | ow bit

o B (R CopsERpt g e f PR RE STRORIRILR"3, wherein the

personal video recorder can present content in JPEG format.

35.  The content consumption measurement system of claim 33, wherein the

personal video recorder can present content in MP3 format.

36. A method for measuring media content consumption within a home
network, comprising:

providing media content having associated metadata;

providing a meter; and

transcoding the metadata associated with the media content into a format useable

by the meter.

37. The content consumption measurement method of claim 36, further

comprising:

40



nmet adat a provi des content information. 29. The content

consunption nmeasurenent systemof claim1l, wherein the
woretoadernsao provi des signal information. 30. TheP€DU$S®NI/014970

consunption neasurenent systemof claim1, further

conprising a plurality of content consunption devices,

wherein the meter neters all of the content

consunption devices in the system 31. The cont ent

consunption neasur f clai further
ﬂ%?@@?ﬁ&“ﬁ”ﬁ@d?ﬁ?$e &F?%F@§Véﬁ ?ﬁ? Plon devi ces

and a plurality of neters, mhereln each neter neters

a serdjnethesartaied nesiataip piressyeReRL colleptionmnB004/ 061699

PCT/ US2003/ 014970 32. The content consunption

measur enent systemof claim1, further conprising a

plurality of content consunption devices and a

pl wigal i tTheofontett econsumgtaome ingasuadmdng anéthod eof melhier 36, further

neters a single content consunption device and at

comRElg: one nmeter neters at |east two content
consunption devices. 33. The content consunption

e gSUViGINE AlcoR St RMRAptionAeticd anddher ei n the content
consunptlon device is a personal video recorder. 34.

a\%\mﬁfg U0 Qﬁé&ﬁ‘&’%o%n{'%ﬁﬁ“ﬁs%‘&?ﬁ&d Sﬁé%&i& Ofrorf! ﬁfe”bontent

rern the persona I deo recorder can present
cont ent t. 35. The content consunption

Conrsr‘élggtt?rnedﬁelﬁ'fgog ttrglr“rsi°8 “Iclai m 33, wherein the personal

vi deo recorder can present content in MP3 format. 36.
A nethod for neasuring nedia content consunption

within a home network, conprising:
39.  The content consumption measurement method of claim 36, wherein the

transcoder transcodes both the media content and the associated metadata.

40.  The content consumption measurement method of claim 36, wherein the

transcoder only transcodes the metadata associated with the media content.

41,  The content consumption measurement method of claim 36, wherein the

transcoder transcodes the metadata for use with an audio sensor.

42.  The content consumption measurement system of claim 36, wherein the

transcoder transcodes the metadata for use with a video sensor.

43, The content consumption measurement method of claim 36, wherein the

transcoder transcodes the metadata for use with a digital bitstream sensor.
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provi ding medi a content havi ng associ at ed net adat a;

providing a neter; and transcodi ng the netadata
was@ensmbed with the nedia content into a fornBECT/US2003/014970

useable by the neter. 37. The content consunption

measur enent nmet hod of claim 36, further conprising:

40 WO 2004/ 061699 PCT/ US2003/ 014970 the neter

capturing netadata formatted by the transcoder; and

sending the captured netadata to a neasurenent

collection unit. 38. The content consunption

measur enent nmethod of claim 36, further conprising:

pr o#4-di nEheacontsnt eensumptierumsasusmncas wicthwd of pdpim 36, wherein the

transferring the nedia content and associ ated net adat a
traffscoder trasscodens thenhetadaomfon mpt withha def ave sensort he

transcoder. 39. The content consunption measurenent

met hod of claim 36, wherein the transcoder transcodes

both the nedia content and the associ ated net adat a.

40. g45The TrRN¢ARL: 6REMPRGH RRasiRATAE AR JTRISNAB A fwherein the
claim 36, wherein the transcoder only transcodes the

trafi b RH AR cBES U ALGE Mk Dsd Hfh TRGALBasE GMs&nt . 41, The

content consunption measurenent nethod of clai m 36,

wherein the transcoder transcodes the netadata for

use wWith an audi o sensor. 42. The content consunption
stem of cl.aim 36, wher

! i h .
1 aiSeodbie EvHTtoousunbtER Meas oy GPad Styflpim 36, further

vi deo sensor. . .
comprising inserting a code into the media content.

47.  The content consumption measurement method of claim 46, wherein the

transcoder inserts an audio code.

48.  The content consumption measurement method of claim 46, wherein the

transcoder inserts a video code.

49.  The content consumption measurement method of claim 36, wherein the

transcoder selects specific metadata to transcode.

50.  The content consumption measurement method of claim 36, wherein the

transcoder transcodes multiple types of formats.
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43. The content consunption neasurenent mnethod of
claim 36, wherein the transcoder transcodes the
worstadeisg f or use with a digital bitstream sensoOr/uS243/014970
WO 2004/ 061699 PCT/ US2003/ 014970 44. The content
consunption neasurenent nmethod of claim36, wherein
the transcoder transcodes the netadata for use with a
software sensor. 45. The content consunption
nmeasur emqent net hod of claim 36, wherein the. .
(T lecodbt cpttswscagaa%vtwﬂénmwsalgwaﬂt%?d oL &faj Af. yherein the
database Sensor. he content consunption
tranpgogery fransepdes e n@éla&on@matrmrse high,,pit gate foraremﬁ? jagiopghit rate
inserting a code into the nmedia content. 47. The
formgasnt ent consunpti on nmeasurenent net hod of clai m 46,
wherein the transcoder inserts an audi o code. 48. The
content consunption nmeasurenent nethod of clai m 46,
wherein the transcoder inserts a video code. 49. The

corpent ThHeRSHERE doafuniRRAUheRERnefRinBhdd of chimids) Bherein the
wherein the transcoder selects specific netadata to

trangé'cfa@xs&%@ede@q}qe 1R 8iaCOReRNroMON BRI RBoITEGHS FhaAEDta low bit
hod of -claim 36, wherein the transcoder transcodes

E@l types of formats. 42 WO 2004/ 061699
res %6@@%83/014970 51. The content consunpti on
measur enent net hod of claim 36, wherein the transcoder

transcodes the nedia content froma high bit rate

format to alo it rate. formmat. ) ) ; ;
53. A transcoder 1or transco%mg metg?ata associated with media content into

a format useable by a meter, comprising:

a memory having instructions stored thereon to determine a metadata format
required by the meter and to transcode the metadata associated with the media content
into a format useable by the meter; and

a processor for executing the stored instructions.

54. The transcoder of claim 53, wherein the transcoder transcodes both the

media content and the associated metadata.

55.  The transcoder of claim 53, wherein the transcoder only transcodes the

metadata associated with the media content.

56. The transcoder of claim 53, wherein the transcoder transcodes the

metadata for use with an audio sensor.
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52. The content consunption neasurenent nethod of
claim 36, wherein the transcoder transcodes the nedi a
wa@onueete9d rom a high bit resolution format to BCT/082003/014970
resolution format. 53. A transcoder for transcodi ng
nmet adat a associated with nedia content into a format
useabl e by a neter, conprising: a nenory having
instructjons stored thereon to determ ne a netadata
forvht  FEqURR¥AdHy of H&imefdr Whawin ¢he rteanscedde ttaheeodes the
nmet adat a associated with the nedia content into a
mefagptpber use withlagvidep sepsor.met er; and a processor for
executing the stored instructions. 54. The transcoder
of claimb53, wherein the transcoder transcodes both
the nmedia content and the associ ated netadata. 55.
Thesg. r angrodenscoderc bficihim3 53, WaBeRin" the @rah§RASC ﬁqﬁé’codes the
only transcodes the net adata associated with t
mef3B4th forGOO KRR - dl%'iél bild@ahképgcoder of claim 53, Where' n
the transcoder transcodes the nmetadata for use with
an audi o sensor. 43 WD 2004/ 061699 PCT/ US2003/ 014970
57. The transcoder of cl ai m 53 wherei n the transcoder
tr co t ada evvlthawdosensor.
58a§b'?'hed@r a{ﬁglgsg 5t ‘gtd %’I‘ er\%‘elﬂé’ rapscedsr, Gaascerss  the
metahan codes. t he metadata for use wth a digital
et@fl?g FUSHVUDASftWaB§eNSehe ¢t r anscoder of clai m 53,
wherein the transcoder transcodes the netadata for
use with a software sensor.

60. The transcoder of claim 53, wherein the transcoder transcodes the

metadata for use with a database sensor.
61.  The transcoder of claim 53, further comprising a watermark codec.

62. The transcoder of claim 53, wherein the transcoder inserts a code into the

media content.
63. The transcoder of claim 62, wherein the transcoder inserts an audio code.
64. The transcoder of claim 62, wherein the transcoder inserts a video code.

65. The transcoder of claim 53, wherein the transcoder is integral with a

content consumption device.
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60. The transcoder of claim53, wherein the transcoder
transcodes the netadata for use with a database
WG 2008/06169%651. The transcoder of claim53, furthBrT/US2003/014970
conprising a watermark codec. 62. The transcoder of
claim53, wherein the transcoder inserts a code into
the nmedia content. 63. The transcoder of claim62,
wherein the transcoder inserts an audi o code. 64. The
transcoder of claim62, wherein the transcoder inserts
a video code. 65. The transcoder of claim53, wherein
t hegd. r angeog&ischder i 6t 8@ 53M Wheréin B8 Ntr&iRtodeP NBIERT §RBific
devi ce. 44 WD 2004/ 061699 PCT/ US2003/ 014970 66. The
nm&ﬁﬂﬁﬁ?@ﬂﬁ&mgf claim53, wherein the transcoder selects
specitfic netadata to transcode. 67. The transcoder of
claim 53, wherein the transcoder transcodes nultiple
types of formats. 68. The transcoder of claimb53,

e SRS LA s T e I T

69. The transcoder of claimb53, wherein the transcoder
types ffe@¥tfes the nedia content from a hi gh bit

resolution format to a low bit resolution format. 70.

A nmeter for neasuring nedia content consunption wthin

a hone network, conprising: a sensor; a hone network

i nt & f ackhettonsovider 6fadainnh3, hwhenen thenteanseaden frkmscodes the media

content from a high bit rate format to a low bit rate format.

69. The transcoder of claim 53, wherein the transcoder transcodes the media

content from a high bit resolution format to a low bit resolution format.

70. A meter for measuring media content consumption within a home
network, comprising:

a sensor;

a home network interface to interface with the home network;

a memory having instructions stored thereon to control the sensor and capture
metadata associated with the media content; and

a processor for executing the stored instructions.

71. The meter of claim 70, wherein the sensor is an audio sensor.
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a menory having instructions stored thereon to contro
the sensor and capture netadata associated with the
worr@iacieont ent ; and a processor for executing PEEUS2003/014970
stored instructions. 71. The nmeter of claim 70,
wherein the sensor is an audio sensor. 45 WO
2004/ 061699 PCT/ US2003/ 014970 72. The neter of claim
70, wherein the sensor is a video sensor. 73. The
met#2. of Thelmdten of @]aimtT0y ehereinhie ®ests dy a vide@sens@i t al
bitstream sensor. 74. The neter of claim70, wherein
the sensor is a software sensor. 75. The neter of
claim 70, wherein the sensor is a database sensor. 76.
They et efpeQhetéd dlclRini 90, WRGERIHE dehor 14 ﬁgima)ies@éaﬁg{eﬁgor.
with the content consunption device. 77. The neter of
claim 70, wherein the neter is configured to neter a
plurality of content consunption devices on the hone

netywork...78. Th t of claim70, .wherein the neter
o BN sttt B yon EherfinhdNef g Rl tehor
consunption device. 79. A system for neasuring nedia
content consunption within a home network,
conprising: media content having associ ated net adat a;
meafs f ofherfaeteraf ghpim FRgwherein dhe sspsar ighdatdaphignsie
nmet adat a associated with the nedia content into a
format useable by the netering nmeans. 46

76. The meter of claim 70, wherein the meter is integral with the content

consumption device.

77.  The meter of claim 70, wherein the meter is configured to meter a plurality

of content consumption devices on the home network.

78. The meter of claim 70, wherein the meter is configured to only meter a

single content consumption device.

79. A system for measuring media content consumption within a home
network, comprising:

media content having associated metadata;

means for metering; and

means for transcoding the metadata associated with the media content into a

format useable by the metering means.
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WD 2004/ 061699 PCT/ US2003/ 014970 80. A transcoder for
transcodi ng net adata associated with nedi a cont ent

WO oioe/oci6dor mat useabl e by a neter, conprising: PCEES03/014970
for receiving nedia content with associ ated net adat a;
and nmeans for transcoding the netadata associated with
the nmedia content into a fornmat useable by the neter.
81. A nmeter for neasuring consunption of media content

Wi tgi N & RgREodel BrWRnkcodBRMREthdiNgisodimed &/ith Medseensitng into
means for interfacing wwth the hone network interface;

a fofhd HEBRL ﬁﬁetﬁﬁgﬁxﬂﬁﬁzﬁﬂ .met adat a associ ated the nedia

content throu neans for sensing. 82. A digital

bitstre m.conm [ rein a

t r NEEL %é rrewd e Iﬁéd}gﬁwlﬁ&? ?Vgtﬁg g%aﬂ%hrquge?%%at’ gmfr om

source t adat a,.havj n ' ) wher N th

t r APEEEH AT ARsEsting 4he ﬁ??%atésasg}mqqed g‘ﬁe At merﬁd‘ nto a

that is distinct fromthe source matadata data
formataiseable byghe maer-di gital bitstream of claim82, wherein
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means for interfacing with the home network interface; and
means for capturing metadata associated the media content through the means for

sensing.

82. A digital bitstream comprising transcoded metadata, wherein a transcoder
derives the transcoded metadata from source metadata having data fields, and wherein the
transcoded metadata includes at least one data field that is distinct from the source

metadata data fields.

83.  The digital bitstream of claim 82, wherein the at least one data field

includes a device identification code associated with the transcoder.

84.  The digital bitstream of claim 82, wherein the at least one data field

includes an indication of the identity of a user of the transcoder.
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to transcoded metadata.

87.  The digital bitstream of claim 82, wherein the at least one data field
includes an indication of the date on which the transcoder transcoded the source metadata

to transcoded metadata.
88.  The digital bitstream of claim 82, wherein the at least one data field
includes an indication of the format of the transcoded metadata to which the transcoder

transcoded the source metadata.

89.  The digital bitstream of claim 82, wherein the transcoded metadata is

integral with content information.

90. The digital bitstream of claim 82, wherein the transcoded metadata is

separate from the content information.
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