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[0001] The present disclosure relates generally to the

delivery and distribution of conpressed digital

audi o/ vi deo content such as digital broadcast systens

and, nore specifically, to digital data insertion
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systens have undergone rapid devel opnent and

depl oynment in recent years due, at least in part, to

their ability tomiipOEMTHRDAGIOsOREE | arge nunbers
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audioabde dath.gi t al broadcasters and cont ent providers to
devel op markets for their prograns and/or services in
renot e and/ or under deA©ReroEgDons of the world in a
cost- effective manner. [0003] In general, regardl ess
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program consunption activities. Digital broadcast
satgllR¢-based digital television and audio broadcast systems, little, if any, land-based

infrastructure (e.g., ground stations, cable lines, etc.) is needed to provide services to
subscribers on a world-wide basis. As a result, such satellite-based systems enable
digital broadcasters and content providers to develop markets for their programs
and/or services in remote and/or underdeveloped regions of the world in a cost-
effective manner.

[0003] In general, regardless of whether a digital broadcast system uses one or
more satellites, cable transmission lines, ground-based wireless transmission stations,
or any combination thereof, such a system enables users to receive high-fidelity video
and/or audio programs, as well as user-interactive features or tools such as, for
example, pictographic program guides, grid-based guides, etc. that enable users to
plan and carry out program consumption activities. Digital broadcast systems

typically transmit one or more high-bandwidth signals, each of which is typically
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scfleonrles and the like may be used instead.

[0004] In the case of freely available digital audio/video content or programming,
users must have a television adapted to receive and process digital television signals
(e.g., a high definition television). In the case of purchased'digital audio/video
content or programming, subscribers typically have a digital decoder unit which, in
the case of a digital video or television system, is commonly referred to as a “set-top
box,” that receives and processes multi-program data streams or transport streams and
outputs video and audio signals to a television, video monitor, speakers, etc. for
consumption by the user. In particular, the set-top box can, based on subscriber

commands, extract data packets associated with a particular program or portion of



consunption by the user. In particular, the set-top

box can, based on subscriber comuands, extract data
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[0006] With known analog television metering systems, viewing records or other
viewing information is typically collected from a group of statistically selected
households. As with digital broadcast systems, each of the statistically selected
households has a data logging and processing unit (i.e., “home unit” or “site unit™).
The site unit is usually coupled to a variety of attachments that provide inputs to the
site unit or that receive outputs from the site unit. For example, an analog system may
include a frequency detector to detect the local oscillator frequency of a television to
identify the channel to which the television is currently tuned. Also, for example, a
people counter, may be located in the viewing space of the television and may be in

communication with the site unit, thereby enabling the site unit to actively or



i nclude a frequency detector to detect the |oca

oscillator frequency of a television to identify the
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the television. [00071 The site unit usually processes
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(e.g., a date and time of day) at which the channel was viewed. Of course, viewing
records may contain other information such as the identities of viewers present at the
viewing time.
[0008] The site unit collects a quantity of viewing records and transmits collected
viewing records, usually daily, to a collection site, such as central office or data
processing facility, for further processing or analysis. The data processing facility
receives viewing records from site units located in some or all of the statistically
selected households and analyzes the viewing records to ascertain the viewing

behaviors of a particular household or a particular group of households selected from

all participating households. Additionally, the central data processing facility may



processing facility, for further processing or
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broadcast systens. For exanple, the frequency detector
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detecting digital video channel information because
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extraction process within a set-top box to retrieve
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described above is not suitable for detecting digital video channel information
because digital television systems use a data packet extraction process within a set-top
box to retrieve audio/video data associated with a particular program, while the
television tuner is typically allowed to remain on a single channel (e.g., typically
channel 2 or 3). As a result, the local oscillator frequency of the television tuner is
not indicative of (i.e., does not necessarily correspond to) the digital television
channel currently being consumed. Thus, known analog program metering systems
are not suitable for use with digital broadcast systems. More generally, known analog

program metering systems cannot be used to detect the identity of broadcast digital

programs, thereby preventing analog monitoring systems from being used to generate
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[0012] By actively inserting data into audi o/ video
strearh§treans in this manner, digital broadcasters

enabl e the identification of digital audio/video
[06127t ey Rfdellfsetir@¥alfinto audio/video bitstreams in this manner, digital
broadcasters enable the identification of digital audio/video content and the viewing
behavior of persons viewing digital broadcasts to be readily determined. In particular,
the site units associated with individual homes sites may be configured to extract the
inserted audio/video content identification codes from known portions or locations
within a received bitstream and to use the extracted information to form, for example,
viewing records. In turn, viewing records may be further analyzed at each of the
home sites and/or at one or more collection or central processing sites to generate
viewing behavior information, ratings data, etc.

[0013] Typically, known active data insertion techniques insert digital data within

each of the video and/or audio signals that make up the one or more programs (i.e.,
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audio/video content.

[0015]  Still another difﬁcﬁlty that results from inserting digital codes or audience

measurement data into individual uncompressed audio/video content signals is that

the association between the inserted data or information and the program into which

the data is inserted is limited. In particular, the inserted data may be associated with

only the video portion of a program or only the audio portion of that same program,

but not both the video and audio portions. This lack of association is further

complicated by the fact that a digital broadcast station may redefine the position (e.g.,

the sub-channel or minor channel number) of an uncompressed video and/or audio



conpression operations corrupt the inserted digital
data, the hone site and/or a central data processing
w@eoogoBdsecti on facility nay not be able to acceerUS1093/028037
identify audio/video content. [0015] Still another
difficulty that results frominserting digital codes
or audi ence neasurenent data into individua
ProgiamyHen dhecrogpagssyd daaainc Anadelele graPsmpRe videgrandiose
associ ation between the inserted data or information
audiechrogremp fiogr aprogranolindvipch  the data is inserted is
limted. In particular, the inserted data nay be
associ at ed \BRIEF DESORIFEON OBTHEODRAWINGSa progr am
or only the audio portion of that sane program but

[06) b‘ﬁl% tike bchQQﬁ’a%ﬂ? oR YA bRarPAE 59 RER witht whicA e @lta

association is furt conpllcated by the fact that a

ms%h%nt aaplpm?ﬁlﬁ%gﬁ @%e&lhosdts %E%c%%e&rﬁgrefn B@Ss Ii](? 1 ngﬁfy[ dl g ?al

année m nor anne
Q ressed vi deo and/or audio 7 .200 038538
o HR AR O SR 95 213D B 1 RO BHAR0B gndor
domai n, or may del ete one or nore video and/or audio
vigying behayigrripiermatimdgsechen theddgntifipkppdioMRSGRPIENICN OF
THE DRAW NGS [0016] Fig. 1 is a block diagram of an
pregrampl e system within which the data insertion
apparatus and net hods descri bed herein may be used to

[00EgNt iFiy. Mis@iblctk dididsth Of wh d20an 510 RhGRH sydtenp FHRAEMANHe ABEH by

to generate verification |nfornat|on and/ or view ng

th@& Y1 12bad At QfalBh bPRipL 236 ths &R aﬁJi@n li\rtefn%gt data in one or

I o/ vi deo cont ent r prograrrs IS a

b| k di h b
e 3fub e b dle csp%ﬁa%rg?grgwamf’ %ﬁa"f%"%t . mi'yt o
(00T B obis bl AR O b GKATaHIE Sysorh gy Masnbe used within the

bitstreans. [0018] Fig. 3 is a block diagramof an
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compressed audio/video content or program bitstream.

[0019] Fig. 4 is a more detailed block diagram that depicts an example manner in
which the data inserter shown in Fig. 3 may be implemented.

[0020] Fig. S is a more detailed block diagram depicting an example manner in
which the data insertion unit of Fig. 4 may be implemented.

[0021] Fig. 6 is a block diagram of an example processor-based system that
executes software or instructions stored on a machine readable medium to implement
the example data inserter shown in Fig. 3.

[0022] Fig. 7 is a flow diagram of an example manner in which the processor
system shown in Fig. 6 may be configured to perform the functions of the example

data inserter shown in Fig. 3.
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by the exanple data inserter of Fig. 3. [0025] Fig. 10

is a block di agrampefARED bEsoEPPRINI N whi ch a dat a
inserter may be configured to insert audience

O o ¥R didhefin EEAREERRAER R DY bR oo
ol RS e RO R R TR G S
. described in %r eater detail below nay be used to
identify broadcast digital audio/video content or programs and to generate viewing

behavior and ratings information based on the identified audio/video content. The
system 100 includes a digital broadcast station 102 that receives digital video and/or
audio content from a plurality of digital content providers 104 and 106. The digital
content providers 104 and 106 may provide a variety of audio/video content such as,
for example, television programs, advertisements, audio (e.g., radio) programs, still
image information (e.g., web pages), etc. in known manners to the digital broadcast
station 102. The digital broadcast station 102 transmits one or more signals
containing digital audio/video content to a reference site 108 and at least one
consumption site 110 via communication paths or links 112 and 114. The
communication paths or links 112 and 114 may include any combination of hardwired
or wireless links such as, for example, satellite links, wireless land-based links, cable

links, etc. The signals conveyed via the links 112 and 114 may contain multi-program



identify broadcast digital audio/video content or
prograns and to generate view ng behavior and ratings
w0 nfoenssass on based on the identified audi o/ vi dBOT/US2003/028037
content. The system 100 includes a digital broadcast
station 102 that receives digital video and/or audio
content froma plurality of digital content providers
datpsireaims on bistreams, Whigh pr5ioftep sripERd tasdTANSRITE Stnams #A¢)
106 may provide a variety of audio/video content such
cogsnonly empleyedrpith existing diggpldalepisoygrtansmissignsystemenent s,
audio (e.g., radio) prograns, still imge information
[0§29] 9. . Theebfepagesije 108t and thercdasomptiomsiteeY 19 receivduend process
digital broadcast station 102. The digital broadcast
thdigithlaenhR%ridi @RS Bhdis/vRRE cOfiteAIYrEviabIPRILR di SR bAjali430
di gi tal audi o/video content to a reference Site 108

sta&0H 182 ugiﬁgﬁe é?ﬂﬁ)/ﬁﬁ@@é&ﬂ@l&l E@E%&tg’ﬁ%ﬂ’gﬁh@?ﬂ% methods

a
conmuni cati on paths or

co icati,gn path inks 112 and 114 i.nclude
iR B AP o TR alicr e SO Fo8 BewdRypBRU e
as, for exanple, satelljte |inks, wreless |and-based
depqderss(e-go61-©0P boresar thetike) HAel 1§ 2429 thadompduiats a t he
links 112 and 114 may contain mnmulti-program9 WO
demiip] §3BE3RCAETIUIRR V0RO @RE0BTthetidatapatkesaewived from the
bitstreanms, which are often referred to as transport

digital braBcaanglatichoI020Th Yne sxinl € kavh bithedesdderd 18] Digald 120
tel evision transm ssion systens. [0027] The reference

prVil& hOR AAfbrivitRoaRSAERIS Ro&hiks with {iﬁ@l%ini’ﬁro@fb , (\)Nhich

process the digital 'signals or digital audio/vVide

SRR B Al 2l 402

e”audi o/ video con

an hods described herein, Mre ecifically, the
de?%’gé ?Eéw’&‘éy QF‘I"é&l PafEPig g&ociated ifinp %F 5 Proyerary sl dhes

(e.g., set-top boxes or the |like) 116, 118 and 120
deeasigrs dérand 28 peovidesdaty padkpts assogiatdawithy crepestiane sccond ded

and/ or other data packets received fromthe digital
thibd pagmast Bteatfemmcd ik prbeessord 22 xaomifguredac koxttoltahéd/or has

decoders 116, 118 and 120 provides audi o and/or video
ini\?hﬁha;]mahieﬁt&g&amemﬁﬂnau $ub-chafihdlf &¢.akh OF 188 HaBders 116,

ic

118 and 120 is currently tuned.
[0028] The reference site processor 122 may include apparatus and methods for
extracting the data inserted by the digital broadcast station 102 into the broadcast
audio/video content (e.g., one or more transport streams). In particular, the reference
site processor 122 may be configured to extract digital codes and/or other data or
information inserted by the digital broadcast station 102 from known locations within
data packets and/or data frames using the data insertion apparatus and methods
disclosed herein. The reference site processor 122 may send the extracted codes

and/or other digital information to a central processing unit 124 that, in turn, may

process the extracted codes and/or other digital information to generate, for example,
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Is currently being broadcast, to a reference site
processor 122. In other words, the decoder 116 nay
w@emviska3glat a packets associated with a first peDUsSBANG/ 028037
while the decoders 118 and 120 provi de data packets
associ ated with respective second and third prograns.
The reference te processor 122 is configured to )
breasicest ypriticatirn anlﬁlé{%athnnPr@B??é‘% Jimgpn lﬂfﬁ’é‘éftl?% gT fy Q\é?Frc‘??S“ed
channel , sub-channel, etc. each of the decoders 116,
infprrgatignorelptiog tasthe andievidep qopteatibropdastd)y thetatied é0nce
site processor 122 may incl ude apparatus and net hods
[0029] EDhercanduintigiohRite ddd aould berforekampld, hatatistcdllyl selected
broadcast station 102 into the broadcast audi o/video

hofifNtr@&idenBe, @ busRBS 16EatidR! £mobAO3RRES (e f R Fmble dothputer,
particul ar, the reference site processor 122 may be

00 RS L e o i o
stat on kno ons W t

coawp&onoo itep pRTEARHD rte o B, it Sy e Sine

t hods dlsclosed herein. The reference site

thep@lé@{@@%rF 1gobdepigfs & single atemarcapsusptiondite 11antHoyever, a
other digital information to a central processing unit

pluralitytdfzonsumptipn sites mapybe gmdigosdl in anass stwilasdr glsdeeal to
and/or other digital information to generate, for

thatofthd example coRsuARNG383368. PCT/ US2003/ 028037
broadcast verification information, programlineup

[OOSU] or “ﬁfe'c@ﬂsunﬂj’tloﬁ Rife @1 MRICIAES hrk &qut' UM CNRBLEIPRS, for example,
relating to the audi o/ vi deo content broadcast By the

a \ﬁﬁ@ot (!119 rr\éqgiewglglq ng%iak-léF et& u&pl ﬁr@é}logl sllﬁ 1%6%1&%419@*8%

cm

dego 52%6 Bt éeté%fé 338 El@ at SB%%%% enag ﬁmffea%feas

assistant, etc.) or any other site or device enabling
116H@0. Asrsbowmin Elrg b,fthexd@r@deram/rmy baistinglly gnerppseddetween the

prograns. For purposes of sinplifying the discussion,
bréddgast kigdalplildtand shesoutgltengd 128 aml provides sudip tandior gide@signals

110. However, a plurality of consunption sites nmay be
13496 tHeQukRA uhif 12RHAEHS uSéd ol préset the BRIprArs @hrréfly selected for
consumption. For example, in the case where the broadcast signal 114 is a digital
satellite or cable television transmission, the decoder 130 demodulates extracts video
and/or audio data packets associated with a desired channel and/or program. The
extracted data packets are processed to form the signal 134 that can be presented (e.g.,
displayed) by the output unit 128. For example, in the case where the output unit 128
is a television, the signal 134 may be a composite video signal, a super-video signal, a
red, green, blue (RGB) signal, or any other displayable video signal applied to the
appropriate input connections of the output unit 128.

[0031] In addition, the decoder 130 also provides signals 136 containing digital

audio/video content data to the site unit 132. The audio/video content data may, for

11



that of the exanple consunption site 110. [0030] The

consunption site 110 includes an output unit 128 such
w@sgo4hsss3exanpl e, a video display, televisionPCT/US2003/028037

speaker, etc. The consunption site 110 al so includes a

decoder (e.g., a set-top box) 130, which may be

simlar or identical to the decoders 116-120. As
exaplenbs digttalpudip signus previdad psingthemg)!-leovars ony ¢orporation

i nt erposed between the broadcast signal 114 and the
and ithgips GemparatigrDigitd] ntesfrice Esrnzal ¢5/F DI RN oo any ptHerndesired

signals 134 to the output unit 128 that are used to
foiat sk préviddes [dagiaakets asocmiet witheli gicdl ®eballedsts. In that case, the

consunption. For exanple, in the case where the

aulioPAGEASInt &k Aalis éo]ﬁ’prés%e@dféitgl' dudlo dRhblihieg v@!h £ Bdeo
t el evi si on transn1SS|on t he decoder 130 denodul at es

co K S SO e Aol RS20 23305 1 8 e

ﬂaﬁ g?ggets are processed to forn1the signal 134 that
‘esented (e.g. di spl ayed) by the output unit
28. For exanple, in the case where the out put unit

[0(1328 ilg additian i itsssignnl prasessynggastiopsthedgeader 30 may also
conposite video signal, a super-video signal, a red,

pegfoER@ECES cmltl(oR@):tisrhsgﬁuah as, dor examplet, eternginsig mlmpt(grams are
vi deo signal applied to the appropriate input

aveilabIe for iconintioh B9 adidédufithalslisteml PO bds@dad bubsbription status or
addi tion, the decoder 130 also provides signals 136

subQpabi iﬂ?@nlgitlghta 01a %ﬁﬁb 46965900 e%}:(n dﬂﬁfl@ dfsgla&?)g?

SIt unlt 132 I deo conten ta - m
r11 WO 2 em 038@ CT/ U82003/ 028037 exanpl e,
p%ﬁ%ﬁ%%ﬂ (e} SI s provi ded using the mell-knomn

Sony poratl and Phi | i ps ratlo Di git

09Tz (ihelitegpiids? 2 processes-he S@C@ﬂsg seRbied st }heﬁecoder 130
format that provi des data packets associated with

to gkigact Hie ipsevigd datet(e 2., pedietrgtmengeremenhdata)dereomi dde site unit
content data is conpressed digital audio data

13a3s®ctherd eshvey tHe extrdéted digitelodata @i, caidienoe idehuerhdre data) to
decoder is currently tuned and which is being consuned
the béhtlahfroc@dinBwhit Uit The Bentral processing unit 124 may process the
extracted digital data to determine what audio/video content (e.g., channels and/or
programs) was consumed, the times at which the audio/video content was consumed,
and/or the identities of those who consumed the audio/video content. In this manner,
the central processing unit 124 may generate viewing behavior information or
statistics, ratings information or any other desired information relating to the
consumption of audio/video content at the consumption site 110 or at one or more
other consumption sites (none of which are shown).
[0034] While the output unit 128, the decoder 130 and the site unit 132 are

depicted in Fig. 1 as separate blocks, the functions performed by these blocks may be

combined or integrated in any desired manner. For example, in the case where the

12



[0032] In addition to its signal processing functions,
t he decoder 130 may al so perform access control
wo pve3ssEs such as, for exanple, determ ni ng WAEL/US2003/028037
prograns are available for consunption by a user of
the system 100 based on subscription status or
subscription informati on associated with the system
consyoptige side A1Q g nerigplespuise €-2-p pefsanal gafie @esistant having a
information, etc. [0033] The site unit 132 processes
witehmss somgmahgati@bintarthee)y thet finaions perfaewd dyrthd Blocks 18, 130
extract the inserted data (e.g., audi ence nmeasurenent
andl 8 2mnay Beiabgrad witien thetpertible evidd 2ATatiVity) tBOfiMelons
the extracted digital data (e.g., audi ence neasurenent
peid&in?k ByQhe bOuCEHE [ anltREESDUET 30Thdy Bttt GRAMN AL
processing unit 124 may process the “extracted digital
t.a. o detern ne i Of Vi tent (. .
poft iR biied TS MenBbaR) LB SR hwCicshycoppted
whi ch th udi o/ vi deo cont ent. was _consung nd/ or
to PR SHE BEi B HeA T Ot S TG S e e M A3 D ekge, the
~content. In this manner, the central processing unit
sitq poiit b3/ mgE he implementedian g bseraiti i whielr be paxtadedeyice is
statistics, ratings information or any other desired
petiodicallyatispared @l petfiong dbwnidad operatisnsrpt i on of
audi o/ vi deo content at the consunption site 110 or at

0033¢ OIFidI0rie a bRIcR WiagsAN SP AP ELBiDHIS ki@ en {ROAE200 thabhing be
[ arz shogva?). [ 0034] g?/\hi l e thea@cr)put put un}?t 128, the y

o t . : o .
us PP Uil Ba oo 02 WPl HAG IR anliBAe B Elhmichhep dta
. these bl ocks may b onhi,ned or i nteqrat in_an
inth35F PERofIaRPloesy! wIRRPE tfent REPERLE RRgrdnining

WD 2004/ 038538  PCT/ US2003/ 028037 consunption site 110
system angheres alwaliaf datadrsegters 292 ,2md A00geach of gdichiisnt

having a wreless conmunication interface), the
coffigired wrigsqreddtointertspretivéendsmpressed 28li0/yRigo somtent3fataray

be integrated within the portabl e device.
stréirh€£208a21 & ehd/212. Neach wii tHel seieams P8, 200 ardl 2 by céhainontipgle

unit 128 and the decoder 130 nmay be integrated wthin
audiBRideo program, which may be provided by a digital content provider similar or
identical to the digital content providers 104 and 106 shown in Fig. 1 and/or which
may be provided a local source such as, for example, a digital video recorder, a video
cassette recorder, or any other suitable digital media delivery devices.
[0036] The data inserters 202, 204 and 206 may be implemented using known data
insertion devices such as vertical blanking inserters, watermarking encoders and
closed caption encoders. The outputs of the data inserters 202, 204 and 206 are
coupled to respective encoders 214, 216 and 218. The encoders 214,216 and 218 are

compression encoders that compress each of the individual audio/video content

bitstreams (into which data has been inserted) using a known audio/video

13



portabl e device, which is then periodically or

conti nuously comuni catively coupled to the site unit
wd 3d4ns8580wWnl coad its extracted data to the sitBECTOS1003/028037

132. In that case, the site unit 132 may be

I mpl emented as a base unit in which the portable

device is periodically disposed to perform downl oad
copEssHenN seheme] yol gy forieyample; ascompipssiqn wheme semplianfyith the

exanpl e known system 200 that may be used by the
AGBgnd/ak MREAdmaddrdst ati on 102 of Fig. 1 to insert

audi ence neasurenent data into one or nore
[0087¢ onTIhe £ a@rabd adio/viden emfdng Bitstedan3rcagiudBY the encoders 214,

bitstreans. The systemincludes a plurality of data

215 28€ 21 €42 rdlEpledQftodBin 2 el CAGReRh oMafidpottStream by a

configured to insert data Into respectivé unconpréssed

[ Ide - 8 :

R 20 e A BB mad G ARG P sop s LB
audi.q/ vi deo progr iC .be provided by a .
revgridzam Bt Bodens B 2 Hopos T ae o Rinices dhetie sompiant
digital content providers 104 and 106 shown in Fig. 1
withn preramplecthe ARYC Bed/pr BigitakViideo Eseaicay 4ONED sHndidasThe

for exanple, a digital video recorder, a video
mulaplsrert22 0peavadebats, mdti-programtHistrean ot trhhspodistyedmako aedi a
delivery devices. [0036] The data inserters 202, 204

mciitht G020 dAenodiikdt &y e Er@ﬁjslpbﬁisﬁgarh RIGIYE kelawa techfig@és, bNa
devi ces such as vertical blanking inserters,

tr ﬁtref@ﬁék, ivﬂﬁclfﬁ’s%ﬁ U88wn %@ﬂligt‘fés‘ﬁ &dn SRR bt %ﬁ@%ﬁl&ﬂg E{%nsgplét

The outputs o e data iInserters 202,

coupled to respective encoder.s, 214, apd 218.. The
g Sie i SHAP D 16 i SHEOT R el s e E Eies

t hat conpress each of the indiyvidual audio/video .
[0Q38ht e rfthe syste: 208 apay alsoingludgs aProgrpnantayskee pformation

inserted) using a known audio/video 13 WO 2004/ 038538
Prerool (B 26028108226, sdngly usss well ksews techaiques tagenermte a

exanpl e, a conpression schene conpliant with the AC 3
coReudioarof Mersclsicahdiateglsnkefl @4bBes] thditvenaimipfe@amaon relating to the

audi o/ vi deo content bitstreans output by the encoders
locafifn of channels and programs, program scheduling (e.g., program lineup
information), information facilitating the construction of program guides, as well as
unique identifiers such as transport stream identifiers (TSIDs), each of which uniquely
corresponds to a broadcaster. The PSIP generator 226 provides the PSIP information
to the multiplexer 220, which multiplexes the PSIP information into the transport
stream.

In addition, the system 200 may include a data generator 228, which may

provide interactive program information to the multiplexer 220, which multiplexes the

interactive program information into the transport stream. For example, the data

generator 228 may generate program information that may be used at a consumption
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216 and 218 are nultiplexed to forma single bitstream
or transport streamby a nultiplexer 220. The
waoredosogdsesker 220 may nul ti pl ex the conpressed PCT/US2003/028037
bitstreans received fromthe encoders 214, 216 and
218 using a nultiplexing scherre conpliant wth, for
exanpl e, the ATSC and/or D gital Video Br oadcast (.DVvB)
sitg {adr e GRNSUTHION sije f | shonay inFog 1)t genseate ppsogram grid-guide
mul ti-program bitstreamor transport streamto a
angvod td provide RERT usdniintrfacsdunciionslity e thercansaptionssiteeam
usi ng known techniques, and a transmtter 224, which
[00893s RWiailthe &abwh @iigem 200 bf Aigs Mehakdés dudisnde arhsuréifent data
transport streamvia, for exanple, the comrunication

to bé ﬁ*%@rteh]igt(ﬂlﬂglvﬂﬁl SURYRided pFdgdam bitsth@BR8Ihe THrtoY 84§ May

0 may al so includes a Program and System | nformati on

P,

be 059&@9@ bl P et ??*gﬁ?%%ﬁpo%@%ﬁe@? 80Py of
|nterI| abl at, cont |n| ormation r

the ghepfies %‘E?Aha&ﬁiﬁ Brediam, %fﬁasepf}*s&?taﬁgseﬂsw?g??a«?ﬁl
scheduling (e.g., pr ogr am | ineu i nformati on)

206 Amssrtieudicnes MeRsTanent #a th!lileu'z:rsgsfs@qosé@ therinformptiesyheing
gui des, as well as unique identifiers such as

geterates ppithe ReIPegenedathe 2026 f dhenges (T BloRsdm lirauph(eqf, redssighment
uni quely corresponds to a broadcaster. The PSIP

of @piRGHrah O a%zaﬁiomrt@\aicﬂﬂaeﬁtmabiaﬁéﬁei,mérﬁbmt)'f@@rogtr@n,t i) are
mul t1 pl exer 220, which nultiplexes the PSIP

noi rﬂfd@%'éﬁﬁng@ﬁ&déé‘ﬁls&ﬁlﬁggﬂ%%a A A, theindGHdtaug V\ﬁln%

e system 200 may 1 nclu ta generator 228,

R ottt PR bR B s ekl o
rograminformatjon into, the fransport stream For
augs@Z\fuéﬂoeconfq%afdg% copetardat b adslsess ﬁ%@ Isgendvases o Bglada
informati on that may be used at a consunption 14 WO
whd H1ve 38 be snaptTinebrogRe s res isformatien. gln partieular, one set of
consunption site 110 shown in Fig. 1) to generate a
mdadaty @soqated wiphi theinsertdl/ data dnd apother skt obtrfeeadatadenerated by
interface functionality at the consunption site.

the PSIP device (e.g., station or broadcaster metadata that is used for program

identification). In addition, a mapping between the two sets of metadata would be
required so that ratings information could ultimately be provided in terms the
metadata generated by the PSIP device. Still further, the system 200 requires a
separate data inserter for each program bitstream and, thus, may become overly
complex in cases where the broadcast station (e.g., the broadcast station 102 of Fig. 1)
multiplexes a large number of programs to form its transport stream or if a new
channel is introduced for transmission.

[0040] Fig. 3 is a block diagram of an example system 300 that may be used
within the digital broadcast station 102 of Fig. 1 to insert audience measurement data

in a compressed audio/video content or program bitstream. Many of the functional
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[0039] While the known system 200 of Fig. 1 enables
audi ence neasurenent data to be inserted into
wo pi4wssdsl audi o/ vi deo program bitstreans, theBCT/US2003/028037
inserted data may be corrupted or lost during the
encodi ng or conpression process perforned by each of
the encoders 214, 216 _and_ 218. | n addition, because
blacks shpytmyin the systest 3000k 120} areamilaragadentical e thaseskqyepand
measur enent data without reference to the informtion
degnmibed in cramectinewittbFig: Be HoSlepery theesyy stewr3090 2@ erpobesrrgdata i n
program |l ineup (e.g., reassignnent of a program by a
insettat 30V between tHe futtipdener 200 andthe meddulat@ 22 athefeby @liminating
program etc.) are not considered during the data

thd MAhI BB p Rfrﬂ?t? S datfnsertér§ 20% 1204108 209 $EE! B 17 IABRER the
measur enent data extracted at a consunption site may

daQQ[us f'ﬁﬁt 2845 gfd&g{h%a@'ig %serékj gd)?éﬁérﬂg& Ca?&tnﬁi}é sed

consune ress ssue

R XERCE RROR C—-
net adata associated with the inserted data and anot her
datgeand(or ofher defar in agewEr P e@LYitstiesia opERRSPQEstTeam (laat gontains

station or broadcaster netadata that is used for
compogs@imudicheded date, RSIB mforratioadnerated by aheBpibi gegerator 226
between the two sets of netadata would be required so
anll/dabthendath géneraiédbyriieidath gedutatbra8i mat el y be provi ded
interms the netadata generated by the PSIP device.
StilAg dd&AdMNin gfe'&f%r ¥Efl 1oL the Bfins&®r 302 éﬁé}%%ﬁ a

data i nserter for each progranIbltstreanIand
I
bi R of S8 Pa AL MR RameL e § oﬁrefaan
: t I I nb f
coprearpp and rrara%ﬁa‘?%neﬁrp?o@aﬂﬂw o St ﬁr SHREA Racks or

_introduced for transm ssion. [0040] Fl 3 is a block

ting ghytadatovithin dejeaafignes to\expand 3901rtcmse Wizg @f)fs ed
within the digital broadcast station 102 of Fig. 1to

prédesemineddtacmeronteasion evithin omkadranoderof theadanpfremeeshd inserts
audi o/ vi deo content or program bitstream Many of the

aulli¢nEd hefsaterdent ¥4ex JRMH B3B38 8r Mo/ SiPERURA/RERRBethined data

areas or locations. The inserted audience measurement data may then be extracted by
one or more decoders at one or more consumption sites and reference sites and used
to generate consumption records, verification information, program lineup
information, viewing behavior information etc.

[0041] Because the data inserter 302 operates in a compressed domain (i.e., it
operates on bitstreams containing compressed data), the audience measurement data
that it inserts cannot be corrupted or lost as a result of compression operations, as is
the case with known systems (e.g., the known system 200 shown and described in
connection with Fig. 2). In addition, because the data inserter 302 has access to the

information generated by the PSIP generator 226, the data inserter 302 always inserts

16



bl ocks shown in the system 300 of Fig. 3 are simlar
or identical to those shown and described in
w@onesssson wWith Fig. 2. However, the system 3B0r/US2003/028037
interposes a data inserter 302 between the
mul ti pl exer 220 and the nodul ator 222, thereby
elimnating the need for, the Iurallty of data
audigaes measyrepment d%eahaawozaete@wgh theyprogramdyienp afprnpation
the data inserters 202, 204 and 206, the data
contained tvath the PSthables emvmeddpydbﬂﬁslé’smdra@mﬁﬁn In this manner,
particular, the data inserter 302 inserts data (e.g.
theagydieaN3G) Memsdinetiwithetadhdd systend (€., tHeltrétadiad prodicedeby the
mul ti-program bitstreamor transport streamthat

PSEPREAL SN e HRERREGHo Al Qé ¥ t&d6R o teatIRSdRtion process) that
i nformati on generated by the PSI P generator %

co%fy dtﬂE sﬁhgﬁgo%ttl%ng @%1 p Qb lsy%tgli% tp?%\gg%eatruﬁfegge 228.

escril rea

maRRE e Ak Efﬁ@g’?ﬁﬁftn Gol TS B Bl g 200 o
predefined conpression and transm ssion protocol. The
Figigs Rattigularly i caseowhers s bipadeagatationd 02 (Fignd) mpkestiesquent

data wthin data franes to expand (i.e., increase the
changes toity pmgrao Bo@iper m ned data area or location within
one or nore of the data frames and inserts audi ence

[00923S UITRBREteaB00 nidytdMointinge 9 d8ta GendfBioe 30X hangadrates non-
predeterm ned data areas or |ocations. The inserted

au&%ﬂé&ﬂ@@su%?ezw Hﬁg@ﬁl{h AR BpIbBRrREVE ﬁ&t%i‘@% Snifdm

one or ecoders at one Ii‘2 ore consunpt Ton S|tes

RS DR L S 5L B G Y RS e
i nformation, view ng behavj or _i nformati on etc [00411

or gy gtheenerhaidigncs meappent daig Ip 98F st¥aaRplp the daty %@%@9‘?&%‘)4
domain (i.e., it operates on bitstreans containing
maycgeprratsdata usnnghe format shayyebedewneasur ement data t hat
it inserts cannot be corrupted or lost as a result of
conpressi on oper Aimeobsde: XX is the case with known
systens (e.g., the known system 200 shown and

described in coNsFIOHRARMM & oF CBanndd: - Xkmyeddi ti on,
because the data inserter 302 has access to the

i nformati on gene %eﬂtt?y/x;‘g&xl; | P generator 226, the
data inserter 30 s'Inserts

[0043] The data generator 304 may be separate from the data inserter 302 as
shown in Fig. 3, in which case the data generator 304 may be communicatively
coupled to the data inserter 302 via a communication link 306 such as for example, a
serial interface, an Ethernet compatible link, or any other suitable communication
link. Alternatively, the data generator 304 may be integral with the data inserter 302.
The data generator 304 may also be coupled to a user interface 306, which may
include a keyboard, monitor, mouse, etc. that enable an operator to enter data to be

inserted via the data generator 304 and the data inserter 302.
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16 WO 2004/ 038538 PCT/ US2003/ 028037 audi ence
neasurenent data that is consistent with the program
wo povepssBf ormati on  contained with the PSIP teil/852003/028037
provi ded by the PSIP generator 226. In this nmanner,
the system 300 nmaintains two netadata systens (i.e.,
the netadata produced by the PSIP device and the
[0044] ad M piroidg teligad, ampresdetailed plackeliagzam depistsranjesample
process) that contain the sane information. As a
manastihtwhiththesisi iasarzd 80D slowinde Fig Bdnenbeimptemsnted NEind
data that is nore reliable than that provided by the

exknpOdatyifdcedt 30Pinfudesh ﬂem@ln}lﬂé@éﬂ 400utharrboeived aGRSIESprogram
where the broadcast station 102 (Fig. 1) nakes

bxtfstrr&%ﬁ”%b R"i@@ec% Ban t n%%i"ﬁ]olﬂ tﬂg%ltéél%%%omﬁ. 3).

syste nay al'so inc a data gener

T SRttt z\%‘éfwr*@%wﬁﬁ?ér%érea%eﬂﬁﬁ Farnt capfiipe!”

Iocators (JURLS, I nt ernet, protocol (IP) data, etc.),
bitstreamsy mehyd u}ﬂ‘&iﬁﬂﬁ@?&ﬁfgﬁ@&tﬂ& comgressghdati arspciated with
non- audi ence neasurenent data. In one exanple, the
indjuidnalgedier vder pegmspapitsecanrcontaining BSIinfeymatien fadritstream
shown bel ow. Tine Code: XX M nor Channel / Maj or
cofdamipedata Zoflevated Bathe:datul deperatox 228 etxxx [ 00431 The data
generator 304 nay be separate fromthe data inserter

(08437 an &@Péﬁ?lﬂfamﬁitﬁn eRiradtdt 4@2&6&1\%@&1&% ﬁlhﬁ/l(ﬂ.ﬁﬂ Bitstreams
generator 304 may be communicatively coupled to the

o Bt o B i g s

bIe link, or any other, suitable copmunication
Pa{t}CH PROSHR Ffematiopisairalers 402&%@? QG BEnSREL Steam
|ntegral wWth the data inserter 302. The data

idepiifier, athich woquaky gorsgspendsdo theldppadsastinggouse (e ntherstagion 102

306, which may include a keyboard, nonitor, nouse,
of &g .1) frhat wieich tHeemalti-mrpgraat lotstream evas enansmilttad,tmaj beand minor

channel information for each of the bitstreams corresponding to an audio/video
program, date and time values for each of the audio/video program bitstreams, as well
as any other desired program information.

[0046] The audience measurement data generator 404 uses the extracted program
information provided by the program information extractor 402 to generate audience
measurement data for each of the audio/video program bitstreams contained within
the multi-program bitstream received by the demultiplexer 400. The audience
measurement data generator 404 may generate audience measurement data using the

example syntax set forth in Table 1 below.
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inserted via the data generator 304 and the data
inserter 302. 17 WD 2004/ 038538 PCT/ US2003/ 028037

WO 0D44385bW turning to Fig. 4, a nore detail edrdil/v81003/028037
di agram depi cts an exanple manner in which the data
inserter 302 shown in Fig. 3 may be inplenmented. The
exanpl e data inserter 302 includes a demultipl exer 400
that receives a multi-program bitstream (e.g., an
ATSC conpliant data stream) fromthe nmultiplexer 220
(Fig. 3) ] DhkeFididnul ti pl exer 400 |depgthab bdst he
mul ti - pr ogudienbéNIedsafsmBntDdtalln Pl ur al i By of
bi t st r ealpayloBdytatelindek P1 t Streamg contaigni ng cqnpressed
data assO§Lgigg W th T ndividual audi ojvideo pr ogr ans,
a bit str egmycontarnng—PSH—nformat;on bi-t|st r eam
cont ai ni ".ga%'lé?ca genrerated—by—the datggr'lgaebrl.ér atar 228,
etc. [0045] A programinfornation extractor 402
recei ves the individual BrBdrkams out put by the
denul ti pl exer 400 and extracts programinformation

[0047dr eflhgatal freld Mdimwwprmtmtd% comtding onmrged @antifier
extractor 402 may extract a transport stream

thataedyt befused by dbdoddersu(aigq tied decoders €5QANBS1200akdE30) to identify
broadcasti ng source (e.g., the station 102 of Fig. 1)

auflfeA8e MBisaRentdhe dif lahd o PR M@ &Y theédsuRABNY ity (c.g., a company)
transmtted, major and mnor channel information for

O35 UL o
o B AR FHE Bo By Bl R U

_ nmeasurenent data generator 404 uses the extracted
indjedsipedhe ondsr mrmpg avdigncsynedsgremgnt ipformatien igsfored in the
i nformati on extractor 402 to generate audi ence
papwad uDeeexamplan@mnherineduth the velnes efiRAytadB thetdndex mgayam
bitstreans contained within the nulti-program
coHie%;ﬁ)hﬂ eRpayleled Vst ghyizithod isl ednfdrih I Babds 2 #08w. The
ie

audi ence neasurenent data generator 404 nay generate

audi ence ne g | { e synt ax
St forth iy TaBce TR e ono Date Stafts Wit
0 TransportID [bit 15-0]

-t

1 Major channel [bit 15-0]
2 Minor channel [bit 15-0]
3 Time [bit 31-16]

4 Time [bit 15-0]

TABLE 2
[0048] The data field LenIndex holds a value that indicates the length of the data
field Payload. One example manner in which the data field Lenlndex may define the

length of the data field Payload in set forth in Table 3 below.
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18 WO 2004/ 038538 PCT/ US2003/ 028037 Data Field Length
in bits Audi enceMeasurenentDatal D 8

woo04033% art | ndex 4 Lenlndex 4 Payl oad Var i ei/852003/028037
TABLE 1 [0047] The data field
Audi enceMeasur enent Dat al D contains a uni que identifier
that nmay be used by decoders (e.g., the decoders 116,
118, 120, and 130) to identify audi ence measurenent
data and/or the audi ence neasurenent entity (e.g., a
conpany) t ha{ Leakdens@ayleal Lémgtidat BytesSuch uni que
identifiers y—be-known—+n—-adyvanceto— facilitate the
identification prbcess. The da?a field
Payl oadSt ar t | mdexyhot gs—a vatug i ndicating the order
i n which audi énce neasurenent informatipn is stored in
the payload. |One2exappl e manngr in whigh the val ues
of Payl oadSt aftlndex pay correspond-tol payl oad data
organi zation i|s s&t fprth in T&ble 2 be| ow.
Payl oadSt ar t | mdexPaytoad——Dat OSt arts—Wth O
TransportID [bit 15-0] 1 Major channel [bit 15-0] 2
M nor channel [bit 15-0] 3 Tinme [bit 31-16] 4 Tine
[bit 15-0] TABLE 2 [0048hBiles data field Lenl ndex
hol ds a value that indicates the Iength of the data

[0%93: g lisz%% ﬁngbO\%’]eg(ag‘%’ | nelée??ﬂg@&%nticg sWYofih i P21884 fhrough

ex may

3, if PayloadStartIndex = 3 and LenIndex = 3, then the payload contains eight bytes in
the order set forth in Table 4 below. Thus, the LenIndex data field enables
modulation of the length of the inserted audience measurement data as a function of

the number of bytes available in the inserted data location or placeholder.

Payload Data No. of Bytes

Time [bit 31-16] 2
Time [bit 15-0] 2
Transport ID [bit 15-0] 2
Major Channel [bit 15-0] 2
TABLE 4

[0050] Of course, Tables 1 through 4 above are merely one example manner in
which the audience measurement data generator 404 may generate audience
measurement data. Other data types and formats may be used to form audience
measurement data for any desired application. For example, the Transport ID may be
replaced by a proprietary identifier that is used by, for example, an audience
measurement entity (e.g., a company) to identify a channel with a particular

major/minor channel number. Alternatively, the Transport ID may be replaced with a

20



| ength of the data field Payload in set forth in Table

3 below. 19 WO 2004/ 038538 PCT/ US2003/ 028037 Lenl ndex
w@aykozsissength in Bytes 02 14 26 3 8 4rdDuIABLE8037

3 [0049] Using the above exanple data field semantics

set forth in Tabl es 1 through 3, if PayloadStartl| ndex

= 3 and Lenlndex = 3, then the payl oad contains eight
publyft eantény 1d¢1h’éeromb as, dett exXagpler an A DFED o VAISAEY.ovhictT resvell

the Lenlndex data field enables nodulation of the
knbengoitent idéhdicatieeschesieaudi ence nmeasurenent data as a

function of the nunber of bytes available in the

[0051;5 er tAedatd asertioAGAlti400 iertd h@caqh&h@eexheasﬁae{mada@?mlded
of Bytes Tinme [bit 31-16] 2 Tine [bit 1

bY%{LE’%i{ b gl tonerardt Ao 2fn (RAMEHun Yisurfat i
cofExpSn e i AR SufR ?%Orpfzérmovdéﬂyaﬁ"g 'dglﬁaﬁ%eésr 400,

measurenent data.. O her data types and fgr mats na
Mergsnedificallyy the datiinseetion lrpéta‘%r@ﬁgmr tym¢ shiftyporgprgsse data

desired application. For exanple, the Transport |D nay
patdeets within the data frames of each audio/video program bitstream to expand a

predetermined portion or data area of one or more data frames within those
compressed data bitstreams. Audience measurement data pertaining to each of those
audio/video bitstreams is inserted into one or more of the expanded predetermined
portions or data areas.

[0052] In addition to receiving audience measurement data to insert, the data
insertion unit 406 may also receive other data such as, for example, non-audience
measurement data to insert from the data generator 304 (Fig. 3). As described above,
such non-audience measurement data may include interactive data such, for example
URLSs, applets, scripts, etc. Example syntax for such non-audience measurement data

is set forth below in Tables 5 and 6.

Data Field Value/Length
Interactive Data Identifier | 0xXBB H
Data Length XX bytes
Data Type YY
Data 77

TABLE 4
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repl aced by a proprietary identifier that is used by,

for exanple, an audi ence neasurenent entity (e.g., a
w@eovpasspps t o i dentify a channel with a parti cuP@r/US2003/028037

maj or/ mi nor channel nunber. Alternatively, the

Transport ID may be replaced with a 20 WO 2004/ 038538

PCT/ US2003/ 028037 pllhl i content i dgnt_i fier such as,
for exanpl e, Hhtaﬂ?mpp Yabie \DfltSKMPe W%Qm)tlaﬁe wel | known
content i dentifi L.abl orm—sdhenes: JJ.J. A—dat a

insertion unft 406°i nsert|s the a |ence mgasur ement
data provided Dby fhe audi ence ggfsyrenment data
generator 404_in the indilvidual bitstreans, which
correspond tp the Qndividual au@@@ﬁ&ideo progr ans

da

provi ded by the—demutt+p] 400—Mbre—specifically,
the data insertion umt%gigascks or time shifts

npressed data packets within the data franes of
[0Q§§J; h dwdigyideq) btsstma@g hayingdatarnseegd therein by the data insertion
predeterm ned portion or data area of one or nore data
unit 48res pmovidedta the pegran mfomssmd nedi fied?08s whishmsay, if needed,
Audi ence neasurenment data pertaining to each of those
modifyi thé plogemn Bifb:Sidtiea ABsotiated NGt b1eor idre of iDsObitsivamsOfin
the expanded predeternmned portions or data areas.
sm&rg Qacd d ot efr% bh %elteQn (HRAIsMERE HRUEERSE DR ASiY El@(ﬁﬁl@&rts the

atato the data |nsert|on unit 406 rrayaso
ceive other exa n
o B BB 88 By e Bhei e Mg eﬁSeS?éi?teg
(Fig..3) e d above h non- au
bltﬁ‘é‘%‘b’r’%ﬁﬁdﬂ? iﬂtﬁhvebeﬁ% MIEREd MRERAKa to\e U %ts sﬁwxample
for exanple URLs, applets, scripts, etc.
in thereasewhere t@mhmwnﬁxma@mmcwasﬁw’n@dford’&ﬂ éab q s set
forth belowin Tables 5 and 6. Data Field Val ue/Length
inforrhationg itinvaey Heaieaedsakgnd nfodefy BB rinabah ehel RI1Btahd/XXPSI table
byt es
information to reflect changes to reflect that private data has been inserted in the

bitstream.

[0054]  After being processed by the program information modifier 408, a
multiplexer 410 receives the individual bitstreams, including audio/video bitstreams
into which audience measurement data and/or other data has been inserted by the data
insertion unit 406. The multiplexer 410 also receives program information, which
may have been modified via the program information modifier 408. For example, the
multiplexer 410 may receive bitstreams containing modified PSIP information. Still
other bitstreams may be received by the multiplexer 410 such as, for example, a
bitstream containing other programs or data. In any event, the multiplexer 410
multiplexes the plurality of bitstreams that it receives into a single multi-program
bitstream or transport stream that may have substantially the same format (e.g., that is

compliant with the same protocol) as the transport stream received by the
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Data Type YY Data ZZ TABLE 4 21 WD 2004/ 038538
PCT/ US2003/ 028037 Data Type Val ue Data Type
wdemensgsss on 0 URL 1 Scripts 2 Applets TABLBCBUS2003/028037
[ 0053] Audi o/ video bitstreans having data inserted
therein by the data insertion wunit 406 are provided
to the programinformation nodifier 408, which may, if
depaltiplexer 49@ dHewyevdreths myBii-RFASTHA BHFHRALEN Banspert siresgn output
with one or nore of those bitstreans. In sone cases,
bydbpamitiphexenhl Wbentans data irsettéd st the datatihsertitat wnif 4(36eamtlingay
unit 406 inserts the audience neasurenent data or

coffaiefrogiaidinfdriatipn awdeRed byfthe pRitadnindsEeion ngslli fiért408.
the bitstreaminto which the data has been inserted

(0695 haye stiQ abgor B%il@@bloﬁ@ﬁia@f&ﬁ%p%tingiaﬁ &Qﬁgfé@ﬁ&ner in

whére the programinformation 1 ncfudes PSIP and/ or PSI

. e . informatiao ' . S . |
QP TR AL BB BePEREE TR PR by 2o
refl egt changﬁz) Lo refl ect that grivat dat a has befe
mayglifeg parser {0 thajinacses QULAT ey PAfICYAT R qgtypes of data
processed by the programinformation nodifier 408, a
pagksits fopedresed 4a @ timecshi es S02 hbn enedixemaleawhpier data iasgrion unit
i ncl udi ng audi o/video bitstreans into which audi ence
40reasnplenantd dithm thadigial badastdtitian 182 o E@n 1iand evheredhe
by the data insertion unit 406. The multipl exer 410

di%tgz Erdﬁgﬁaﬂ si\tggore{oazqtg ﬁgﬁﬁgﬁ‘r&f {&Btah it AYEC Bomphaht Bawel
program i nformati on nodifier
teld3Sion E&'ﬁal@,xﬁ%hl%er §d¥As confi gured to extract compressed audio data
packets compliant with the AC-3 standard. In that example, the time shifter 502 is
configured to time shift the compressed audio data packets within AC-3 data frames
to reduce the number of or to eliminate skip bytes within the AC-3 data frames.
[0056] As is well known, compressed audio bitstreams compliant with the AC-3
standard typically include frames having one or more skip bytes, which are formed
during the encoding process to maintain a fixed frame size for each AC-3 frame and
which typically do not contain any useful information. In addition, AC-3 data frames
contain an auxiliary data field, which may be used to transmit information other than
compressed audio data and/or may be used to fine tune the number of bits contained
in a frame. However, in practice, the auxiliary data fields within AC-3 frames
typically include few, if any, bytes.
[0057]  As noted above, the time shifter 502 reduces the number of or eliminates
skip bytes within AC-3 frames and shifts audio data within the AC-3 frames to

occupy the eliminated skip bytes. The result of the shifting is a packing of the

compressed audio data toward one end of the frames to occupy portions of the frames
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mul ti pl exer 410 may receive bitstreans containing
nodi fied PSIP information. Still other bitstreans nay
wheoonesssss/ed by the mul tiplexer 410 such as, fBET/US2003/028037
exanpl e, a bitstream containing other prograns or
data. In any event, the nmultiplexer 410 nultipl exes
t he Iurallt of hitstreans that it receives into a
p%\fl%ﬂfséowmeﬂ pikigroxss, whichefisativehy teppardlyshiftsshe audip data.
that may have substantially the same format (e.g
Andtlaer résslt of thripshifimg inin incrdase wathe npmberad bty awlabhaefor the
transport streamreceived by the 22 WO 2004/ 038538
aulilihAUEROA30§28037 denul ti pl exer 400. However, the
mul ti-program bitstreamor transport stream output by

(0638 Muld h@élﬁ&f Hatd *ﬁl@ﬁ@é@r 384 RkAs 1B 28AieRE R¥ashéndiplifa

insertion u contain program

RS T D S R —

! S A o1 LAY The MRaar aidiencf, Meqgriment dats

insertion unit 406 rmay include a parser 500 that
myahestosmeftad asdewribed abavedin sapnection with{Tpples d throygle 4 abpve, or
data packets to be passed to a tine shifter 502. In
in ang othradisired mahmere Adetrativelyer idditionallyt nontedlierce
i mpl enented within the digital broadcast station 102

méfsureh@nt datBprdvidea bg thd@ata gér@tdiad 30ar(PRd S pmby Bt aiseAdd HQBe
is configured to transmt ATSC conpli ant dlgltal

aukfHaf)dath ﬁé‘ld?bﬂﬂﬁ@'ﬁ& 3tégfﬁnéa $k a paga{% data 3ild igyérféi‘ 509,

extract conpr essed ta ts conpli ant W th

Wé%*’i éﬁ%kfilaef %ué‘?"eﬁlganiegwgﬁént‘?ﬁﬁ% i oloEgher BB 5‘; %@e&naES&ﬂsd in
AC-
o A RN A B B e

data frames. [0056] As is well known, conpressed
geaerdion SO0 genteratesmeveemnyr dhgekingwalhes fareants A8C-3dtaamed dinghis
typically include franes having one or nore skip

exayibRsthewhior theakiag fvaluga@nerdior 50@ istdoafigured ¢ reecopipateths
to mintain a fixed frame size for each AC-3 frane and

cy}’éﬂri]%ag ghélﬁl{"‘.ﬂ)dé’ﬁﬁ H}Aég.kquRg?g]a%?g :}ziﬁsléh RpYestt Hithin bdthAX OB frfe.
Re-computation of the CRC values for the AC-3 frames is necessary because
elimination of skip bytes, shifting compressed audio data and inserting data in the
AC-3 frame auxiliary data fields renders the original CRC values meaningless (i.e.,
the original CRCs are no longer representative of the data contained in the frames).
[0060] In general, the example data inserter 302 (Fig. 3) and data generator 304
(Fig. 3) may be implemented using primarily hardware, primarily software or any
desired combination of hardware and software. In the case of a primarily software-
based implementation, a computer system or other processor system that executes

machine readable instructions or programs may be used to implement the apparatus

and methods described herein. The machine readable instructions or programs may be
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contain an auxiliary data field, which may be used to
transmt information other than conpressed audi o data
w@o4osssemy be used to fine tune the nunber of PdI/US2003/028037
contained in a frame. However, in practice, the
auxiliary data fields within AC-3 frames typically

inglyde few, if any, bytes. [0057] not ed above, the
emppped ahsqfieire s@%@%@g@gfmeﬁmpﬁ% 2 6D-RPFhiariliney disk,
skip bytes within AC-3 franes and shifts audi o data
a hard ¢riiye, a digiabvgsatiladiss (YD) ouaupgmere el i mi nat ed skip
bytes. The result of the shifting is a packing of the
[00dfpr 55 eais abibok ditgiram bbwaexhnyie peredssof-bideéd systanmes0 that
occupy portions of the frames 23 WD 2004/ 038538

exEalds\ R (F38ARCt ot BHEPUS h Yn R REAIbIR IR tdMhSl8ment
which effectively tenporally shifts the audi o data.

i,S [
the AR i pibertor 302 (Y P ifeamgRE EERRARE: 404 (I 3).
fields. [0058] .An .auxiliary data field i rter. 504
ThieeSaple RSt b o R o hsberSsoy BRE Wi Fy be any
t audi ence neasurenent data generatqgr 404 into the
sulﬁagx(iﬁ PIIQRRRIERS Sughy s, FOrHx9makes & Prqeesses fram the intel@egtium®
frames. The inserted audi ence neasurenent data may be
farhidy prfimicroprasesders.c Theprdcedsone0? is commmuairatively woupledrtabl mm-

1 through 4 above, or in any other desired nmanner.

voRhtileemeabiyw@ldyandra vadtdilé memaky §06. M- ronev datile€ memory 604 may
nmeasur enent data provided by the data generator 304

be ifmpRmedted BigPRr bRAEHIE CedtricdllRrasabié ipkdginimdBie@edd S¢S
eof i)t he Ae\C-S fgrarrres by the aux?l ir%ISry at% frinel d © 9

' I . 9 uGH / r
migBg EEEREN, roal PRI e SROME ot RN e FERRARE R R oy
expanded .auxi |l Lary data fjeld of the AC-3 fr an .
be dpl5meBied Jkinggfop SXARPIe GAHE RIS atsgsyaRBP GRAMY, dynamic
error checking values for _each AG3 frane. In this
ranglogngsicess meppory PRAMhetck i Thy pregessor 82 és dscorouplyd tp g mass
configured to re-conpute the cyclical redundancy
stordgeadev{cE€RAY, whikhiemy befimplenreafedesmgs foriekdmple cadibk divSthat
frane.
stores digital information using a magnetic or optical media.
[0062] The processor 602 retrieves and executes machine readable instructions or
software programs that are stored on one or more of the memories 604 and 606 and/or
the mass storage device 608 to perform the functions of the data inserter 302 and/or
data generator 304 shown in Fig. 3.
[0063] The processor 602 is also in communication with an input/output (I/O) unit
610, that enables the system 600 to communicate with, for example, the user interface
308 (Fig. 3). The I/O unit 610 may include circuitry for performing network
communication functions (e.g., Ethernet communication functions), phone line

communication functions (e.g., modem functions), peripheral device communication

functions (e.g., universal serial bus communications, parallel port communications,
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Re- conput ati on of the CRC values for the AC 3 franes
IS necessary because elimnation of skip bytes,
W@ biofi383g8 conpressed audi o data and i nserti ng BEI/ESI003/028037
the AC-3 frane auxiliary data fields renders the
original CRC val ues neaningless (i.e., the original

CiRCs re no longer representative of the data
etcgAeaTE e HEROUH] (FREIUNIGRORE] opfoTgBARE ARut dpyiges such
exanpl e data inserter 302 (Fig. 3) and data generator
as,Fouexafrpley a rgyusgpkeybearilgi¢-andior ede osinaty Prpureevices such as,

hardware, primarily software or any desired
foroaxatmipteq tivideodispiay;, dpainter,aed software. I n the case of a
primarily software- based inplenmentation, a conputer

(06643t eI D7 96 TR MASGASTRR exXHibRMirheE inoXeel tRSrocessor
machi ne readabl e |nstruct|ons or prograns nmay be used

sy%&n%@@ lsﬁélsglg tn Fi3€ %QB fobfdRe ﬁﬁ%ﬁ(;ﬂstb?%e data

erein h|ne read T'e |n ructions or progr

/ 8 PCT/ 1US2003/ O
il i, iR FEe L San P AR Eo R At tfal@horg‘én%?m
CD- ROM aflo&lpy di.sk, a_hard drive, @g
streaam seoeivied figny the mewtiplexes 229 (Figndhiy demyl f]xefkilrgo itg cpnstigpent
bl ock di agram of an exanpl e processor-based system 600
bitsteams (blosl% 70es Isphttigalas the transport stream maydesepatatodh ido a
machi ne readable mediumto i nplenment the exanple data
phiralétg folf @tididQ2depfprggraid)bitatielngs, a bitstreaxacqitanihgPEIP information,
generator 304 (Fig. 3). The exanple processor-based

as SR 18 BHRP Bitdtiahid d6taminy ARESREY arfdlst préfth@nfFRYiathsh. any
sui tabl e m croprocessor such as, for exanple, a

Pr(?ér%eﬁcﬁ%%atﬁc; elch Q$ f{nnéx% (?e % an %}reﬁqﬂdt%e{:ﬁcmﬂ or an

roprocessors. rhe pro i S conmuni
ou Ied to non- Vvo atlle menor 04 and tlle
iR GEMOeReTHE A0 BNV RINE Gt OB GATIRS
|nplenented u5|n%(6for exanpl e, electrjcall erasable

copgtiseans hitgtrsams (elaek 30y Thﬁ@mcyed(ggs@m\m ormakian irthen used to
menory (ROM), etc. The volatile nenory 606 may be
generptic andiehedmermsureyent data lackpT(,), whiah iscsubsaydontl yeinseted in
menory (SRAM, dynamic random access nmenory (DRAM,
préfetermikied poftme 96 Qdta GieMs wsithid e aGaieplidsd Bitdtraai®Sock 706).
The program information may then be modified, if necessary, (block 708) and the
constituent bitstreams, some of which have been modified via insertion of audience
measurement data and/or modification of program information, are multiplexed to
form a single transport stream (block 710).
[0065] Fig. 8 is a more detailed flow diagram of an example manner in which the
data insertion block 706 of Fig. 7 may be implemented. In particular, the audio/video
bitstreams are parsed to extract certain data packets into which data will be inserted.
In one example, as described above, audio data packets compliant with the AC-3

standard are extracted. The audio data within the AC-3 data frames is time shifted to

eliminate skip bytes within the frames (block 802), thereby increasing the number of
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storage device 608, which may be inplenented using,
for exanple, a disk drive that stores digital

wo ofoenssass on usi ng a magnetic or optical nedi apCT/09523/028037
The processor 602 retrieves and executes nachine
readabl e instructions or software prograns that are
_stored on one or nore of the nenories 604 and 606

bitg gwgilable totke srxdliary datadigld withinae oo srorgohibe tatefiamss.
functions of the data inserter 302 and/or data

Awgleener ateasur8éntstaayas well s gtheBdat,0063theT heinperoeicadioy newly
602 is also in communication with an input/output

expdridell atixilibry datdfielll olbcle8@d)) The OREC Syt sheM 600fhe is then re-
communi cate with, for exanple, the user interface 308

coggh&d (Bbck £56). 1/O unit 610 may i ncl ude C|rCU|try for
perform ng network communication functions (e.g.

[0(%6ﬂ1m %at i o o 8%%&81”05 a}%&%:'n%fésr%%thgﬁ‘g chqge fystem 100

unc I ons

L devi ce. communi,cati.on functi.ons
shop \‘FEP% %rgeaFra@u‘ge%w&?ﬁﬁﬁve%&@Sﬁgtmasavﬁwétrowmg data
~ comuni cations, 25 WO 2004/ 038538 PCT/ US2003/ 028037
insgrted py the datipsertar 362 of Eigedn H00allys theodigitid beeadeashistation He2
or nore input devices such as, for exanple, a nouse,
(Figeypimaerth, avdienice areasubeman datarintontsdroadc st traneportcasan wsing,
as, for exanple, a video display, a printer, etc.

fol &@ﬁfb]le heOdata insérted abparitus hidBiin@fRo@$ désdriBePiERéR (PREINS00).
in which the processor systen1600 shown in Fig. 6 may

O&%rq‘xq&g '09 ﬁ&r? ?fé q 226 (']‘antl') (fg%tl‘%{' wtltlﬂqhéjf'aetfé?ence site

I nserter own | ﬁ

prwmreﬁ%?%ﬁf‘{? Araside gl 9%&%&%9%?” BT %@g‘ii 4fons
into its constltuent bi t st reanms (bl ock 700 In
wighip thedangpittediitstreamsshlack 992)- e%cmeffaypksemstb?) a&sat‘@arq the data

a plurality of audio/video programbitstreans, a
ingsited withimthe comaressadgruBiel titstredmos ecanploant withshandCr3, dle known
ot her bitstreans containing other data and/or program
lodaxibng iy bekthe aukiliagy dath ifiellde bfrehel O0-3sfktihesas defopibed above. The

exanpl e, transport streamidentifiers, major and
reference site processor 122 (Fig. 1) uses the extracted audience measurement data to
generate a program lineup (block 904). In particular, because the reference site 108
(Fig. 1) can use its multiple decoders 116, 118 and 120 to receive and process
multiple audio/video bitstreams simultaneously, the reference site processor 122 (Fig.
1) can simultaneously detect and identify, using the inserted audience measurement
data, a plurality of broadcast programs available for consumption. The reference site
122 (Fig. 1) may then transmit the generated program lineup information to the
collection site (block 906), which in this case is the central processing facility 124
(Fig. 1).
[0067] At the consumption site 110 (Fig. 1), the site unit 132 is configured to

extract the inserted audience measurement data from the signal 136 (block 908),

27



m nor channel nunbers, date and tine value, etc. are
then extracted fromthe constituent bitstreans (bl ock
wWQ OR)Y/038FBe extracted programinformation is theer/uS®a3/028037
to generate audi ence neasurenent data (bl ock 704),
whi ch is subsequently inserted in predeterm ned
portl ons or data fields within the audi o/ videog
which, dp preerample. dea SEBIE sigrplcontainpa pempicsicarbdigiatiay
then be nodified, if necessary, (block 708) and the
copphigtti withethe Af-Bstandands In tatreasef therisettechandicrive ereasurement
nodi fied via insertion of audi ence neasurenent data
daanid Aeatetodl tHel sbailiabndah fiplde gf the A QB3 atatmfrardés, andrtRe site unit
mul tiplexed to forma single transport stream (bl ock

133%Pig. 1)[1@%15&@&&&0 1§eﬂt§% e RERiateliah ellshhew ditagr am of

an exanpl e nanner ich the data i nsertion bl ock
L8 Pl T AE TP PR B P G Ryl

kets into dat b nserte In o
angf‘?aﬁﬁlﬁa SES l PaiElr e St 18, g Db oS eR Srmortipil®
nmpliant with the AC-3 standard are extracted. The
ln@ma@%@mkﬁm}u Fortepample, the giie unif | 3Rz, 19 mayrke configarsd to
to elimnate skip bytes within the franmes (bl ock
de80PRbhe idenétiedyf the persars omgprsone cumerithrcoosurdidg W audio/video
2004/ 038538 PCT/ US2003/ 028037 bits available to the
prégtimlvighy odefuduhit €28l W dnfficRet e Qite GBIk €3 D{FiE.NY tAaémits the
frames. Audi ence neasurenent data, as well as other

viél@ih bemYOr Hféﬁn%r{ @%efﬁeeﬂdieﬂcé Hl@aﬁl éﬁt d @é?ﬁj(?giiﬁ)hic

auxrliary atafl (block 804) or eac

1nérng1at1c51 %tms) to e co gctgoglrsgﬁ]?brigqésplgg %k csq % gac{cg \I%faglﬁty

Qﬁ a/)gt em 100 shovvn in Fig. 1 rmy gener ate view ng
124dhigyiBr and rati ngs information using data inserted
by the data inserter 302 of Fig. 3. Initially, the
[0808]i t diheisoBeatioasite ot eantrehprooessing Fagility 12 4i(Kiged t then compares
audi ence neasurenent data into its broadcast transport
the Vvieedry hehavigr infératation astpived fiohethd ab@suimpsien size 110 (Fig. 1) to
appar atus and net hods descri bed herein (bl ock 900).
the program lineup information received from the reference site 108 (Fig. 1) (block
914). By matching the viewing behavior information to portions of the program
lineup information, the collection site or central processing facility 124 (Fig. 1) may
determine the time and manner in which audio/video programs were consumed at the
consumption site 110 (Fig. 1) and/or other consumption sites (not shown) and by
whom those audio/video programs were consumed. The matching information
generated at block 914 may then be used by the central processing facility 124 (Fig. 1)
to generate ratings information (block 916).
[0069] In cases where the data generator 304 (Fig. 3) has provided non-audience

measurement data (e.g., interactive data) to the data inserter 302 (Fig. 3), the decoder

130 (Fig. 3) and/or site unit 132 (Fig. 3) may extract from the auxiliary data fields of
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One or nore of the decoders 116, 118 and 120 (Fig. 1)
together with the reference site processor 122 (Fig.

wd Yooensssact t he audi ence neasurenent data fronmP&nosaeo3/028037
| ocations wthin the transmtted bitstreans (bl ock
902). For exanple, in the case where the data
inserted within the conpressed audi o bitstreans

the 8l frames atidiproedse thatn@n-aydienck mesapuremetadata Nigoreagmple, the
the auxiliary data fields of the AC-3 frames as

sitel@sit i 3 b@ig.al) awsy. indlinde or Bf @upledao sivted sprvec @ms siiowld 2hat
(Fig. 1) uses the extracted audi ence neasurenent data

enhbles SENRHGH &F YRDS S/ Bthérigidicil @fK R0bne dabes, the non-
particul ar, because the reference site 108 (Fig. 1)

aufRAcdfGashiehdit hith H{a? b%u%ﬁ)?llq)gflgte%t%}ngﬁg ggﬁj tc)cl]xt?\%?/&?via one or

recelve and process reans
si mul t aneousl t he.r.ef erence .si.te processqor 122 (Fig.
mai el R P tical L G B 2B roR 4 e 0T 5 N hgrlena
inserted audi ence neasurenent data, a plurality of
celyplacphons Pepiong datas assistant asl/ e ¥ MWK sunpt i on.  The
reference site 122 (Fig. 1) may then transmt the
[0 er atlthough thyrexamplerdatainserfen 3ORisi dspicted inffég. 3 as being
collection site (block 906), which in this case is the
seiglit ihtkpgsed beseemthefragltipleket 22R4nd ¢Hel rgoduljtor 2M) Gitfer At
the consunption site 110 (Fig. 1), the site unit 132

cohBg & RitirsGtdyast dsed if¥dall 3¢ hcHi VR rbii§ ideRlca Ue sBNIGR to those
measur enent” data fromthe signal 136 (block 908), 27

deé@all)r%rg 8@4\%? ??%ﬁl 05%%@% g?a%agﬁ %P %the%a%ger ih Wi8fa data

contal nl hng conpresse

B A S o 5 Rl e

| ocated in the auxiljary data fields of the AC-3 data
auglio4videp content plepregtam pitfticarna As(depigtedin Figs 10othe datadrsgrteno
identify the auxiliary data fields and to extract
1006 fisocomerhumcativer@iiplechto Hed SEP genanatdt 2263 @ng 61 oreldf thes
al so coupled to a people neter and/or other devices
ent ks 203201 ®addEl ZSdrid&hélﬂi'ulti(péié&r £20. din tAis cbofigensmatie data
0

denographic information ck 910). For exanple, the
insthtef 10001 doed Rt refilifk a demiTBYIeRE (€8N tednRtif1Exer 400 of Fig. 4)
or a multiplexer (e.g. the multiplexer 410 of Fig. 4). Still other configurations are
possible. For example, the data inserter 1000 may be integrated with the PSIP
generator 226 and/or one of more of the encoders 208-212.
[0071] While the data insertion apparatus and methods described herein have been
described with reference to specific examples, the apparatus and methods may be
implemented in different manners to achieve identical or similar results. More
specifically, although example methods and apparatus may time shift compressed
audio data within AC-C compliant data frames to expand the number of bits available

for AC-3 frame auxiliary data fields, into which data may be inserted, other insertion

techniques may be used instead. For example, audience measurement data and/or
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detect the identities of the person or persons

currently consum ng an audi o/video programvia the
wouopussssit 128, In any event, the site unit AGRU$IDF028037

1) transmts the view ng behavior information (i.e.,

t he audi ence neasurenent data, denographic

information, etc.) to the collection site (block 912)
othar data mayrhe insaried an piyase dessTiplgrs sweh ps, gr example, thegATIE) |

[0068] The collection site or central processing
priivateidesdriptdr2the MPEG-2ihethdiaa dessriptor esd/ot the MPEGi2ngrivate

behavi or informati on received fromthe consunption
deSdriptor id Ordgrirg SydtkmtiaforinA€oP(FEIY @blek ()€ e ipi @amBbdpOMat is

received fromthe reference site 108 (Fig. f? (bl ock

préihin a?og%qmgmb&gmvm%&éﬁa).bgha%hmely' o4 Qfdﬂ?éﬁéﬁﬁ the

portions of the program’ |ineup I nfornation,

ouS LSS Byt GO SN0 5058 WG ARV nthaon

may and manner 1

di o/ vi de rograns were cqonsu at the cqnsunption
TaEVeﬁ é’gllirfb) "(‘gﬁ) Bata%fc OrdHéY pa ﬁ% Fisio aghigwe 1gepsical
shown) and by whom those audi o/ vi deo progranms were
or gigmtat iesylts. The mat ching information generated at bl ock
914 may then be used by the central processing
[0072¢i | iAlthohghl cdrtailgmethpds, tapparetue nad ertickt bfigmnufaétoretedve boen
(bl ock 916). [0069] In cases where the data generator

des@bed hibin, e sB6se FT@VEMLEoNAR- UGk BNHOL linRAME&TE TH the
data (e.g., interactive data) to the data inserter 302

cohffy; i parc EnRRC AR bodhriPts Ty AR, bl U bricles
fields, of ..28 2004/ 038538 PCIT/ US20Q3/ 028037, the

Ofﬂépgpafwmﬁyaﬁﬁp%%@lag Ssabe phe ARkErdses awa%mﬂw_y
data. For exanple, the site unit 132 (Fig. 1) may

or upder thredesiringofcguivaleatst o a web server (not shown) t hat
enabl es activation of URLs and/or other interactive
data. I n sone cases, the non- audi ence measurenent
data may be appropriately transcoded and conveyed vi a
one or nore wireless communication links to a
portabl e devices such as, for exanple, a
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cel lul ar phone, personal data assistant and/or a
conputer. [0070] Although the exanple data inserter
W@om4i03856epi cted in Fig. 3 as being serially PCT/US2003/028037
i nterposed between the nultiplexer 220 and the
nodul at or 222, other configurations nmay be used
instead to achieve results identical or simlar to
al ri bed above. Fig. 10 is a bl ock di agram of
anot her manner in which a data inserter 1000 may be
configured to insert audi ence neasurenment data in a
1. conpy exted of tnsditing\dathdo aconipedstedodatpbicyrean Eorhstisigam
As depicted in Fig. 10, the data inserter 1000 is

C O Mihid smﬁmg Frdt daQUR a FHstipRridifo iR Befeaedtah bidBeanPRe
or nore of encoders 208, 210 and 212 and the

indfllsk 'a%kz@%?% Sggogld ggﬁl&mﬁh&%ﬁrgéﬁgahbtg 'Bltstrr -dgha

I nserter not reqU|re a demult exer (e.g.

t( ge égsee?tuH{gt (gll{ae]ég € §€f8n orlt;1I 6 of &)e coglt%lff%s%edo (iaﬁaeﬁltstream to
confi ratlons are possible. For exanple, the data
formy g ed1Q90Prenssd data PrittsgMat ed with the PSIP
generator 226 and/or one of nore of the encoders
208-212. [0071] Wiile the data insertion apparatus and
2. ret Hotsthedse de inetasrl, Whorsihiema shifiéngcthe Besd dajatipcludes
reference to specific exanples, the apparatus and
movehdihe Sirstalatate octunyl aadaenloeatidnnfrain fwhichethird datarveasselibmnated.
achieve identical or simlar results. Mre
specifically, although exanple nethods and appar at us
3. may A midthodhik dbfifcd TR cRsn O] wheteth Be daiBda indivdeSCsiEp byte.
conpliant data franmes to expand the nunber of bits
avai lable for AC-3 frane auxiliary data fields, into

4. Wi Ao ANREARE ihRESH TS HirtHRE B&ﬁFpﬂlsnl%&tlécﬁH g data é)lackets

techni ques nmay be used i nstead or exanple ence

as%ﬁ%ﬁ@g@eﬁggtf gedd 4#}’ blgsg.r \#erzo%a% f§ g):t?"c&r?mgltstream
private gescriptors sEghNgsc};or fgggFle e;EFIATSS
5. Do elting SRR el WhiedL PE S0 PR Rg B pressed

System Information (PSI) tables (e.g., the program
augliggpformation. s

6. A method as defined in claim 1, wherein the first portion of the compressed
data bitstream is a data frame, the second data is compressed audio data and the

second portion of the compressed data bitstream is an auxiliary data field.

7. A method as defined in claim 6, wherein the compressed data bitstream is

compliant with an AC-3 format.

8. A method as defined in claim 1, wherein the second data includes at least one

of audience measurement data and interactive data.
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present in a programmap table (PMI) section).
Alternatively or additionally, the audience
wore@s0sssaent data and/ or ot her data may be i nSECT/@82005/028037
Event Information Tables (EITs), A-90 data packets
and/or null or padding packets to achieve identica
or simlar results. [0072] Al though certain nethods,
9. appd methodapdefarediin clagm dt Whateut the compresspdalatadutstream
descri bed herein, the scope of coverage of this patent
contsinsatplralhiiytbétdirédner et 0. To the contrary, this patent
covers all enbodi nents including apparatus, nethods
and articles of manufacture fairly falling within the
10s copemethold e defreadnifl elirg 19 iviiBre@ti the @lurhlitl @f BitdtheamBlincludes a
under the doctrine of equivalents. 30 WD 2004/ 038538
Pl UPR083/ ARB QRdaratabrbaing! @i Med is: 1. A method of
Insérting data in a conpressed data bitstream
conprising: time shifting first data in a first

t) f d ' . A
HECCA Bl o B TR CBRRN, tBP o thb AL AR by 6 EAGE
bi t st 1d | fi dd in th
chifiiy e tssouied Bif b SRaREaeon of LR e St Bl Rbgeam
nodi fi ed conpressed data bitstream 2. A nethod as

aftgempertpg the sseondidata ingpreyespid pertian ehthecpmgrassrd datq bitstream.

data includes noving the first data to occupy a data

| ocation fromwhich third data was elimnated. 3. A
12net Hothettwdde fiefiread in wlaghdil pwhereinttbe eirer chigekingivalde that a

i ncludes a skip byte. 4. A nethod as defined in claim
cydlicaf teduhéincy ohgekivalueg sel ecting data packets

associated with the conpressed data bitstreamfroma

mul ti-programbitstream 5. A nmethod as defined in

13¢| ai Amithoohas defifedtih @lagatia filReeK edrhpEdng Wo@dcﬁﬁ[ﬂ%’tﬁé sRfdified
audio information. 6. A nethod as defined in claima1,

comgge%id}tefﬁ]{%trg&ﬁ?t portion of the conpressed

14. A method as defined in claim 1, further comprising demultiplexing the

compressed data bitstream to identify a plurality of bitstreams.

15. A method as defined in claim 14, further comprising extracting program

information from at least one of the plurality of bitstreams

16. A method as defined in claim 15, further comprising generating audience

measurement data from the program information

17. A method as defined in claim 16, wherein the second data includes the

audience measurement data.
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data bitstreamis a data franme, the second data is
conpressed audi o data and the second portion of the

w@ovpnssssed data bitstreamis an auxiliary dateCct/isi003/028037
7. A nethod as defined in claim®6, wherein the
conpressed data bitstreamis conpliant with an AC 3
format. 8. A nethod as defined in claim1, wherein the

185 ecdnysteat forilpertingdatain a compressprbdata bitgiieaine femprising:
measur enent data and interactive data. 31 WO
2004/m088&5F8alCT/ US2003/ 028037 9. A net hod as defi ned
in claiml, wherein the conpressed data bitstream
contagrocessorRbuiplad id the Bichily e/hProgl@hmd et hod as
defined in claim9, wherein the pI urality of

bi t st reaRpgnd dzh lﬁ?&%a@ jn Bkt %Hﬁdﬁ Fth AU REMEFBRA bitstream
program bitstreans. . A method as defined in claim

to gricrefagé 5 06t o?é’?@c{gh%{;‘% g%f 81%'98%{1 &Qe @at& Bf’tscE{eaEnh hgeki ng

ue assocl a Re Secon I'on o
conpressed data stream af |ns the S cond
data in & §§E%’ﬁdfaﬁ’o‘fltt Soiaadeli I"HBO'&B EFS%FQt

bitstream 12. A nethod as defined in cI aim 11,
bitgesrme forfora raedified eqrepirisad detabitetréam.a  cycl i cal
redundancy check value. 13. A nethod as defined in
claim1, further conprising broadcasting the nodified
19c onposystena as deflried s claimml 8, vherein thet procksasr isl pfogreaaimédito time
claim1, further conprising demultiplexing the

shifohp fies e Wahavihg it firealatd o a 10&itionfisond wibl dhrthird Hita Bhs
bitstreans. 15. A nethod as defined in claiml14,

bebHElRBEteQONPr i Si ng extracting program information
fromat l[east one of the plurality of bitstreans 16. A

met hod as defined in claim15, further conprising

209€NA %H?% ﬁé‘&‘éﬂn%ﬁ FiE clafi 26 WIRIER the Al d dhaQRAALS aRKHRL"

i nfor

21. A system as defined in claim 18, wherein the processor is programmed to
select data packets associated with the compressed data bitstream from a multi-

program bitstream.

22. A system as defined in claim 21, wherein the data packets contain compressed

audio information.

23. A system as defined in claim 18, wherein the first portion of the compressed
data bitstream is a data frame, the second data is compressed audio data and the

second portion of the compressed data bitstream is an auxiliary data field.

24. A system as defined in claim 23, wherein the compressed data bitstream is

compliant with an AC-3 format.
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17. A nmethod as defined in claim 16, wherein the
second data includes the audience neasurenent data.

WS 20004/ 038538 PCT/ US2003/ 028037 18. A syRtEI$1003/028037
inserting data in a conpressed data bitstream
conprising: a nenory; and a processor coupled to the
menory and programmed to: tine shift first data in a

25¢ i r <Y Sysém podefred imelap A whesein thintesonsi daje insludes aigeast one
increase a size of a second portion of the conpressed

of dediendsimeasurearent datal andhsarsctivedatad data in t he second
portion of the conpressed data bitstreamto forma
nodi fi ed conpressed data bitstream 19. A system as

26def imedtenn acdefined 18 claivh @ 8 eiviteréih ehpeomgmsssed data bitstream
programmed to tine shift the first data by noving the

cohfalndta ph@bBrylfits@ed@Eat i on from which third data has
been elimnated. 20. A system as defined in claim 19,

wherein the third data includes a skip byte. 21. A
275Y ST QW sfsn dedded i Gllaﬁh QB,%H@ein\{’ﬁkﬁﬁlﬁfaﬁt onigfrgﬁgss ﬁlgfuﬁes a
se cket's ed wt

I's progranmed to ect data pa ssocl at

h . d d i.f st f [ti-
o SPIRAERESS SShgUTRAED, [ rom 2, 1 phooran

wherei n the data packets contain conpressed audio

i nformati on. . A syst s defined in claim18,
28pherbysiqThas %%o’%fi it ghéitn & ‘Wrerein hCRIRHTSEISE aroggpspred to re-

bitstreamis a data frame, the second data is
cogpiisraassed chesling whueasseniptedhwith shesspendmnrtiomef the t he

conpressed data bitstreamis an auxiliary data field.
coresfedsdatt intreamddiier inselting thel sacondaBita intthe edcond pertion of the

conpressed data bitstreamis conpliant wwth an AC 3

cofrpFd¥8dd data bitstream.

29. A system as defined in claim 28, wherein the error checking value is a cyclical

redundancy check value.

30. A system as defined in claim 18, wherein the processor is programmed to

demultiplex the compressed data bitstream to identify a plurality of bitstreams.

31. A system as defined in claim 30, wherein the processor is programmed to

extract program information from at least one of the plurality of bitstreams

32. A system as defined in claim 31, wherein the processor is programmed to

generate audience measurement data from the program information

33. A system as defined in claim 32, wherein the second data includes the

audience measurement data.
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33 WD 2004/ 038538 PCT/ US2003/ 028037 25. A system as

defined in claim18, wherein the second data includes
w@rookesssss one of audi ence neasurenent data anBCT/US2003/028037

interactive data. 26. A systemas defined in claim18,

wherein the conpressed data bitstream contains a

plurality bitstreans. 27. A systemas defined in claim

3426, Amerbing raerleblp Atk hyving irbelione sioged thereom i, avhen

plurality of audio/video programbitstreans. 28. A
exsgede omess achedchinedoi n cl ai m 18, wherein the processor

is progranmmed to re- conpute an error checking val ue

assaenedtefl fivdtidatating freqRAtbrEat dogipréked HRa bitQraAKASSRdease
data bitstreamafter inserting the second data in the

a s?fe‘iﬁ’%%e@&{ ‘i’tn?r%f th8 %om%&%ﬁ%%ﬁqgtsgé’éxﬁ Mgt stream 29,

A system a I ned larm 2 wherein the error
ChG(;kleptgse udeat a\t Ir%éé: l(hBOI‘th rﬁﬁl%ggl%ncé/sF c{] (Fa%% ll%%s%ream to

ocess d to denultiplex the conpressed
foﬁ"éﬁ@%‘ﬁ%"t‘i"é‘éﬁ? gé 3%???% plurality of bitstreans.
31. A systemas defined in claim30, wherein the
processor is progranmed to _extract gro gram
35i nf ok maehian rerafi@biﬁ aediuma a3 defined o clelie 3 haing instrugifons stored
bitstreans 32. A system as defined in claim 31,
thevbar that) wher epeontals sarse ihe machgreaomtiect shaft t}@eﬁrstrchtaeby moving
audi ence neasurenent data fromthe programinformation

theBrst Qats Yo i RI¥aen H6ii wigch thirddatd s $2en ¥hifingicd. t he
second data includes the audience neasurenent data.

34 WD 2004/ 038538 PCT/ US2003/ 028037 34. A nmachine

34. ﬁg?@m\?ﬁhﬂ@ fhiad 2818 AEdREn hOELHNeE i O98n 35 QNIRTeih MK ®RA data

includes a skip byte.

37. A machine readable medium as defined in claim 34 having instructions stored
thereon that, when executed, cause the machine to select data packets associated with

the compressed data bitstream from a multi-program bitstream.

38. A machine readable medium as defined in claim 37, wherein the data packets

contain compressed audio information.

39. A machine readable medium as defined in claim 34, wherein the first portion
of the compressed data bitstream is a data frame, the second data is compressed audio

data and the second portion of the compressed data bitstream is an auxiliary data field.

40. A machine readable medium as defined in claim 39, wherein the compressed

data bitstream is compliant with an AC-3 format.
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executed, cause a machine to: tine shift first data in
a first portion of a conpressed data bitstreamto

WO pre3sse8 a size of a second portion of the cPOPUSHSES037
data bitstream and insert second data in the second
portion of the conpressed data bitstreamto forma
nodi fi ed conpressed data bitstream 35. A nmachine

41 e adthB13ghing gradable snedam aedefingd dn glaip 34, whereinghe second data
instructions stored thereon that, when executed,

indudgseit tchst omgofi andienas méaseregient data el intarativd data. by
moving the first data to a location fromwhich third
data has been elimnated. 36. A machi ne readabl e

42redi Aimaalsine edadatdd medivah as defdfed inblaine B4, wikeeinhhe conimeszed
i ncludes a skip byte. 37. A machi ne readabl e nmedi um as

datleditsies icBntaindlaPlddlifyiisitearhddst r uct i ons st or ed
t hereon that, when executed, cause the nachine to
sel ect data packets associated with the conpressed

43dat 3 Blabiihe ?@aﬁ’rﬂgé ‘rir’re@gﬁnﬂ‘dé Héﬁéxg?%gélgﬂih Qh}xﬁﬁ%r&ﬁg}%e piralify of

machi ne r eadab I um as ined in claim ]

wherein dat a.packets , contain c ressed audio
oitipds i el BRI LRI SRR E BIREERYT s et | nec

in claim34, wherein the first portion of the

conpressed dat.a .bitstream,i .data frane, the second
o Ph OB R HAISIE M 6° dofied e AL PEBbs HITpOIaR Sipred

of the conpressed data bitstreamis an auxiliary data
thereen that, when exeqirdnravse thequrabine tarsetcmpets an efronehecking value

claim 39, wherein the conpressed data bitstreamis

assided with thel seboralnpoiiibiBof the nahpreSed M¥a208Hé03 8888 nserting the
PCT/ US2003/ 028037 41. A nmachi ne readabl e nedi um as

seésid daeinithe @c%&b&ﬁon%ﬁfe%ﬁp&é@ﬁéd&ﬁ%@hn@%a i ncl udes
at | east one of audi ence neasurenent data and

interactive data. 42. A nachi ne readabl e nedi um as

45def i Defichife tdaRATE Rbdih 8¢ &dfthell RECIGRTRE 85REEN the error

checking value is a cyclical redundancy check value.

46. A machine readable medium as defined in claim 34 having instructions stored
thereon that, when executed, cause the machine to demultiplex the compressed data

bitstream to identify a plurality of bitstreams.

47. A machine readable medium as defined in claim 46 having instructions stored
thereon that, when executed, cause the machine to extract program information from

at least one of the plurality of bitstreams

48. A machine readable medium as defined in claim 47 having instructions stored
thereon that, when executed, cause the machine to generate audience measurement

data from the program information
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data bitstreamcontains a plurality bitstreans. 43. A
machi ne readabl e nmedi um as defined in claim42,
wonbenesssss he plurality of bitstreans incl udesPer/us2003/028037
plurality of audio/video programbitstreans. 44. A
machi ne readabl e medi um as defined in claim34 having
instructions stored thereon that, when executed,
49¢ audemephingrigefatie medivnpacdaiived in daimed$, orherdin the segond data
val ue associated with the second portion of the
indudep tiesadindatgahirementalatm af t er i nserting the second
data in the second portion of the conpressed data
bitstream 45. A machine readabl e nmedium as defined in
50c| aiAnitd insedd@! @mpriidigg:er ror checking value is a
cyclical redundancy check value. 46. A machine
r eaqiafalRr 1Rdiceipradetd@hinB e pbdlofidatd pRcRés AU Nebmpressed data
instructions stored theréon that, when executed,
bﬁ%@#$f the machine to denultiplex the conpressed data
itstreamto identify a plurality of bitstreans. 47. A
machi ne readabl e [um as defined in claimA46 having
e e 1BAS 10 I EAp BT CRATO otgie UasdBgaoug o
cause the machine to extract programinformation from
whi¢h 2 Bt typseédafp it elimipatedadndt y of bitstreans 48. A
machi ne readabl e nmedi um as defined in claim47 having
i nstanucsertents isdedraestcondiypeondatdhatq a predatesmimediiaedtion of the
cause the machine to generate audi ence neasurenent

cod%fre%sédrdhfﬁ BifkEresith @4t afored3tOinilei 20 A resul\WP AR I a8 Bas
PCT/ US2003/ 028037 49. A machi ne readabl e nedi um as

coﬁlﬁfés&%gjaitz{‘ claim48, wherein the second data i ncludes
t he audi ence neasurenent data. 50. A data inserter,

conprising: a parser to select predeternined types of

51?lat % B&ts hl%gﬁerfars AWhfed 1%@511%%? ﬁlrﬂl%} &m&sﬁr?é L&, checking

value generator to re-compute an error checking value after the second type of data

has been inserted into the predetermined location of the compressed data bitstream.

52. A datainserter as defined in claim 51, wherein the error checking value is a

cyclical redundancy check value.

53. A datainserter as defined in claim 50, wherein the compressed data bitstream
includes compressed audio data and wherein the predetermined types of data packets

include audio information.

54. A datainserter as defined in claim 53, wherein the predetermined types of data

packets are compliant with an AC-3 format.
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atime shifter to tinme shift conpressed data to occupy
the locations from which a first type of data is

we@bdoniossased; and an inserter to insert a SeconECT/Ypmo®028037
data into a predeterm ned | ocation of the conpressed
data bitstreamthat increases in size as a result of
time shifting the conmpressed data. 51. A data

55i nsé¥ datp ingertefes idaBeed in cdimi 39, Bherefnuthe st tynsrs dats ingludes
error checking value generator to re-conpute an error

skiptbetdsiang wiheteire thefpratetdrménesld cantion oy e compdestal bitsaisatheen
inserted into the predeterm ned | ocation of the

indledR A 988ladatata st ream 52. A data inserter as
defined in claimb51, wherein the error checking val ue
is a cyclical redundancy check value. 53. A data

56 NS hgh ifkertdekideffed i HiR 90, MBercHBE Sbddnll Bfpe of data,
conpressed data bitstream includes conpressed audio

. r . eq f. . ta

inl 3 oF R g Lo Rl RN RE ! RO R
inserter as defined in claimb53, wherein the
predeterm.ned types. of data. packets are conpliant

SThi ¢ f e TGO Pl S8 a1 038530
PCT/ US2003/ 028037 55. A data inserter as defined in
cl aidfslplexpierein the first type of data includes
skip bytes and wherein the predeterm ned | ocation of
t he apenprdes sappldsl toshe maltiplexet; adés an auxiliary data
field. 56. A data inserter as defined in claim50,
wheragiath nbetes eauplét tohemaftiplades wheneh tahitainsdrensd one
of audi ence measurenment data and interactive data. 57.

coﬁﬁglr_g& I AmB SRAACRS tysd 8f dRDWitRRPEInRrfded bifstream generated
muf'ti pl exer; an encododer coupled to the multiplexer;
bngéj encoder and to insert a second type of data into a predetermined location within

the compressed bitstream that increases in size as a result of time shifting the first

type of data.

58. A digital broadcast station as defined in claim 57, wherein the encoder is

configured to compression encode audio/video programs.

59. A digital broadcast station as defined in claim 58, wherein the encoder is
configured to compression encode audio/video programs in accordance with a digital

television broadcast standard.

60. A digital broadcast station as defined in claim 57, wherein the first type of
data includes skip bytes and wherein the predetermined location within the

compressed bitstream includes an auxiliary data field.
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a data inserter coupled to the nultiplexer, wherein
the data inserter is configured to tine shift a first
wo ye/0sfs3glat a Wi thin a conpressed bitstream gerer/asmd3/ 028037
by the encoder and to insert a second type of data
into a predetermned |ocation within the conpressed
bitstreamthat increases in size as a result of time
61shi tA fligijal breadcpst station pp defyredda clgim 58, wherginghe data inserter is
broadcast station as defined in claim57, wherein the
configuredto riescomputef angarroe dh¢akingrmueegghiontheecumaptessed bitstream
audi o/ video progranms. 59. A digital broadcast station
foldswitlg inseftibni of tifd ReeAd§pe Bh@itLinto tHereReetigiedilscation.
configured to conpression encode audi o/ vi deo prograns
in accordance with a digital television broadcast

625t andafoftal i8adcAst@taioh @l d&XRAGE 8Rim Sy alvh&BindRe §RbhAMBSe of
in claim57, wherein the first type of data includes

datsdiﬁbﬁug’é/staﬁ ?ea?trb%ev(’!@ ?1{1(?15 etrggasﬁrreﬁl%ﬁ{ (?z{tzmrxﬂ? gtér?c‘f@% idglﬁ .
W I'n the conpresse bitstream i ncludes an aUX|I|ary
data field. 38 WD 2004/ 038538 PCT/ US2003/ 028037 61. A

di gi tal . broadcast  stati as .defin in claimb7
S3anar Mg EHoas shoBes RS if Sl o0, b St s e
an error checking value wthin the conpressed
gepgrator eeped todhe 64%71 Higerterde gencste siterpiveddtbnd type of
data into the predeterm ned |ocation. 62. A digital
broadcast station as defined in claimb57, wherein the
64s ec dhdigitplhwondicastgtatian jap defineddn ghaim &3 sfurtberecontprising aysee
nmeasurenent data and interactive data. 63. A digital
interface0apled 3¢ thicidata gederdesri ned in claim 57, further
conprising a data generator coupled to the data
inserter to generate interactive data. 64. A digital
65br 0adgReHodof gbhdRtimrafedd ilRembtior bainptifag: furt her
conprising a user 1interface coupled to the data

gengratto auiRncd MTBLRGHe? 1o $08 tahbREsedditsféin by eliminating

i nf or mati-on, conpri si ng:

a first type of data within the compressed data bitstream, time shifting a second type
of data to occupy locations within the compressed data bitstream from which the first
type of data is eliminated and inserting the audience measurement data in a
predetermined location within the compressed data bitstream that is expanded as a
result of time shifting of the second type of data to form a modified compressed data
bitstream; and

generating the ratings information based on the modified compressed data

bitstream.
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i nserting audi ence neasurenent data in a conpressed

bitstreamby elimnating a first type of data within
WO b@40885p8 essed data bitstream tinme shifting BCHESTING 028037

type of data to occupy |locations within the

conpressed data bitstreamfromwhich the first type

of data is elimnated and inserting the audience .
66neadumethodtas dafinediip clpim 08gwhetein gragrating theiraingri ipformation

the conpressed data bitstreamthat is expanded as a
baseglsul the afodifiedecosiprdstéddptbititivemseopnides ype of data to

forma nodified conpressed data bitstreanm and

geneggaivingthehadieadd Memsutanicdt dath ieifadiaisAd fst lbdion to

nodi fied conpressed data bitstream 39 WO 2004/ 038538

geh&rite Qﬁ/l%gg?ﬂ‘om@a@ionp‘ met hod as defined in claim
65, Wher ei ing t

el n generating the ratings information based

o Ct ?e\‘jeliv”rgg tl-{%ieﬁgiggge LRuRLof e entitrcllcgfgé{ a‘%%‘?e%%ﬁﬁ{)!éagi%ﬁ fo

I ence neasurene a extrac at a

first locatjon to generate programlineup
gep?{ﬁ*&ﬁﬁﬁ%ﬁ%{%ﬂ@%ﬁﬂ%‘?%a{@e audi ence neasurenent data

extracted at a second location to generate )

c onsampering thepregramingwp inderanagiompathesgniumption dgfosmation to

i neup information to the consunption information to
gegentertht mtinpeinf@tnatigs. i nf ormati on. 67. A nethod as

defined in claim65, wherein the conpressed data

bitstream includes at | east one audi o/ video program

67and AiRKIRIdAs ldBEnddi ih Slaith)a3e whtrefibtha comiplesddd Slatatitsfeam
bytes, the second type of data includes conpressed

in@HEHs % Ydall@Re %gg@g@ﬁog{fggm%d ReRAsh Bleiadpd OC@dtl plRiddss

an auxiliary _ 68. A nethod as defined in
sk%léglléégc % Fﬁ\:l\éh rt)(zf‘ll)enoft (ﬂ?a i%ghqgésecsosr’r?pC%es%g‘& g‘ud%/%%%(r) ¢8iTEhtnd the

predetermined location is an auxiliary data field.

68. A method as defined in claim 67, wherein the compressed data bitstream is

AC-3 compliant.

69. A method of transmitting interactive data, comprising:

inserting interactive data in a bitstream by eliminating a first type of data
within the bitstream, time shifting a second type of data to occupy locations within the
bitstream from which the first type of data is eliminated and inserting the audience
measurement data in a predetermined location within the bitstream that is expanded as
a result of the time shifting of the second type of data to form a modified bitstream;
and

transmitting the modified bitstream.
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69. A nethod of transmtting interactive data,

conprising: inserting interactive data in a bitstream
whyooalozssBsrati ng a first type of data wthin ther/us2003/028037

bitstream tinme shifting a second type of data to

occupy | ocations within the bitstreamfrom which the

first type of data is elimnpated and inserting the
70audifemethodras definasiin staira Pawherein the biteireammineludes a degst ane

within the bitstreamthat is expanded as a result of
audiotvidéonprogiant dridnghendin theefirsetypadf datp incbidesl skip bytes.fthe sacand

nodi fied bitstream and transmtting the nodified

typd dfdat£iabludeAEdn¥REQDAIR3 Gia3S chittdrt|dnd Qb3 edetétdinedBeatidn
met hod as defined in claim69, wherein the bitstream

st one audio/video program and wherein
is %rﬂéd#f?ﬁg data @

t type of data includes skip bytes, the second
type of data includes conpressed audi o/ vi deo cont ent
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the bltstreamls AC- 3 conpl i ant 41
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