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-~ USE W TH COVPRESSED AUDI O VI DEO DATA FI ELD OF THE
DI SCLOSURE [ 0001] The present disclosure relates
generally to the delivery ang_distribution of
conpressed digital audio/video content such as digital
broadcast systens and, nore specifically, to digital
data insertion apparatus and nethods for use with
conpressed audi o/ video data. BACKGROUND [ 0002]
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satellite-based digital television and andio broadcast systems, little, if any, land-based
infrastructure (e.g., ground stations, cable lines, etc.) is necded 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 broadeast 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, efc. 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



pl an and carry out program consunption activities.
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0004} In the cas-c of freely available digital audio/video content or programming,
users must have a television adapted to receive and process digital television signals
{e.g., & 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 commionly referred to as a “set-top
box,” that receives and processes multi-program data streams or transport streams and
outputs vidco 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



box," that receéives and processes mnulti-program data
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[0006]  With known analog television metering systems, viewing records or other
viewing information is typically collcctéd 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 10 the
site umt 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

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



site unit or that- receive outputs fromthe site unit.
For exanple, an analog systemnmay include a frequency
detector to detect the local oscillator frequency of a
television to identify the_ghannel to which the
television is currently tuned. Al so, for exanple, a
peopl e counter, may be located in the view ng space of
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of viewing records and transmts collected )
typically contains channel information such as a station or channel number and a time
(e.g., a date and time of day) at which the channel was vicwed.l Of course, viewing
records may contain other information such as the identities of viewers present at the
ﬁcwin g 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 honscholds and analyzes the viewing records to ascertain the viewing

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

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



viewi ng records, usually daily, to a collection site,
such as central office or data processing facility,
for further processing or analysis. The data
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with digital broadcast systems. For example, the frequency detector attachment
described above is not suitable for detecting digital video channel information
because digital television syétcms 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 oni a single channel (e.g., typically
channel 2 or 3). As a resuit, the Jocal oscillator frequency of the telcvision tuner is
not indicative of (i.¢., 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



box to retrieve audi o/ video data associated with a
particular program while the television tuner is
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(0012] By actively inserting data into audio/video bitstreams in this manner, digital
broadcasters enablc 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 1o use the exiracted information to form, for exampie,
viewing records. In turn, viewing records may be further analyzed at each of _thc
home sites and/or at one or more collection or central processing sites to generate
viewing behavior information, ratings data, etc.

[0013]  Typically, -ICI}OWH 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.c.,
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to reproduce a video i nage and/or an audio signal, but
fsinpression operations corrupt the inserted digital data, the home site and/or a central

data processing or collection facility may not be able to accurately identify
audio/video contént.

[0015]  Still another difficulty that resuits from inserting digital codes or audience
measuremmer: data into individual uncompressed avdio/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-channe] or minor channel number) of an uncompressed video and/or audio



so at the expense (i.e., the loss) of at |east sone
data or information. Thus, if conpression operations
corrupt the inserted digital data, the honme site
and/or a central data proce8sing or collection
facility may not be able to accurately identify

audi o/ vi deo content [00151 Still another difficulty
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[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 5 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
execuies sofiware or instructions stored on a machine readable medium to implement
the example data inserter shown in Fig. 3.

{0022]  Fig. 7is a flow diagram of an example manner in which the proccésor

system shown in Fig, 6 may be configured to perform the functions of the example

data inserter shown in Fig,. 3.



[0018] Fig. 3 is a block diagram of an exanple system
that nmay be used within the digital broadcast station
of Fig. 1 to insert audi ence neasurenent data in a
conpressed audi o/ vi deo content or program bitstream
[00191 Fig. 4 is a nore detail ed block diagramthat
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i npl ement  the exanple data inserter shown in Fig. 3.
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Fig. 3. [0025] Fig. 10 is a block diagram of another

manner in which a daEPAIERDESCRIBMONe configured to
i nsert audi ence neasurenent data in a conpressed
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jdentify broadcast digital audio/video content or programs and to generate viewing
behavior and ratings information based on the identified audio/video content. The
systemn 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 cxample, television programs, advertisemcents, audio (c.g., radio) programs, still
image information (e.g., web pages), efc. in Joown manners to the digital broadcast
station 102. The digital broadcast station 102 transmits one or more signals
containing digital audio/video content o a reference site 108 and at least onc
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



insertion apparatus and methods described in greater

detail below nay be used to identify broadcast

di gi tal audi o/video content or progranms and to

generate view ng behavior ahd-ratings information

based on the identified audio/video content. The

system 100 i ncludes a digital broadcast station 1{92

that receives di gifal . MdaeeRAed @ras tansiost SEATEAR f r om
datastmamseﬂfi%f‘%t“i%‘f“ d%{c?aafe content providers 104 and 106.

The digital . cgntent | Ao dareneksibA6ysteys.pr ovi de
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exanpl e, television prograns, adverdi saiRALse ardlstocess
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(e.g., web pages), etc. in known ner Q- 1R~ deast
niligithiaghtsordigist audy/ BlpopPries proviredy gy i ondenst

station 102 transmts one or nore signals rgdiontt_ﬁi@'ssng
sftlf fo3lusRudh ohndisieaecanteniderblicaipe pPRREHERIE PET

and at Teast one consunption site 1Jé0_ éig Jucality of

co i cati iy, katkferchi siantD8npgudcptigpiurail
des e&%%‘i %{nbrf)géehs Cory links 112 and 114 may i ncl ude

any canbi nation of har e 107 andl 1neltes Slemoillstesuch
cawten ot Sesant e gl SPPEL
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links, cable [Jinks, .etc. .,Th ' Sceaveyed fvim thche
dhﬁnnkisﬁeli]?%d5ﬁ@dffﬂd1ﬁavs%°omd;ﬁrﬁ’ﬂ%uﬁfﬁlﬁl-p p? ogram - 10- data
streans or bitstreans, which, are, of

T At e ey Sy AL SRSt e o

lgital television transm ssion systens,.[0Q27 :
L 6H86LRRAR Gidlee vIDB datgpathnts BHEY Vith g%gf#% E’Q‘ﬂ%@ ARCwhich
recei ve and process the digital signals or

igital .
aydl ']gg% HORMaa! toprrefetaedsityprotrssailg? 1 motﬂ%m@&&e
%t%g#r%d# 102 using the audi o/video content nile th

L dent ifical i § k3t cirRidheidsa ficke pogrdefymic e
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118 and 120 is currently tuncd.

[0028]  The reference site processor 122 may include apparatus and maethods for
extracting the data inserted by the di gital 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 codcs 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,



provi des audi o and/ or vi deo data packets associ at ed
wth a different program which is currently being
broadcast, to a reference site processor 122. In other
words, the decoder 116 may pfovi de data packets

associated with a first programwhile the decoders
118 and 120 provi de data packets associated with
respectiye secand and LI d: Btion NG ah§beiee destred
brajdeasty ‘ié‘g‘%in%iw 0&@8&#“33%@%{0 contr ol gnd/or has
information indicating to which chapnel ~Ghannel ,
infroatioachitiog ta he a@@@@&&oé’oﬁ%&mﬁi}@ﬂ gﬁéh clég&iﬂs L
currently tuned. 100281 The reference sit tg%ﬁcea%&);d
(0029 mEYhd coabugicappan 48 ceridhe TPRERBES: A SRISERLY AEtT ng
the data inserted by the digital broadcast station 102
Mt B feifedte oaslaRRts loaatitinod wiotiBeo deoer @& A(ROrigble CHREVGT
nore transport streans). In particular, the r_efergﬁ:e1h
' 122t RYieEnC eraf) iog tyeothtrxiterot dadee efiagipmine
c@%%%ﬁéﬁéé; gr g?her ELdata or information inserted by
the di.gital..bro : ' ah OFbigRRYRed lodhpifysag
Wwpﬁgnaglqge%??%%% gxﬁg)zcg?{g?&g‘g% gé-frarres usi ng the data
i nsertion apparatus and nethod i sck REr SioRevde
thedisrussien Pé%-tléicﬁlr"b‘sc‘&%g? S@én ﬁi@ons en#’ﬁﬁgéxt@ r act ed
codes and/or other digital .information to..a centraly,
rhurebgssicogromplion s naayAe, CDPﬁg‘FEﬁ? K IDFRRFS sg,xing%reog ?ﬁgh to
extracted codes and/or other digital information to
EanEHal &amplrcorsmnpior,site 110. br oadcast verification
i nformati on, program/lineup information, or any other
8861 €0 haktpoh@itc 1 80 icludes drooute vaildizd sudhgisofor example,
ont'ent broadcast by the station 102. [00291 The
consunpt, on iSit. QaGeWkd PR cohSimRicangtk @10 also includes a
%Y@F?%Plgg’quﬂ%héigré%t ed * home or residence, a business
| ocgtion, a nobil Y Rk t AR S ¢O MR WeEd ders
é@%ﬁ](ﬁﬁ-’ﬁﬁ%@pbp}%&g’ﬁsgﬁlﬁg tqj 1 Sgglg}st ant, etc.) or
any other site or device enaplin he . con i
V1080 apesomTanal, 1o BHE oD GPBL P LS RO S ey len the
of sinplifying the discussion, Fig.. | d

pg\%é/lsor %élco signals

sroagimt syst ébd ord thensprpeiibl28smd providss
134 to the output it 128 that are used to present the program currently 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 it 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 displ ayable video sigoal 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 anit 132, The audio/video content data may, for



plurality of consunption sites may be configured in
manners simlar or identical to that of the exanple
consunption site 110. 100301 The consunption site 110
i ncludes an output unit 12813uch as, for exanple, a
vi deo di splay, television, speaker, etc. The
consunption site 110 also includes a decoder (e.g., a
set-top box) 130, which . b Weliafo®h Jode Totddticho
@@ﬁ@kﬁé%@@géémﬁTT%9¥@ﬁ§gﬁgagﬁgﬁ%&inLFig? 1, tﬁe decoder
130 maybe serially interposed Naggast
arsi Rjilas Qorgorahien Pf%tabg‘f%{i‘f’e E?ﬁ“ﬁa&g @gﬁ?ﬁ’d B%r%gv% es audio
and/or video signals 134 to the _autput ,unjt .1 t
foaet thsaoiotideytatsrarkets RSOHRISEH MR dé%}f-%ﬁ Emaﬁwée II’ég}%E%ag%oﬁﬁc
consunption. For exanple, in the case where t@% <o nid
RliGRdea shntsitgnal is tdMpressed diditgh auslio dataaswpripted VR Audig/ddeo
tel evision transm ssion, the decoder 130 denpdul ates
cgﬁ%ﬁﬁ& G@jo\&' 8 8ecoattdl Biranditgnedand whittke being sesumad st the
with a desired channel and/or program The extracted

dat a ts are processed to formthe signal 134 that
oty it

esented (e.g., displayed) by the output unit
128. For exanpl e

( i h _
8551 | % aEHETElRs el MRGSERE RURELS, UiioMp o Y kiso
conposite video signal, a super-v

i.dep si gnal
griean acdsbueontREBCEINgah 2spior Sﬁi‘}“ﬂf*ﬁgel‘“ﬂ’m gyg&ﬁré&gms are
video signal applied to the appropriate input. .
Sanee for eassuafptibh &y cuseuw thersystengo l{a@@msuB%FﬂPtloﬂ Status oF
addi tion, the decoder 130 also provides signals 136
SRR Mo shdichaksocrtdiwitiihd epstan bR ninatating digpleydle
site"anit 132. The audi o/video content data may, for

-12- e _ igltal audio signals provided usin
phEraat BREP Forbifof) g p g

we nown Sony Corporation and Philips
Corporation Digital In I B the @bcodBY130
e G Facrm R e g S s bk quede3
associated with digital ,broadcasts.

e b & S e Benpreaienh Bt e B T Bfe uni

data associated with audi o/ vi deo

content to which .t
d8z oo thens-oouet thaertyecteddigitzh A2 (e c FRAEoh B%eﬁalf%ﬁg d‘ﬁggt“’
\T/.llleace::t::l processing unit 124. The central processing unit 124 may process the
extracted digital data to deternine what audio/video content {(c.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 sudio/video content. In this manner,
thie central processing unit 124 may generate viewing behavior information or
statistics, ratings information or any other desired information relating o 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



output unit 128. [00321 In addition to its signa
processing functions, the decoder 130 may al so
perform access control functions such as, for exanple,
determ ni ng what progranms aré’-available for
consunption by a user of the system 100 based on
subscription status or subscription information

assocjated with t \ 100, ~&esa aith Aeistins bivayabl e
copragrtem gl ’Siariff‘jggﬂr%%td.%gﬁa%?b?p[oossl The site unit
132 processes the signals. 136 ' RMBILAG 128, 130
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io/video content. In this manner,
the central . processing_ un . . egg@lg@{aglvd' Q1 N
SBEH@&'%%WP}HPgPﬂ% S%tc%?‘sa% gglﬁl;%%é{ogr ati ngs e

informati on or any, ot ger S@i red.i rgfor mation rel ating
evodipaly deneserhigtneaiord 05813’ PR &S Scont ent at the
consunption site 110 or at one or_nore other

(0038 Ui, Gnis sibiek (agme oban arsmshe KRS 200 by gy be
Wil e the output unit 128, the decoder 130 and the

Sdoh 8y Wl dioidd Brca€ust steincI0RchfFie, Fitg insertagdigeqsanepsarement data
bl ocﬁs, t%e functions performed by these bl ocks may be

CoBlned, Q uﬁﬂbﬁﬁﬂ&@&@&cﬂi SvRBY célfsitloe grogean bitstrefme. The
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ase where the -13- consunption site

glglg,sgqn]i ?15%%2%&%%%1% %yakaciﬁféx&:r&()z 8opgiEAmabacaF a/hich is

) a W reless cofmunication interface),

AL L9080 R O30 S
élu;agsnz%tsj Y& Yo he L Uncti ons. sms 208, 210 and 212 contains a single
audiofvideo 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 sousce such as, for cxample, a di gital 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 usiog known data
insertion devices such as vorbcal blanking inserters, wetermerking 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



performed by the output unit 128 and the decoder 130
maybe integrated within the portable device, which is
then periodically or continuously comunicatively
coupled to the site unit 132%0 download its
extracted data to the site unit 132. In that case, the
site unit 132 may be inplenented as a base unit in
whi ch, th ortapl e- i [ iRdicdrhd/cethipaseih the
C%%FPSSPH]SE%%ﬁ R a%fa"g%%“uﬁ@ﬁg“’l o%%%ﬂé?‘?. 2 is}ﬁa bl ock
di agr am_of

Sn exanpl e known system 200 that may be
AGseehdhyr NREGHGAEEP broadcast station 102 of Fig. 1 to

i nsert audi ence measurenment data into one, of nor
[00BTpnpTessepressed srdie/oisiso e%%&)ﬁts% ro&g}ugm heMbSers 214,
bitstreanms. The systemincludes a plurality of data
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configured to insert data into respective unconpressed

n%ﬁ@}ﬂ@;@f b€ OTRORMUBRMex@ALF) ms} ettilcBE corRirssad Hitstncpms
ach of the streans 208, 210 and 212 contains a single

.audj C?/ V080 LRy, WY &3 1B aRRiipldeidg byheie compliant
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di gi_tal content vi ger.s. 1 . m'ﬁaﬂagjs_ The
"ﬁﬂﬂf‘b‘rexWP@ht er%j&(g%n ?roéliglg}gg\hge?%gcog?c%gur cej such as,
for exanple, a_digital video.recorder, a Vi

alestenerc 20 geondReris B TFOERE ST DSt %ﬁ%ﬁ *fedi a
del i very devi cesa.maOO%) The data inserters 202, 204
@0duI26622Payhing hodilaserctht EanspsteRH BYRE KRV terhiligyes; B 2
insertion d such as vertical blanking inserters
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encoder’s 214, *216 and 218 are conpression encoders

3B SOTRL SRR A8 b L ik U6 o trmaion

dat a- has ‘been

R e L et e L

conpliant with the AC 3 and/or, MPEG.st andar.ds. ., ..
colrlrg:ﬁon of hierarchically interlinked ta {cs that contain %n%ormatmn relating to the

location of channels and programs, program scheduling (e.g., program lineup
information), information facilitating the construction of program guides, as well as
unique identificrs such as transport stream identifiers (TSIDs), each of which uniguely
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



[0037] The conpressed audi o/ vi deo content bitstreans
out put by the encoders 214, 216 and 218 are

mul ti plexed to forma single bitstreamor transport
streamby a multiplexer 2201°Fhe nul tipl exer 220 may
mul ti plex the conpressed bitstreans received fromthe
encoders 214, 216 and 218 using a nultiplexing schene
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Fig. 1. [0038] The system 200 may al so i ncludes a

bEEQ R N6t Yyl e helentalinmdri comprd@eiot poekss(egppyed by each of
generator 226, which uses well known techniques to

&%@@5&9@21&, 260hdEoY. OR 2@ditibi, BeaduchitealatayinicrteRrd0R ridedind
tables that contain information relating to the
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) neup ormation), information
facilitatin he cons ction of program gi
fRapted BY ﬂ{frﬁ%&% St 116 hre B rhé‘r‘%’%%@er%q=e’§,ﬁs%§%e“‘
identifiers (TSI Ds), each of which uniquely

AT, 954 are

of eprapo iy S stasion thp SHtreey sE-chaphe. 18198
provides the PSIP information to the nultiplexer 220,

o badiderddtduping desdatdipsdETh protessnAs dgesuitnthe igsgeed audience
transport stream In addition, the system 200 may

hOehviRnBdAabargrn et atelsuAdBon stk iy netyefqet teipdezrams or
interactive programinformation to the nultipl exer

LAt G hdd ;Bi[)%‘%éﬁlaﬁ Td IR BS MEuDERORNBE metadata

Information 1Tnto the transport stream For exanpl e,
e RSRRE B gL 35 Mg one st
g@ttaggé gqlsg'gi'étetg r\]xg‘bgtgg gﬁ%«% cgl?zg%idgxgo&)léps 0Pk s Eti:zgc'mt%a by
the PSIP dcvice (e.g., station or broadcaster metadata that is used for program
identification). Tn 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 bitsiream and, thus, may become overly
complex in cases where the broaduast station {c.g., the broadeast 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 measurcment data

in a compressed audio/video content or program bitstreant. Many of the functional



and/-or to provide other user interface functionality

at the consunption site. 100391 Wile the known system
200 of Fig, 1 enables audi ence neasurenent data to be
inserted into individual audi6fvideo program
bitstreans, the inserted data may be corrupted or

| ost during t he encodi ng or conpression process
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the PSI? device ((1 % station or broadcast e#'pmet ada tf‘z
qotvepresie] ansiédvifier dasn, R mforpRienigeneEaed B he HP generator 226
addi tion, a mapping between the two sets of net adat a
Audidr difee data @eperated by thetdast gemetateom@83.i nf or mati on coul d
ultimately be provided in terns the netadata

gener & g&chyediAgrddtr et \Welhv, thivtdatd infetet BEX opdrites ona
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tpe4bifts dag within data Tymes (o &P e SFeTese WEAHSI190) Ly st em
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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 ete.

[6041]  Becsuse the data inserter 302 operates in a compressed domain {(i.e., it
operates on bitstreams containing compressed data), the audicnce measurement data
that it inserts cannot be corrupted or Jost 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 show and described in
connection with Fig. 2. However, the system 300

i nterposes a data inserter -302 between the

mul ti pl exer 220 and the nodul ator 222, thereby
elimnating the need for the plurality of data
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and/ or other data generated by the data generator 228.
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B [ e
%rg%%%?geg ég&ga%ﬁa&lﬂﬁl%l 'érlxtftg?a AR SHAEESIE, thdata generator 304

O, operates on bitstréans

cont ai ni ng conpressed dat a) ., LL,he audi ence neasur enent
%Y&e”emggat?tuggﬁgﬁtsgngﬁﬁﬂ "#8%%orrupted or lost as a
result of conpression operations, as is the case with

known systems (e.gdime RS iown syst em 200 shown and
described in

Minor Channel/Major Channel: 20U/YY

Data: hitp//xxxx.xxx
[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 ekample, a
scrial intorface, an Ethernat 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 mnserter 302.



connection with Fig. 2). In addition, because the data
inserter 302 has access to the information generated
by the PSI P generator 226, the data inserter 302
al ways inserts -17- audi encefeasurenent data that is
consi stent with the programlineup information
contained with the PSIP tables provided by the PSIP

ra cxample
[%gc{gli " altl\gogv ﬁ}%%n'ﬁe } aga‘% 3 Iﬂ@r@rd@t'éﬂed 1513&( &1)( PR an P

a systens (i.e he net adat a
U T

contain the sane information. sut t he system
SO0PlOYA B ER G BRUAS TR UEAC 0D BT § B pp e
reliable than that provided by the known s stem 200 of
Wisrear? (e.pamt ATGCapinplian detistsamh@em thvauki (Fig. 3).
station 102 (Fig. 1) nakes frequent changes to its
THOGaMiplexeupo s¢Rbda] thdheltsyspam Bobdemayntalapioraliylodide

a data generator 304 that generates non- audi ence

lisiees m‘t‘“ﬁgﬁ biEsRHGE caRainfol cofp ARt BhesAcs WiR

form resource |ocators (URI

lﬁl:agb qag?%d;?%{): gl'o g:{’amg a%%@x}'ﬁﬁl éo%%%ﬂﬁngf’gmn%ﬁnon a bitstream

or any 0 I'ence
nmeasur enent dat a. exa t he data generator
%ﬁm%@a%@?‘é&e@bﬂgﬁ %gzgﬁoe?nfmt shovvn beI ow.

Ti me Code: XX M nor _Channel / Maj or Channe| :

DO4al  hatpmegemdnfernston ¢xgade] 4 C%S@@@@M%PIWS
maybe separate fromthe data inserter 302 as shown in
Bigut 13y the dembitiplexeat® dnd exdataprgemer iafooma8@rtberefrote In
communi catively coupled to the data inserter 302 via

BaGieAla MhCpbiah ihfoRtina@SPedidelr a8 ey efeREP réuspart stream
Seri al |nter ace, an Ethernet conpatible |ink, or any

e e ST i oo el sk o2

| ?%} t1)(:"£rorﬂ v\%:uch the multi-program bitstream was transmitted, major and mimor
chasnnel information for each of the bitstreams corresponding to an audio/video
program, datc 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 bitstteams contained within

14 3 Tons 4l A Al
th Uthlu—l.).lusnau_x u.u.S Hre e Lucm'v'c-d u:y' the demalsy 131\.\..4 499 &A% v ettlvie]

measurement data generator 404 may generate audience measurement data using the

example syntax set forth in Table 1 below.



- The data generator 304 may al so be coupled to a user
interface 306, which nmay include a keyboard, nonitor,
nouse, etc. that enable an operator to enter data to
be inserted via the data gengrator 304 and the data
inserter 302. -18- [0044] Now turning to Fig. 4, a
nore detail ed bl ock di agram depicts an exanple nanner
in which the data inserter 302 shown in Fig. 3 may be
i mpl emented. The exanple data inserter 302 includes a

I ti pl @xes—400-that m
b1 {5t 1 eary BEREIN 5 ATSC. commtr AR i bl P r garh f r orn
the mul tiphesigscedisgsyrepentDaielD 1no aon® oiolexer 400

separ at es| P4doadfitartindskogram hit st ream itnt o a—
pl urality| bénlndsxt st reans, including bit%streans
cont ai ni ngpgaegd essed dat a assoc| at edaable i ndi vi dual
audi o/ vi dec prograns, a bitstream containing PSlp
information, a bitstreamygentai ni ng data generated by
the data generator 228, etc. [0045] A program

[hp‘['ﬁtr %&gtaﬁﬁéggﬁ%ccﬁﬁéﬁgﬁ%ﬁ%i%Eg?tk%g%‘ﬁg%gélidcnﬁﬁer
PSR B

extract a transport stream _identifier, which uni qcuel y
wdicmesponmisenent tife abdoridie audiptig RBEHERCRIEIGY (€@ng company)
station 102 of Fig. 1) fromwhich the nmulti-program
it 15 ireafedias dhtaaSach triieat idomtjfers magbokmoyn inglduaneelio
information for each of the bitstreans correspondi ng

ERitdfe AedBatvicHan proted B datiati @d Ragotd Swtluddxlasds ovalue
each of the audi o/video program bitstreans, as well

89 A0 ARl 4eFhIcR %u@wc@nﬁ@smﬁl £ TR B QQ81d mhee
aucﬁ en% h

e neasurenent data generator 404 uses the
extracted program i nfor.matjon provi ram
P Aot g et oo e Rt B Ralik iR b0
measurenent data for each of the audi.q/video program
sorespeRbiRraront a@tﬁeﬁsaw%?wﬁ?fgom deFé:%? %S%awf’ °

bitstreamreceived by the demiltiplexer 400  The

audi ence PayloadStartindex | Payload Data Starts With
0 TransportID [bit 15-0]}
) Major channel [bit 15-0]
7 Minor channcl [bit 15-0]
3 Time [bit 31-16)
4 Time [bit 15-0]

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

lepgth of the data field Payload in set forth in Table 3 below.



nmeasur enent dat'a generator 404 nay generate audi ence

nmeasur enent data using the
-19- Data Field Len hin bits

in Table 1 bel ow.

exanpl e synt
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Audi enceMeasur enent Dat al D S-2Pa | oadStart| ndex 4
Lenl ndex 4 Pa |oad Variable TABLE 1 [0047] The data
field Audi enceMeasurenent Datal D contai ns a uni que

identifier

that may be used by decoders (e.g.,
decoders 116, 118,120, and 130) to identify

t he
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entity (e.g.,
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payl oad data
OW.

Payl oadSt art | ndex 4ayl

pad Datai®tarts W
Yy

Transport| D [ bit—-15-0]
M nor channel [bit 15-
[bit 15-0] TABLE 2

[0049]

th O

o] 3
TABLE 3

bit 15-0] 2

Time [bit 31-16] 4 Tine

Using the above example data field semantics set forth in Tables 1 throngh

3, if PayloadStartindex = 3 and Lenindex = 3, then the payload contains cight 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 mnserted data location or placeholder.

[0050]

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

Of course, Tables 1 through 4 sbove 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 proprictary 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



[0048) The data field Lenl ndex holds a val ue that
indicates the length of the data field Payload. One
exanpl e manner in which the data field Lenl ndex may
define the Ilength of the data field Payload in set
forth in Table 3 below. _Z0_ Lenlndex Payl oad Length
in Bytes 02 14 26 38 4 10 TABLE 3 [0049] Using
the. ab '@%M@' NS fibCst wed AiOktieh lafk well
P bﬁcé’g%}gﬁ rougﬁﬁc ,’?’F%%%jﬁg’}?@rtl ndex = 3 and

Lenl ndex =,3,..then the payl oad contains eight bytes in
KARED SPRiERt | @pﬁf’%ﬂnﬁcﬁtﬁ”é‘%abl e 4 below. Thus, the

Lenl ndex data field enables noduylation of tq len%g q
(G454 he A e ieetion gl aff BSTOALE PTG TP Fepgtgata provide

function of the nunber of bytes available in the X
tiynbentdaohce atcasirouattideia gorerpioné@hivl the idivadipl bigresasavhich
No. of Bytes Tinme [bit 31-16] 2 Time [bit 15-0] 2

chire&natd the Bhditidtial kodidlvidko pbgrams Shavited by[the deniBtipipx@ 400.
TABLE 4 [0050] O course, Tables 1 through 4 above are

T R P sonevate aual ence”
packets 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

URLs, 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 | 0xBB H

Data Length XX bytes
Data Type YY

Data ZZ

TABLE 4



ncasurcncnt data. Qther data types and formats may be
used to form audi ence neasurenent data for any
desired application. For exanple, the Transport ID may
be replaced by a proprletarﬁzrdentlfler that is used
by, for exanple, an audience neasurenent entity
(e.g., a conpany) to identify a channel with a

partl cul ar L .Wternatively,
t he Transpormarﬁ c\gﬂue replac W pglo_ 21- public

cont ent identlfler(ﬁuch ag, for granple, an AD-ID or

V-1SAN, which _are well known content identification
schemes. [00%11 A data inserti oﬁrcﬂrﬁst 406 inserts the
audi ence neasurepeni—dat-a+provi-g by—t-H€ audi ence

measur enent data generatonq 404 F’ﬁp}tﬁﬁ i ndilvi dual
bitstreans, WNTC TOrregpgide §0 the 1 ndivi dual

audi o/ vi deo prograns provided by the demultiplexer
e e
w5 4 d%&@%@ﬁ%&%&%ﬁ%@%ﬁa Biodter A ot Brrded

or nore data franes within those conpressed data

rhodift the pregranpisdoreiden msagiaicd RERONGAL BopRp thPTH igtresms. In
each of those audio/video bitstreans is inserted into
one dfesnixpendifz thehexpaticddtsipesad e insediormont 406risseots the
data areas. [00521 In addition to receiving audi ence

IRASHE SRMendat dath Br BTk, tHel IR0 HRAnforMBRI 4s8dtited vith the
406 may al so recei ve other data such as, for exanple,

e f%’%@ff%%ﬁ%ﬂ%‘é@c%?%%%ﬁié‘sséﬁ%ﬁ o Rbdple
s SheRee PR R L helgh RTE g PRl bR, 'cve
Exanpl e synt ax for such non- audj ence neasurene

information, af ey broreseesry 1 amdaly the infrmationthed’ SE é‘P‘{ﬂC’r P51 able
Val ue/ Lengt h

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
multiptexer 410 receives the individual bitstreams, including audio/deo 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 rleceive bitstreams containing modified PSIP information. Stili
other bitstreams may be received by the multiplexer 410 such as, for cxample, 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



Interactive Data ldentifier OxBB H Data Length XX
bytes Data Type YY Data ZZ TABLE4 22 Data Type
Val ue Data Type Description O URL 1 Scripts 2

Appl ets TABLE 5 [0053] Audi-@/vi deo bitstreans having
data inserted therein by the data insertion wunit 406
are provided to the programinformation nodifier 408,

B S I

some cas endi, ng, on._ wher. he. bi stre.a

bR RARET D10 M AISASE G 08 A st G LGt 408 418 may
nmeasur enent data or ot her data, the program

donteby ragiarinismedonmedifisf by tepsogrmintiaformanen medighi(Sh

the data has been inserted may have to be updated. For
[0835TpI &ig. 518 atnvec detsidedieckeditdrennpiepigtiagmi rfaorpi@tniamrer in

i ncludes PSIP and/or PSI table information, it nmay be

WRieE SRl thex i@t dfiv4doieay Y iddpi@hdned. the Bl Rscasl @fit 406
PSI table information to reflect changes to refl ect

R PR R RSt it St
AR R B PR e RE bGP b eroeh T
bi tstrearrs |nto whi ch . audi epce measurement dgltgiawhcmthc

4itdis srplsRated gathin the digiakhiosdead stasgn )2 phiiggh

digital broadcast station 102 is configured to transmit ATSC compliant digital

television signals, the parser 500 is configured 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]  Asis 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 2nd/or may be used to fine tune the number of bits contained
Towever, in practice, he auziliary data fields within AC-3 frames
typically include few, if any, bytes.

[0057]  As noted above, the time shifier 502 reduces the number of or eliminates
skip bytes within AC-3 frames and shifts audio data within the AC-3 framcs 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



insertion unit 406. The nultipl exer 410 al so receives
program i nformation, which may have been nodified via
the programinformation nodifier 408. For exanple, the
mul ti pl exer 410 may receive-bfitstreans containing

nodi fied PSIP information. Still other bitstreans nmay
be received by the nultiplexer 410 such as, for

N LS

| ur f bltstreans th rec es |
At s i RR R o eS8 B B aF éwﬂ@ﬁ? Ehhe
that may have substantlally the sane format (e.qg.,
@*@WW%@ﬁaﬁﬁﬂﬁllant with the sane protocol) as the
transport streamreceived by the 23  denultipl exer
0088] HoWwemedljary detarfigld insquteo GoAmstrist tht pahence mdasaaspdrdata
stream output by the rmultiplexer 410 contains data

gensRrddas thy sddiécd alasiraseittdaRelittator 406indnthe AWy expanded
contain programinformation nodified by the program

%%E}%EX”B%& gF dE"BF'glf ol £F.3408hes, THORRE& :grdle%c‘% mefsuthént data

Iagram eplctlng an exanpl e manner

whi ch.t he  dat ert 6 e

A A Ll b B pb Ve otnsion W @%%P"%%@de or
t hat ut or extracts, a particuylar type or types
&maé‘ﬁﬁr 3&%%3 BHEn¢y Pg@%@@@dﬂt&%dl&o’ﬁlh‘e“%?‘fdﬂ@ccsoz

In one exanple, where data insertion unit 406 is
mepiueamast defa prcvided byitee daty peneraton BdEiss 8) manbe nserteddn the

of Fig. 1 and where the digital broadcast station 102

sl Uatg dickl of thet AQ3STRahesHYThe modlpdry dot fidl Ginbater 504
tel evision signals, the parser 500 is configured to

fmﬁsgpct A®SRE %&ﬁ%c%@h&mﬁ@ﬁ@a%%%%e? B4R hhften WhdeRed in
he AC-3 standard. In that exanple, th e tlme shifter

f
BEhh D M e 4P o DG TR ERT el St
B St s B T R SM% s
audi @ bitstreans conpliant with the ACG-3_ standard
eypRRial Ry e aTeheddng Yaifacnierigo errondeuns fetestampute the

byt es, which are forned
cyclical redundancy check (CRC) values, which represent within each AC-3 frame.

Re-computation of the CRC values for the AC-3 frames is necessary because
elimination of skip bytes, shifting compressed zudic 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).

(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 nsed to implement the apparatus

and methods described herein. The machine readable instructions or programs may be



during the encoding process to maintain a fixed franme
size for each AC-3 franme and which typically do not
contain any useful information. In addition, AC-3 data
frames contain an auxiliaryZédata field, which may be
used to transmt information other than conpressed
audi o data and/or may be used to fine tune the nunber

e@bolibd  CAMA 064 oh R 18 ditIa MRS K Bs a CDIRPMGE &y disk,
the auxiliary data fields -wthin AC 3 franes

oS ERe Hgle G s LB B e nonber of or
AT 553 4 R ot S B L S

elimnated skip bytes. The result of the shifting is a
epemikisigirahretcs anstretimms stosediony ashinareadabdoaedivprie taplgment
of the frames to occupy portions of the franes -24-

th¢ anmlsdara peetPidod (Rig. Sking/doeasiamphidata ghérewt B0€(Fig. 3).
tenporally shifts the audio data. Another result of

T K aSBicldrb Rekok-Ha sy REHEB Endlitick la?;ydwgm%omvhmht@ay be any
aval l able for the auxiliary data fields. [0058] An

QLAY AR 104 0. WOSEERS]. S0b058kLS L Avehsace

measur enent geﬁer ate € audl ence

sur.enent data geperator 404 .into the ne e nded
ot o mar ST T e PR CPREC Rk Sompnse ol o ladP A
audi ence neasurenment data may be formatted as
waafde nsewrabived avasHasemoan oW t herwpvodatie mpmelyghP4may
above, or in any other desired manner. Alternatively
o7 ingpdiah¢ntaiesiigy forrsanpledéleciceallyeassable pergrardiatize read only
provi ded by the data generator 304 (Fig. 3) may be

heSeft @EPRONI) eadauily mkdbyy @M, fete| The vofatild@ebryDH06 may
frames by the auxiliary data field inserter 504.

%gﬁgg&nﬁtg&ﬁ%@ Cor S BIAC S NERARHSR FEALs ﬁ%@@%@ﬁ@é dypamic

er s been inserted in the new
Rl Lo Yac ey A
S A cd Bl Shich My o iy lemanted VoM, for Sxauipls, a disk drive that
stores digital information using a magnetic or optical media.
[0062] The processor 602 rctrievcé 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.

00631 The processor 602 ig 2lse in communication with an input/cutput {/C} unit
610, that enables the system 600 to communicate with, for example, the user interface
308 (Fig. 3). The /O unit 610 may include circuitry for performing network
communication functions (¢.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,



exanpl e, the error checking val ue generator 506 is
configured to re-conpute the cyclical redundancy
check (CRC) val ues, which represent within each AC 3
frame. Re-conputation of thé6ERC val ues for the AC-3
franmes is necessary because elimnation of skip

byt es, shifting conpressed audi o data and inserting

egcﬁ)t @ ehtmt y%séofortg‘%ﬁ%ckﬂe%% atacto@ ntdr@ n@ﬁ%&e@(&? bSch

val ues neani ngl ess (1

|naI CRCs ar resentatlv
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data inserter 3021 (E 3' and data c.,crator 304 (Fig.
1Y expErplh @ ieas Bsrlit e@TGST-RE-pri mari |y har dwar e,
primarily software or any desired conbination of
[easewarsgans asfv dapem dfnntchenplagernotr ia vrighmthe progessor
sof tware- based inpl enentation, a conputer system or
Sishal 600 BERBIOFigS Y tBbetdiat gieadtuiceorm nichibetons efteliam
instructions or prograns may be used to inplement the

£R8 g?ﬁt Shovd u}ﬂgtﬂt Olfiafe Sae nBRdp el ﬁitstr-EE!tﬁ o

e Instr ions or prograns rmay be -25- enbodled
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that executes software or instructions stored on a
macHitn ef Fudaefvidee progoioy brtdream s tetyseam cetenBg ATy e fernasion,
inserter 302 (Fig. 3) and/or the exanple data

gewell a4 ather3d%treFhgconBining dther éxtanpl/er pogesssfurmbtased
system 600 includes a processor 602, which may be any

Pridrah Lo RIARGEC A5 KR lex SHHID, tBHspdrostreadAARl Hiermajor and
processor fromthe InteI Pentlun(r) famly of

gﬁﬁ?ﬁ&lﬁf)éﬁ dE'Elc? eéO% }?en%SEgH&EH ﬁﬁxﬁx'tﬂf
couple 0 Tﬂgn- VO nDry gozn a vol at1
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programabl e read onl nenor read on

BERBL ANREAGE MEASEIeTY "%@WYYQ&WS sdseqnsytly inserted in
predetermined portions or data fields within the audio/video bitstreams (block 706).
The program information may then be modified, if necessary, (block 708) and the
constifucat bitstreams, some of which have been modified via insertion of audience
measurement data and/or medification of program information, are multiplexed to

form a single transport stream (block 710).

[0865]  Fig. 8 is a more detailed flow diagram of an cxaruplc manncr in which the

data insertion block 706 of Fig. 7 may be implemented. In particular, the audiofvideo
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 ime shifted to

climinate skip bytes within the frames (block 802), thereby increasing the number of



be i nmpl emented using, for exanple, static random
access nenory (SRAM, dynam c random access nenory
(DRAM, etc. The processor 602 is also coupled to a
mass storage device 608, whith may be inpl enent ed
using, for exanple, a disk drive that stores digital
i nformati on using a magnetic or optical nedia. [00621
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functions of the data inserter 302 and/or data .
eyarsied eerlizy datarfesin (Glecki04). Bhe GREIpr cas Afr-d diame ig Hien re-
602 is also in c anicat on an put'cuC* rut (L'O wunit
computedifelpckz 804). i n 610, that enables the system 600 to
communi cate with, for exanple, the user interface 308
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perform ng network communi cat| on functions (e.qg.,
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comruni cations, -26- etc.) to enagl the system 600 to
I

EEmh) HiSeY @WF%B@W%PG%%*@”M&E WAt Eanspert plrearg using,
for exanple, a nouse, keyboard, etc. and/or one or

fes exanenle.ihe dalerisertes appwhitasnd mﬁ@ﬂdmme@l hegein (bdeck 500).

di splay, a printer, etc. [00641 Fig. 7 is a flow

Oheagr anteaff thndeendarpll 86, Mk aet 1200(F 13 together with desefrrence site
system 600 shown in Fig. 6 may be configured to

?%eégamztz heigf W&Eﬁa@ﬂ%e efdithe nlahBembR SR Bdm RASwS IR ons

Iitially, the nulti-program bitstream or
%v@ﬂ:[ﬁ%ﬂ%r&nsnﬁ f%rr 518{?;6‘{%%' 505)0 “iliotr's%ﬁc e tﬁl%ﬁ?&%?é wWhtd the data
g{stpi% ﬁ%géogas:@g(g;%{) %thq nts %zrg}lsl go%ﬁlant mhtﬁ therges.’,p 8‘13 known
locations may be the auxiliary data fields of the AC-3 frames as described above. The
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 te recelve and process
multiple audio/video bitstreams simultaneously, the reference site processor 122 (Fig.
1) can simultaneously detect and 1dentify, using the inserted audience measurement
data, a phuelity of broadeast 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

cxtract the inserted andience measurement data fror the signal 136 (block 908),



plurality of audio/video program bitstreans, a
bitstream containing PSIP information, as well as

ot her bitstreans containing other data and/or program
i nformation. Program i nforméti-on such as, for
exanpl e, transport streamidentifiers, major and

m nor channel nunbers, date and tinme value, etc. are

\Jl%«?rg gg&%%%g%h S A8/PBA: si %&tﬁﬂﬁ&tco@ tsbdefatSdata

e extracted program’n Sration 1s then

use 0 n di,epc rreas renent ,da
cmﬂwmﬂﬂcgtﬁ A a@g@% i ol RRe BB e SR Pt B trement
(gortlons or data fields within the audio/vi dec?

farig qcatefan fhslegsitiaoiya feldnel the AGraAne ARBICHERS BE sHapit
then be nodified, if necessary, (block 708) and the
1G8riBty ﬁ)ﬁsmmfigwsi toadensify Somexibipryvdutachelfoand thesmact
nodi fied via insertion of audi ence neasurenent data
iafdhet orbetcfiogat Trenite hnipn 89 (Em 1) i dsseduptsd to apeople meter
mul tiplexed to forma single transport stream (bl ock

a?rxgi@{oﬂ{ep Q@@%eg ekt Gnatfde 12 she TRH ?3%31@' IP elpdreite A

n exanpl e manner i n which a |nsert|on ['ock

SRS T ST B LY B B
‘g%a{ta pagkets ég%o whi ch data will be |nserted one

copdicqabiop PHSEN FHRFINS SUTEY FAPIHAS pe putioNidds
conpl [ ant with the ACC3 standard are extracted. The
progiam dathe witptiivnitti B8 mey ayentatbe serenit 132 Eigrd) Snngmitsghe
to elimnate skip bytes wthin the franes (bl ock
Bi@R)ng Hcheviebinfirmatiendien thd hdienverinessuefmen? data, deintographic
avai lable to the auxiliary data field within one or

m?&%agf)n,téi‘@) i@%@cglfe@ﬁ@ﬁmte (ﬁkb@k DRI HPRS YEARE Eﬁoc@@h@ facility

as wel |l as other data, may then be inserted in th

rg%)gh?{ panded auxiliary data field (block 804). The
%r each AC-3 frane is then re- conputed (bl ock

Hitihe o' B9 caieatch nle Selnp s dafib haifs ’fﬁﬁﬁgg,ompms

gener ate view ng_behavior _and. ratings informatio
¥ Agvigaghavior information received from the consumption sife 110 (Fig. 1) to

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 thoge andio/video nrograme 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
measurernent 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



inserted by the data inserter 302 of Fig. 3.
Initially, the digital broadcast station 102 (Fig. 1)
i nserts audi ence nmeasurenment data into its broadcast
transport streamusing, forZ&xanple, the data
I nserter apparatus and net hods descri bed herein (bl ock
900). One or nore of the decoders 116, 118 and 120
Fi t.oget
e A0 S b DR M BT B Rl G MAGRRRE e
fromkno l,ocat i ons thin e transmt
St WS 1R (bTBY wcgdff%% upé's(;;tﬁa WD SR P St o
the data inserted within the conpressed audio
epiblestacieation o6 MRLisane/onp ther infrsachive datas Fesqepfosages, the non-
| ocations may be the auxiliary data fields of the AC 3
afidiamesna@surdmsotrd el ayp bowmropFaely trefsepdadcmdsbnesyed via one or
processor 122 (Fig. 1) uses the extracted audi ence

e SkeRIEMmdatidaticn 1186 REA FirBibR duvRgE afthlakerPxanipeak
904). In partlcular because the reference site 108

%@39{ Gﬁﬁedag%tagﬁ%ttdnmo?aq gﬁt%fs 116, 118 and

elrve an process nul ti audi o/ vi deo
i e I tan C It e -

i s@@%&%{*’%‘%ﬁp AR e R e P L
|dent|fy usi ng the inserted audi ence surenen

el iniePpgsed BTESn e BT GHEREAS L0 RO AR LABTECT or
consunptlon The reference site 122 (Fig. 1) may then
donfigemtionstrvy lpaused sstedd pr whieaerdsiteidentioal or similpote these
the <collection site (block 906), which in this case
deScritRg «Bewd. 1Tag. 10196 RSk digfoachf dnbdhed 2dnndrih @hich)a data
100671 At the consunption site 110 (Fig. 1), the site
MBrfer 186 by SORIHAIMFR%0 tfer %1&1&%%5&5\%&&1@&@?&% a compmssed

audi ence neasure nt data frori the signal 136 | ock
a I
S kSR 3 P S

3 standard n th he I nse ted audi enc
Do da e requlei o ﬂlﬂ?&ﬂg BRSO AG: PREQIyMEIS O] the
fields of the AC-3 data franes and the site unit 132
erpgers 298,230 aath 1 Handhe maltindexsr 229 Jonkis somdiguraiop, Sgdata
fields and to extract
inserter 1000 does not require a demultiplexer (e.g., the demultiplexer 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 imay be integrated with the PSIP
generator 226 and/or one of more of the encoders 2(.8-212.
[6071] While the data insertion apparatus and methods described herein have been
described with reference to specific examples, the apparatus sod methods may be
implemented m different manness to achieve identical or similar results. Mote
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, andience measurement data and/or



information therefrom The site unit 132 (Fig. 1) is
al so coupled to a people neter and/or other devices
that enable the site unit 132 (Fig. 1) to generate
denographic information (bté&tk 910). For exanple, the
site unit 132 (Fig. 1) maybe configured to detect the
identities of the person or persons currently

SRR W2 e Y dR00, 0BT NLE FS YL L At
I R ST T S

etc,) to_the collectiogn site (block 912) (i.e., the .
desFien In Bro e Sy HgTy a i matiqn (PERltabies (2. 1thy progeo g1op e is
collection site or central processing facility 124
KrEseyt inld) program oanphied EMT) sectipnpwh Hemivisedy prordditionally, the

i nformati on received fromthe consunption site 110
ffdigice headuPemdnd datp kadoanthbd deipay BE Dscradd iaEvesdatoredtion
fromthe reference site 108 (Fig. 1) (block 914). By
TR GE0 D) | A0\IaR\Wa0RetD SN (1 dr PhAIABHARBLs b O adRENe! 188 ical
of the program Iineup information, the collection

I Le. tral processing facility 124 (Fig. 1) may
%g#§9%¥ﬁgﬁghe time and manner in which audi o/ vi deo

a were consuned at the consunptiqn site 110
a8l TR ICeR Grrtss et odse DR RO STERS O?Hﬁapvféﬁiaw#;ave been
and by whom those audi o/ video prop nms were consuned.
Fereribdsh horein, thasopeaf rorrage 96 g paderads wit dislited taeretgy To the
then be used by the central processing facility 124
¢dhitgry, is patentgenas all embadinrgs inddddngrappaoatuy, detialds Addbrticles
[0069] In cases where the data generator 304 (Fig. 3)
bemaifevindes 1) gxH Ay di@RCBe sdtpashie H?ﬁénd@@bﬁiﬁgﬁeiﬂ}er literally
interactive data) to the data inserter 302 (Fig. 3),

. i ) and/or site unit 132 (Fig.
%?&n%&g%%’é‘%g??%‘ﬁﬁﬁlﬁauxi liary data fields of -29-
the AC-3 franes and process that non-audi ence
nmeasur enent data. For exanple, the site unit 132
(Fig. 1.) may include cr be coupled to a web server
(not shown) that



enabl es activation of URLs and/or other interactive
data. In sone cases, the non- audi ence nmeasurenent
data nay be appropriately transcoded and conveyed via
one or nore wreless communiéation links to a
portabl e devices such as, for exanple, a «cellular
phone, personal data assistant and/or a conputer.

0070] .Al though the exanple data inserter 302 is
Eb@éﬁéh%gﬁéﬁiFig. 3 as being serially interposed

between the nmultipl exer 220 and the nodul ator 222,
other configurations may be used instead to achieve
Ir esulAtipethdéd nfg inserting datg imnd Pempreied Hetg ditsterags epmppdsing:
above. Fig. 10 is a block diagram of another manner in
whi ching stidtiag firsndetn tred kO POtivayf the compfdsgudrdath Hitream to
i nsert audi ence neasurenent data in a conpressed

{AHEHsOh A @0 2 GQRLE Pbrtidh oP IRALANREdSIALHMreAs; A-PI Ct ed
in Fig. 10, the data inserter 1000 is comuni catively

coupl: P e ol
encodr sty B inaR A Yprabor B ordhreltel 853 pidim o
his c i,guration .the data inserter 1000 does not

¢Eﬁ6?¥§%%ﬁdéﬁﬁ¥?¥%1%§£?3%8¢a:, the demul tipl exer 400

of Fig. 4) or a multiplexer (e.g. the nultiplexer 410

of F

ig. 4).. Still aother configuratiaqns. are ossi bl e.
For e‘gm&oetas@ﬁ%n% 5lai‘q%§e}”sl%‘ mﬁb@%ﬁ%@@ @E{ %@% gegyges
with the PSIP generator 226 and/or one of nore of the
eodog SredirgERtpo DecyryGibta bdtioa frive whadhdhird dp wap pliminated.
appar at us and net hods descri bed herei n have been
described with reference to specific exanples, t e
ApparAtmethoing defibdibid slatay?, béereimtpl @iwndatcincinde 4 Sy byte.
manners to achieve identical or simlar results. Mre
specifically, although exanple nmethods and appar at us
may tARRetisdd dstdefoemnessad , figthdt @oﬂﬁﬂisangl\ield&'tiﬁ% &Ga Gackets
conpliant data franmes to expand the nunber of bits

- y ) Ll 2 f] Tt o
R e s A A P Y B n PRl
techni ques may be used instead. For exanple, audience

Feasul eiENa dalanany/ c?e[im'ﬁg’ Qherein the data packets contain compressed

audio information.

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 methoed as defined in clasm 6, whertein the compressed data bitstream 1s

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.



other data may be inserted in private descriptors such
as, for exanple, the ATSC private descriptor, the
MPEG- 2 netadata descriptor and/or the MPEG 2 private
descriptor in Program System’Enformation (PSI) tables
(e.g., the programloop that is present in a program
map table (PMI) section). Alternatively or

dditjonal lly, the ..audi.ence neasurenent dat nd/ or
Gt her ™ Giodf B LRGSR, Lh R ot ay S
Tabl es (ElITs),. A-90 data packets and/or null or
RIS AP PRHRENSIEY DS chi eve i dentical or sinilar
results. [00721 Al though certai n nethods, apparatus
and articles of manufacture have been described
Her ei f mathnsl asclspeedin daindt, agercht thephwalgsoé bitstieemp pictades a
limted thereto. To the contrary, this patent covers
plukalienbitcabidivevit s progtandbingreappar at us, et hods and
articles of manufacture fairly falling within the
scope of the appended clains either literally or
under Attha@hstost delined Bf clasi ,\fgﬁlt}%‘i‘t:&ppﬁﬁ.%g re¥dtpotiSig an error
claimed is: 1. A nmethod of inserting data in a

PR 3554 R0 BT GREL S o RO 4
R RSB 8RB BT PREHE Bl Bl

data in the second portion of the conpressed data

Ltstreamt m a nodi fj ed conpressed dat a )

31!2'( ot Adgfpodas éf%ﬁke@ H’bﬂa‘gé{]dé"f TR A7ET SR VARt n
tine shifting the first data includes noving the
cyelsel igdundaney dheelupalua data | ocati on from which third
data was elimnated. 3. A nethod as defined in claim

2, wherein the third data includes a skip byte. 4. A
8t hod rasthdéhi defohed m dhian i firthdrwotbesing brqadissiingthe modified
sel ecting data packets associated with the conpressed

dampodel Watab@amedi.om a mul ti - program bitstream

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

compressed data bitstream to identify a plurality of bitstreams.

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

mformation from at least one of the plurality of bitstreams

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

measurement data irom the program information

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

audience measurement data.



5. A nethod as defined in claim4, wherein the data
packets contain conpressed audio information. 6. A
nmet hod as defined in claiml1l, wherein the first
portion of the conpressed dat& bitstreamis a data
frame, the second data is conpressed audi o data and
the second portion of the conpressed data bitstream

i,s an auxil jar at i.eld. 7. A ad . as defined in
I8 o BT SRS Y B eEP R e
conpliant with an AC-3 format. 8. A nethod as defined
i n cladnemary; Wier ei n the second data includes at | east
one of audi ence neasurenent data and interactive

dat a.a pré@ss@ couplaktohbemesiode fidwdgiemmpdddom 1, wherein
the conpressed data bitstream contains a plurality

bi t st r eanBimeldhift Ardrehiaed a @gstdofrion @ tentotdpddsiaddata bitstream
wherein the plurality of bitstreans includes a

L t e of . . | . A
B iR of ARG bR o FR R R PR o
re-conputi.ng _an_er.r . Ghecki ng val ue.associ at e i th
e sepondrish B G i EEhaFatfbtSe e S0BhRLET ol
after inserting the second data.in the second portion
Rfsiedm t%@%k%@@%@@ﬁ%pﬂ&ﬁ%@éﬂﬁ@ te2fp - A met hod as
defined in claim11l, wherein the error checking val ue
is a cyclical redundancy check val ue. 13. A nmethod as
tof i nda@ystemes defined in tlaim i 8r wharip thespraeeshordapoasmimeg to time
the nodified conposed data bitstream 14. A nmethod as
sheft ithrefirsi dutchaimovihg thafitshéata monforidtindopmoleimdhtthipd éaxta hap
the conpressed data bitstreamto identify a plurality
pdenliisddtgnns. 15. A nethod as defined in claim14,
further conprising extracting program

20. A system as defined in claim 19, wherein the third data includes a skip byte.

21, A system as defined in claim 18, whercin the processor is programmed to
select data packets associated with the compressed data bitstrcam 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 1s 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

comphant with an AC-3 format.



information fromat |east one of the plurality of
bitstreans 16. A nethod as defined in claim1l5,

further conprising generating audi ence neasurenment
data fromthe programinformétion 17. A nethod as
defined in claim16, wherein the second data includes
the audi ence neasurenent data. -33- 18. A systemfor

inserting data_in a conpressed. data bifstrea

2o SPGB ETREHG AT A RS GEe SogRd RERHLHeE B lpbone
menory and progranmed to: time shift first data in a
of audiencp orepapmert dehiand onpriedyatitaat a bitstream to

i ncrease a size of a second portion of the conpressed
data bitstream and insert second data in the second
2po0r t ifosystei ashiefioehirdesels, ddcsin i cenpressed dotafbatsieam
nodi fi ed conpressed data bitstream 19. A system as
cOghing @glirlig/bakmeat®. wherein the processor is
programmed to tinme shift the first data by noving the
first data to a location fromwhich third data has

sheen £hjsina @ined th cl@inSYS R @S HEhrARY of BitsteainB ik ides a
wherein the third data includes a Skip byte. 21. A

SYaf -def | ' =Y 8, wherein the proceésor
HY p&?&%@%ﬁ@fx e{agﬁoéei gjétt§1Er at'a packets associated with
the conpressed data bitstreamfroma nulti- program

itstream 22 st.em efi.ned in claim21
r o S Eas i DB T P B bR P Sgmpd to e
information, 23, A systemas defined in claim]18,
GRIFPLES 37 €708 chegkane adRaasentiaed itk hesrsnnd peetn of i
bitstreamis a data frame, the second data is
wompesssdéada hitdieamdiditeninaerting the second data in the second portion of the

compressed data bitstream.

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

redundancy check value.

30. A system as defined in claim 18, whercin 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 mcludes the

andience measurement data.



second portion of the conpressed data bitstreamis an
auxiliary data field. 24. A systemas defined in claim
23, wherein the conpressed data bitstreamis
conpliant with an AC-3 formaf2--34- 25. A system as
defined in claim18, wherein the second data includes
at | east one of audience neasurenent data and

18

i.nteractive da W'F{gogkhagt Ml

26.. A.system as.def|ne
Siner & T SRS R TR B N e P,
plurality bitstreans. 27. A systemas defined in claim
cﬁ%‘}“‘%ﬂé@éﬁ? ATERENBIIr al i ty of bitstreans includes a
plurality of audio/video programbitstreans. 28. A
syst amcshiftiGrst ddtd in a ficst apriion 81 a whrepresssd dhie bpstsrsasHgpcrease
is progranmed to re- conpute an error checking val ue
aasmodfiaatecdwottont dfehs enoprdsspdddta bisstehmt kel conpr essed
data bitstreamafter inserting the second data in the

secongscAQEtdndatf inthesecsMPITESSEUh &l @dApreises AR BMtredth to
A system as defined in claim28, wherein the error

@gﬁ%ﬁ({s@%ﬁa’ﬁﬁg&ge&?&ngd&% redundancy check val ue.

ined in claim 18, wherein the
processor is programmed to denultiplex the conpressed

ta pitstream,t.q identify. ural.ity of . bi.tstreans.

£ * RoyRhaf R eriaoie rodB e 1B bS8 sored
tgr ocessor is programmed to extract program ]

FieaR HabiMasn cresod cousg e reprling fo fime shifitha first gatgpy moving
bitstreans 32. A systemas defined in claim31,
vk dwrsd idatatit e lpateesmrwiish rirdglatirhae bednoelimjested. at e
audi ence neasurenent data fromthe program information
33. A systemas defined in claim32, wherein the
Hecond mitethime radhbld escdidie as deftheé hcdairedS wierstm thedbirddata

includes a skip byte.

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

the compressed data bitstream from a multi-program bitstream,

38. A machine rcadable 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 audic

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.



-35- 34. A machi ne readabl e medi um havi ng i nstructions
stored thereon that, when executed, cause a nachine
to: tinme shift first data in a first portion of a
conpressed data bitstreamto’fncrease a size of a
second portion of the conpressed data bitstream and
insert second data in the second portion of the

conpressed dat itstreamt f.orma nodjfi.e

4 onpreBaginest b e P B I aed  cIYE B B egond data
medi um as defined in claim34 having instructions
indlekeedt leatione ohaudience mghicresd dafe aad teagvedp. machi ne
to time shift the first data by noving the first data
to a location fromwhich third data has been

48l i mmmizeldne 38dable medininne detncbinl cdeimeid, wheres thetimpdssed
in claim35, wherein the third data includes a skip

Aoy 18estrBn cAntBmS RiphRalltp8dakhasiedi um as defined in
claim 34 having instructions stored thereon that,
when executed, cause the nmachine to sel ect data

@?Ckemm 80 CdaBiifll Mt ad dEnELIRY SRSET wialef ﬁa&};%ﬂg?@r
r A e

oma nultr-programbitstream 38. machi ne reada

PR AR A PRR BB B Bkl on. “s0.

machi ne readabl e nedi um as defined in clai m34,

erein the first, portion f the . co essed dat
B0 A efine cigaabye Boehis s dofined oG ATPAEe e o eRons stored
conpressed audio data and the second portion of the
Berepr dwsadhensrecuind, stuse hqmashing @ s PRI et cheing value
40. A nmachi ne readabl e nedi um as defined in claim 39,
wiedigidwithehecenpdgsteh oftht eonmpresed dambitsreaomngiler anstrting the
wth an AG-3 format. -36- 41. A machi ne readabl e

fRehd M2 e Eddagd pbiios baihdcthprishdr Ridbitshgansecond dat a
45. A machine readable meditun as defined in claim 44, wherein 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 demuitiplex the compressed data

bitstream to identify a plurality of bitstreams.

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

at 1east 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



i ncludes at | east one of audi ence neasurenent data and
interactive data. 42. A nachi ne readabl e nmedi um as
defined in claim34, wherein the conpressed data
bitstream contains a plural+fy-bitstreans. 43. A
machi ne readabl e nmedi um as defined in claim42,
wherein the plurality of bitstreans includes a
lurality of aydio/video programbitstreans. 44. A
fﬁ@achﬁq@aﬂé%fa%ﬁ%lm R 23 e e TR B PARRindhe I CAR 1o e
instructions stored thereon that, when executed,
inelndes thhaudigmen msasuranend delonput e an error checki ng
val ue associated with the second portion of the
conpressed data bitstreamafter inserting the second
dat a A dath frseges omdprpang:i on of t he conpressed data
bitstream 45. A machi ne readabl e nedium as defined in

cl ai na gser W&k PretifersibEDfpescdiaiate pagkpalig o @ripressed data
cyclical redundancy check value. 46. A machine

Hikadakl e medium as defined in claim34 having
Instructions stored thereon that, when executed,

cause_tLhe chine tg. | ti he conpr

by 07 SR Dot aed Py E rtiedh Bt PenpTRRREsnG5hR
chi ne read e medi um as defined in claim46 having

gﬁ§g@&3ﬂﬁﬂﬁgggggﬁéGhmpﬁgﬁéﬁﬁithat, when execut ed,

cause the machine to extract programinformation from

at | easinsaive tofsern@sqshod tipe pidadd mite ¢ sradetgrmingdlocation of the

machi ne readabl e medi um as defined in claim47 having

tagpretred donditsta@netiat ihbresiseoin sifvals,a redudrviexecitféty the
cause the machine to generate audi ence neasurenment

dabprefe@mihe programinformation -37- 49. A machine
readabl e nedium as defined in claim48, wherein the
second data includes the audi ence neasurenent data.

59: A0 AREL 8fine ATBLSE Farther comprising an error checking

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

has been inserted into the predctermined location of the compressed data bitstream,

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

cyclical redundancy check value.

53. A data inserter as defined in claim 50, wherein the compressed data bitstream

includes compressed audio data and wherein the predetermined types of data packets

meclude audio information.

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

packets are compliant with an AC-3 format.



a parser to select predeterm ned types of data packets
froma conpressed data bitstreant a tine shifter to
time shift conpressed data to occupy the |ocations
from which a first type of~ ddta is elininated; and an
inserter to insert a second type of data into a
predeterm ned | ocation of the conpressed data

itsty t hat ses, in_size as a result ti
i ¢4 e P e A sa i th o0 e A e YPheRiath Poges
defined in claimb50, further conprising an error
skindotesrigd Wherarthgerdetsramed oo e FEnRIsEd PHpiTeam
checki ng value after the second type of data has been
incisdestaadukibity dakeefigdd.edet er mi ned | ocati on of the
conpressed data bitstream 52. A data inserter as
defined in claimb51, wherein the error checking val ue
56 a Adyelneatr sdfndibinclannteckhstainitie sdudnd #pdaf data
inserter as defined in claimb50, wherein the
HORRESS 526 dR R allibieheRABrchBf] dMEesdGRBRESRSRE. audi o
data and wherein the predeterm ned types of data
packets include audio information 54. A data inserter

def isngd; [ n the predeterm ned

9-}6 pes opﬁ% %@a&%gtcsge&t%g % pliant with an AC-3

forrmt ﬁ 55. Adatalnserter as defined in claim
extc’he first type of data includes skip

byt es and wherein the predeterm ned | ocation of the
conpr @s¥eadgiceaplediohe PRENkRes 84 auxiliary data

field. 56. A data inserter as defi neql in cl aj m 50,

wher ei datt frseseconpled (optbe ofultgdexer, wherdin deslata insastesis one

of audi ence neasurenent data and interactive data. 57.
Aortfipaiddab tibteaddtaiist Sipalbl ita weINS doBhpiesed bitstream generated
by the encoder and to insert a second type of data inte 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 broadeast standard.

60. A digital broadeast 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.



a multiplexer; an encoder coupled to the nmultipl exer,
and a data inserter coupled to the nultiplexer,
wherein the data inserter is configured to tinme shift
a first type of data wthin-@%onpressed bitstream
generated by the encoder and to insert a second type
of data into a predetermned |ocation within the
conpressed bitstreamthat jncreases_in size as
flesulh digitekhrppdeasiskiipmas ¢ofwed i piny %éﬂﬁfwaﬁxeéla@snmer is
&&gltal broadcast station as defined in claimb57,

pwich to Becospotaciarerios chesbmizivglneodittin ﬂ*@@nmpmsiddﬁtstremn
encode audi o/ video prograns. 59. A digital broadcast
fslladingrinasicdeffitnedcodd tghabMlabSintorhe peidatethidceheatiat, is
configured to conpression encode audi o/ vi deo prograns
in accordance with a digital television broadcast
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in claim57, wherein the first type of data |ncludes

@m&%ﬁﬁ ? %ﬁ&]é’;ﬂ%d’%%ﬁ&%n{ﬁ? a?ﬁ:%&%h?& Antefieabd 8. y

resse ream | ncl udes an auxl
data field. -39 61. A digital broadcast stati on as

fin i, e|n t t nserter.is

o TRl St aibiel DE8 Rt % N2 tPihaine  data
within the conpressed bitstream follow ng insertion
BSIHY cSuRlshtp thy gaa dpscrienty searye iperagiedieier ni ned
| ocation. 62. A digital broadcast station as defined
|n claim57, wherein the second type of data includes

. | eAstzitshbroedcasuditione drtuesin slwm 63 dartheraegprising a user
|nteract|ve data. 63. A digital broadcast, station as
thedriace doupledbahenl &4 perfetitdcher conpri sing a data
generator coupled to the data inserter to generate
interactive data. 64. A digital broadcast station as
gef | NRdnétho bRl @Bng fhE{@ForeRNBH, icsnBesiAg:uSer

mserting audience measurement data in a compressed bitstream by eliminating
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 modificd compressed data
bitstream; and

generating the ratings information based on the modified compressed data

bitstream.



interface coupled to the data generator. 65. A nethod
of generating ratings information, conprising:

i nserting audi ence nmeasurenent data in a conpressed
bitstream by elinmnating a%Pkrst type of data within
the conpressed data bitstream tinme shifting a second
type of data to occupy locations within the
conpressed _data_ bitstream fromwhich the first  type.
66 v BoTgd @t e R Eloh i R T BAFTHHRS e ERig L intormation
measurenent data in a predeterm ned | ocation wthin
besrs awchpmediizd comprestridtdstarlvsednn gemprsedxpanded as a
result of time shifting of the second type of data to
f or mreceivigy fhieaddieprpnessedetiadai cxuatistl neafitst ardtion to
generating the ratings informati on based on the

JRELfe RO ERATRESS RESP@bA Dbitstream -40- 66. A nethod
as defined in claim®65, wherein generating the ratings

| nfor mati:0 c%%ﬁ@gceoﬁegsmpégt% %g.ra%%g% 836584 #hAon 1o
udal ence

bi t stream gg‘n’prl ses: recelving
measur enent data.extracted at a first location to

FFERRILOBS PRRIYT AR *hf or mat i on; recei ving t he

audi ence neasurenment data extracted at a second )

| ocatdesrratiag thyavesramdingamisieretiontd e ermpsan infpepation to
conparing the programlineup information to the
paastmtpe raings nffommdibinon to generate the ratings
information. 67. A method as defined in claim 65,
wherein the conpressed data bitstream includes at

trast Aenghald efiedRal e ahtridthybahpichet] MetafbitsBdam
type of data includes skip bytes, the second type of

Bk Aed NHMNOGR LATH: &Sﬁgig%%e/ A0 AT @f*tf%.t RA€ludes
pr%a‘%gbt erm n@%z\%ocatlgon 'S an alﬁ/&Hl [ aryqﬂ'gﬁgﬁﬁ‘l e d24 naes
skip bytes, the second type of data inchudes compressed audio/video content and the

predetermined location is an auxiliary data fieid.

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 modificd bitstream,



63. A nethod as defined in claim®67, wherein the
conpressed data bitstreamis AC 3 conpliant. 69. A
nmet hod of transmitting interactive data, conprising:
inserting interactive data +f1a bitstream by
elimnating a first type of data wthin the
bitstream tine shifting a second type of data to
gccupy |l ocations within the, bLt%trean1fronhﬁhicH t he
i r st mphed 8y defibed 1 Sl P vARTdR UEatSTFR FICTNGS ftieast one
audi ence neasurenent data in a predeterm ned | ocation
anfliohideotpregrntagd mégrei Wadirstdypexy datdcludes skipriedag the ggcond
the tine shifting of the second type of data to forma
tpmdiffdadndiides teoepmssedandiolvidasivntdnt mgl thh eredetdivhined location
bitstream -41- 70. A nmethod as defined in claim®69,
Wk 8kih BRa Bicist ream i ncl udes at | east one
audi o/ video program and wherein the first type of data
i ncl udes skip bytes, the second type of data includes
onpr ] is : t : ne. erm
P ae patod EL R Bt I0 SRR, R &R it
defined in claim70, wherein the bitstreamis AC 3
conpl i ant



