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~Related Applications The present application presents subject natter 5
simlar to subject matter disclosed in the followng applications: U S.
Appl i cati 883782 No. 09/076,517 filed on May 12, 1998ctdsoisAppl i cation
Serial No. 09/116,397 filed on July 16, 1998; U S. Application Serial No.
09/ 427,970 filed on October 27, 1999; and, LO U. S. Application Serial No.
08/ 428,425 filed on Cct ciErarzTis 2899MmeTeecbniresl MEAEHEn@] the Invention The
present invention rel ar@elNgens al byctoatherohbehdrofrdtiaagcast audi ence
nmeasur enent and, nore L5 specifically, to an apparatus and nethod for
generating tuning data for digitally broadcast prograns. Background of
the Invention Nbasurenents of the audlences of anal og Wtel evision and
radi o broadca$ S oo 20 pliegquipaent placed in
statistically selected households Such eqU|pnent nonitors the channels to
whi ch each receiver |?P¢kﬁ¥¢mm§eﬁ@bdlpgtu@nepraadn8$oﬁ&@dbhemhuegg

chqgnels as a,sequence of tine-stanped tuning records in
similar to subject matter disclosed in the following

applications: U.S. Appllcation Serial No. 09/076,517
filed on May 12, 1998; U.S. Application Serial No.
.09/116,397 filed on July 16, 1998; U.S. Application
Serial No. 09/427,970 filed én October 27, 1999; and,
L0 U.8. Application Serial No. 08/428,425 filed on October

27, 19%9.

Technical Field of the Invention
The presenﬁ invention relates generally to the
field of broadcast audience measurement and, more
FS specifically, to an apparatus and method for generating

tuning data for digitally broadcast programs .

Background of the Invention

Measurements of the audiences of analog
0 .television and radio broadcasfs have long been made with
equipment placed in statistically selected households.
Such equipment monitors the channels to which each
receiver in the household is tuned and stéres the tuned

channels as a sequence of time-stamped tuning records in




- 1 27 June 2005 WO 02/052759 PCT/USO /41333 a |ocal nmenory. The stored i
tuning records are subsequently forwarded to a central office wherguhdeyoos
are conpared with separately coll ected reference data. The reference data
include a conpiled list of all the 5 prograns avail able to the household on
each recem@bligz27s6hannel during each tine period of integ®sigydich are
commonly referred to as programlistings, station |listings, cable

listings, and/or the like. Although the process of conparing a tuned

channel with a listing to 10 uniquely identify which program had been

viewed is a sinple operation, collecting all the required reference data,
assenbling the reference data into listings, and assuring the accuracy of

the |istings dSlardlun@deds9Te ThaSktodsd theseOperalhons-are even nore
burdensone in - the context of digital television. A variety of digital

tel evi si on broaseastdmgys fapdardsd hay ex heenpnopesede: apkrangheipg adopt ed
in many countries. These broadcasting standards vary by transm ssion

net hod (e.g. cdmramst mizh s2Pabaoabie asilleabldertFansiits sdamn. dirhect
satellite broadcast, etc.) and, at least for the cable and terrestrial
br oadcast vermssigsnde dmcenéne bgiomn oforgided list of all the
5 'progréﬁs available to the-househoid on each réceivable
channel dpring each time period of interest, and are
commonly referred to as program listings, station
listings, cable listings, and/or the like. Although the
process of comparing a tuned channel with a listing to
10 uniquely identify which program had been viewed is a
simple operation, collecting all the required reference
data, assembling the reference data into listings, and
assuring the accuracy of the listings is a buxrdensome
task. |
15 ' Thege operations are even more burdensome in
the context_of digital television. A variety of digital
television broadcasting standards have been proposed and
are being adopted in many countries. These broadcasting
standards vary by transmission méthod {(e.g., terrestrial
20 broadcast, gable transmission, direct satellite
broadcast, etc.) and, at least for the cable and
terrestrial broadcast versions, from one region of ﬁhe

- world to another. Although the'various gsystems are not’

_generally interoperable, they usually involve the time-




worl d to another. Although the various systens are not generally

i nteroperable, they usually involve the tinme 2 27 June 2005 WRP25052 70805
‘PCT/ USO / 41333 division multiplexed transm ssion of sequences of data
packets, such as data packets configured according to the MPEG 2 standard.
Because ofw¢ bgosdaba conpressi on net hodol ogy 5 inherent ip-fh&38,8f 0adcast
standards, it is possible to nultiplex several broadcast prograns in each
RF channel that had heretofore been adequate for only a single analog
broadcast. For exanple, in the U S. and Canada, the ATSC digital broadcast
standard allows for the 10 transm ssion of 19 Mits/second in a 6 M{Z
bandwi dth. This ATSC bit rate can support transm ssion of a single high
definiti on T\AipriegoammiBTYI eeaof rSeueldli orSaNdabdendel | 5 tdQn" TV
prograns (SDTV) in each RP channel. Moreover, this ATSC bit rate al so
permits non- praageam, 15uctl akedadat paditethe eoribaRed hbegraidd delpui sion
programm ng. Thus, conversion of an anal og NTSC channel to™a digital

br oadcast i ng MREGY&t spemndiatrsl.each RF channel to carry several subchannel s

of SDTV and perhaps several |ow data rate services. 20 A simlar situation
is encountered in Because of the data compression methodology
5 inherent in these broadcast standards, it is possible to

multiplex séveral broadcast programs in each RF channel
that had.heretofore been adequate for ohly a single
anaiog broadcast. For exémple, in the U.S. and Canada,
the ATSC digital broadecast standard allows for the

10 transmission of 19 Mbits/second in a 6 MHZ bandwidth.
This ATSC bit rate can support transmission of a single
high definition TV program (HDTV) ér of several "standard
definition® TV programs (SDTV) in each_RF channel .

Moreover, this ATSC bit rate also permits non-program

15 related data to be co-transmitted with television
programmingf Thus, conversion of én analog NTSC channel
to a digital broadcasting format permits each RF channéi
to carry several.subchannels of SDTV and perhaps several
low data rate services.

20 A similar situation is encountered in
considering replacement of other analog television
systems (such as PAL or SECAM) with other digital
standards, such as the European Union's DVB-T or variants

thereof such as ISDB-T (proposed for use in Japan) or




consi dering replacenent of other analog television systens (such as PAL or
SECAM with other digital standards, such as the European Union2s M= 2005
variants thereof such as ISDB—T“(proposed for use in Japan) or - 3 27
June' 2005 WO 02/ 052759 PCT/USO /41333 NorDig. The multiplexing of nultiple
br oadcast v egisai¥d and data services in each RF Cha””ehmhqﬁkFﬂﬁ?S t he
anount of information that can be broadcast and can ore i ntroduce
possi bl e anmbiguities into audi ence neasurenents 5 based upon channel
detection. Thus, a changeover fromanalog to digital television
broadcasting renders obsolete the long established television audience
measur enment approaches that neasure a channel nunber or frequency and then

10 conpares labirRasIheneil b 1dk B GORMHi88Qr 8,49 Qe what was
viewed. In a digital broadcast scenario, beéghse g% ﬁ%§%§£3|blﬁsty of

mul ti pl exi ng armuldaite! e@eswhebaninge! sadn IﬁaQ:lhaEﬁthQHEﬂaasgbetiﬂ{ aﬂxbpﬂtt he
channel frequency of the transm ssion may not uniquely 15 1denti

progr am sel ectiedrifpramapanel theobein flor brd=elaag. aE&eaaﬁhQHQﬂ-Eh@QuenCy
measur ement net hods used for measuring tuning to anal og tel evision
st ations 1ntroduce pOSSlble ambiguities into audlence measurements

5 based upon channel detectlon

Thus, a changeover from analog to digital
televigion broadcasting fenders obsolete the long
established television audieﬁce measurement approaches
that measure a channel number or frequency and then

10 compares that measurement with a program record to
determine what was viewed. In a digital broadecast
scenario, because of the possibility of multiplexing

'mgltiple subchannels in each RF channel, determining the
channel frequency of the transmission may not uniquely

15 identify a program selected by a panel member for
viewing.

Even though frequency measurement methods used
for measuring tﬁning te analog television stafions
generally fail to provide unambiguous results when

.20 applied to digital television, many of the other
approaches used for measuring tuning of analog receivers
can be carried over to the new environment. These
approaches include at least the following: i) signal

correlation between a viewer-selected gsignal and a




generally fail to provide unanbiguous results when 20 applied to digital

tel evision, many of the other approaches used for neasuring tungngrehe 2005
‘anal og receivers can be carried over to the new environnment. These
approaches include at least the following: i) signal correlation between a
vi ewer - selveghmehzsbgnal and a 4 27 June 2005 WO 02/ 0527p8,F51/4591/ 41333
correspondi ng signal tuned by a reference scanning tuner disposed within
the netered prem ses (a nethod often called "real tinme correlation;” ii) a
correlation between signatures (i.e., feature sets) extracted from5 the

vi ewer selected program and a set of corresponding reference signatures
extracted fromeach of the prograns as selected by a reference tuner at

corr espondi Ngdrx@eondang, sighdl t henddat if eathancaf s¥heely 38186t ed
prograns by reading ancillary codes broadcast with the prograns. 10 A
maj or advant agespokedeat thi AL ROT et @fd D brovalskeds aUskABod QWM audi o is

that they can be non- intrusive if a m crophone, for exanple, is used to
pick up the =dued dfrealseliretedrpslgriam;fr omia tekevisioidgr radio
speaker. However, in the digital environment, the 15 digital receiver
(radio, tel eistiveen etignptuegsi it redudeatardekay shetweei-ide ddore t hat t he
audi o data is received - -

5 the viewer selected program and a set of corresponding
reference signatures extracted from each of the programs
as selected by a reference tuner at corfesponding times;_
and, iii} the identification'of viewer selected programs
by reading ancillary codes broadcast with the programs.

10 ' A major advantage of real time correlation
methods using program audio is that they can be non-
intrugive if a microphone, for example, is used to pick
up the sound of a selected program from a television or
radio speaker. However, in the digital environmént, the

15 digital receiver (radio, television, etc.) may introduce
a delay between the time that the audio data is received
and theltime that the audio is reproduced by speakers.

This delay varies according the decoding method used
inside the receiver. Thus, it is difficult to directly

20 . carry real time correlation over fo the digital-domain.
Even after the delay problem is solved, these methods can
only provide an indication of the tuned broadcast source

(e.g., the tuned channel in the case of an analog

transmission, or the channel and subchannel in case of =a




and the tinme that the audio is reproduced by speakers. This delay varies
accordi ng the decoding nethod used inside the receiver. Thus, i27iSune 2005
difficult to directly 20 carry real tine correlation over to the digital
domain. Even after the delay problemis solved, these nmethods can only
provi de aRvdhogliseabi on of the tuned broadcast source (e.PQ.T,UﬁI"Dﬁ?’; ned
channel in the case of an analog transm ssion, or the channel an

subchannel in case of a 5 27 June' 2005 WD 02/052759 PCT/US01/41333
digital broadcast), and require additional central office operations in
order to determ ne the programthat was available on the tuned channel or
subchannel . Additionally, a digital television can carry nore audio 5

programs thanigyianakegatekev) i ona 5 YasaudbRa1 CORILSSieRs AS the
nunber of audi o prograns increases, the scanning time Increases as well.

Wthout a propsiratdeniy ah ebdsgansi dekedtinAvakageotid® tigrdedsto find the
correct subchannel will be too long to be of any 10 practical use when
digital broadoasitliabde onf thbytunkd echamidl o5 gaBEHLE&PPr oaches have al so
been proposed to nonitor programcontent tuned by a netered receiver.

These syst ensAdgirgcalaly vex tr digi b badelasti sSiognabtr €srfy OBre audio

5 'progfams than an analog.télevision because of audio
compression. As the number of audio programs increases,
the scanning time increases as well. Without a propér
control of scanning, the aveiage time needed to find the
correct subchannel will be too long to be of any

10 practical use when digital broadcasting is fully rolled
out.
Signature approaches have also been proposed to
monitor program content tuned by a metered receiver.
~ These systems generally extract broadcast signatures from

15 the programs to which the metered receiver is tuned and
compare these broadcast signatures with corresponding
reference signatures previously extracted from reference |
copies of these programs (e.g., extracted from
distribution tapes) or ffom previous broadcasts of a

20 - program (e.g., a commercial). For example, U.S. Patent
No. 4,697,209, which is assigned to the same assignee as.
the current invention, discloses a program monitoring
system in which broadcast signatures are collected in

sampled households at instants determined by the pProgram




L5 the prograns to which the netered receiver is tuned and conpare these
broadcast signatures with corresponding reference signatures prgyiguséy2005
~extracted fromreference copies of these prograns (e.g., extracted from

di stribution tapes) or from previous broadcasts of a dO program (e.g., a
comer ci alyo ofm7sexanple, U S. Patent No. 4,697,209, whighyks,assigned to
the sane assignee as, the current invention, discloses a program
nonitoring systemin which broadcast signatures are collected in sanpled
househol ds at instants determ ned by the program- 6 27 June 2005 WO

02/ 052759 PCT/USO /41333 content (e.g., at a predetermned tine after a
scene change in the video portion of a nonitored program). These

broadcast sigmaiunses @f.er.subsequentlkreonPEed 4R J8Ler gnge. 51 gnat ures
col l ected by reference equi pnent 5 tuned to broadcast sources available in

the sel ected clwmrdeetin |thet Mislesy poemioNbd £ Nebd RQRAACA8L-ghonature with
a reference signature is used to identify the program being viewed and not

just the charfedseobmidiast signatuassnhté eshbskdmaye tonsysdENg, Whi ch

rely upon signature extraction to identify prograns are conputationally

expensi ve so ¥¢igranws sigvethassbeohlsoreitiat vedsirenetedquipment
5 tuned to broadcast sourcés available in the sélected

market. .In this system, matching a broadcast signature

with a rgference signatﬁre is used to identify'the

pProgram being viewed and not just the channel on which it

is transmitted.

0 - _ However, systems which rely upon signature
extraction to identify programs are computationally
expensive so that their use has been somewhat restricted
by the cost of computer hardware. Additionally, such
systems rely on reference measurement sites to collect

15 ' - reference signatures from known pProgram sources. When
one get of ?eference equipment fails, all reference
signature data for that program source may be lost.

The ancillary.code approach involves labeling
each program with an ancillary code. For example, in

20 analog television broadcasts, a.digital code is written
on a selected line in the vertical blankiﬁg interval of
each program to be monitored. This ancillary code is
then read in the sampled households and subsequently

compared (e.g., in a central office computer} to




by the cost of conputer hardware. Additionally, such systens rely on .
ref erence nmeasurenment sites to collect 15 reference signatures fzpnykn®@oos
“program sources. When one set of reference equipnment fails, all reference
signature data for that program source may be lost. The ancillary code
approach iweekyessel abeling each programw th an ancill al;ézrémgfgmfor
exanple, in 20 analog tel evision broadcasts, a digital eiswitten on
a selected line in the vertical blanking interval of each program to be
nmonitored. This ancillary code is then read in the sanpled househol ds and
subsequently conpared (e.g., in a central office conputer) to 7 27

June 2005" WD 02/ 052759 PCT/ USOI /41333 ancillary codes stored in a
code- pr ogr am 8a8E114BF aldfies sEBRGOYE- PIAKIAB AR ] LOLAT Y5 S0t NS a
manual |y entered |isting of program names and the codes associ-ated

therewi th. Thuke @bdepbrRyramncinkharyisess, dforf LrLROLAN:RLSE]L AL fof

viewi ng and/or listening in a sanpled household, the program nane can be
easi |y deter nihedidg amfi progranbnamnys &hdtind caldey aapstiiasy code
arrangenents have not been totally successful both because they require

all 10 possi bhergriggr.anghus, bgieas oge chieflde-ya ce@8Pbel £ program

"

5 seleéted for viewing and/br listening in a sampled
'.household, the.program name can be easily determined from
the library.
Historically, ancillary code arrangements have
not been totally successful both because they require all

10 possible programs to be encoded before a complete
measurement can be made, and because they require an
ancillary code that can reliably pass through a variety
of distribution and broadéasting processes without being

 stripped or corrupted to the point of illegibility. This

15 latter problem is partidularly acute in digital
television Where program signals are encoded using
various data compression techniques in the transmitteri.
and then decoded usging complementary decompression
techhiques in the receiver.

20 _ In analog program distribution, the various
sorts of identifying codes that have been used are
.irrelevant to the baszsic broadcast function. In the
digital televigion distribution environment, on the other

hand, some codes are an integral part of the transmission




Jreasurenent can be made, and because they require an ancillary code that
can reliably pass through a variety of distribution and broadcagtifgne 2005
~-processes w thout being stripped or corrupted to the point of

illegibility. This 15 latter problemis particularly acute in digital

t el evi si oRy@rgdserspr ogr am si gnal s are encoded usi ng Variﬁﬂﬁfgﬂaﬁ&3
conpression techniques .in the transmtter and then decoded usi ng

conpl ement ary deconpression techniques in the receiver. 20 In anal og
programdistribution, the various sorts of identifying codes that have
been used are irrelevant to the basic broadcast function. In the digital
television distribution environnment, on the other hand, sonme codes are an

i ntegral partprefcetbe hl8RsBESSi®ONS &otZZ_[reJ:U@:Qe390§f M%&é@
PCT/ USO / 41333 process, although it is not yet clear if the industry wll

adopt st andamddlpedepdi agaadsids anedvidve) sdafcibasntiddont icegn useful to
audi ence neasurenents. The various digital broadcast standards all call -
for the 5 tranemcssioatdbndigeivl tdataidiacket feacasdnditahi gae carries an
identifying | abel. Because nultiple subchannels nay share a given RF
frequency, thenievsi diggtaddureunidristusesndhedsdenliéyingdrakel in order to
5 transﬁission of digital déta packets, each owahich
carries an identifying label. Because multiple
subchannels may share a given RF frequency, the receiving
equipment useg the identifyiﬁg label in order to
determine whether a given packet belongs to a user-
10 selected subchannel or is something to be ignored.
Moreover, the data compression used_in digital
transmission relies on sending different types of packets
{e.g., a “new scene” packet may be followed by a string
- of packets providing updates to a slowly changing image).
L5 | Therefore, the packet label is also used to tell the
| receiver how the‘packet is to be processged.
Proposed television transmission standards
generally go well beyond these labeling requirements
needed for transmitting packetized digital data, and
20 provide for a.wide variety of additional code fields,
including fields identifying the program (program name,
epiSodé label, etc.}, its origination time and place, and

ites scheduled broadcast time.




determ ne mhether a given packet belongs to a user LO selected subchannel

or is something to be ignored. Moreover, the data conpression ug®dJife 2005
“‘digital transm ssion relies on sending di f f er ent types of packets (e.g.,

a "new scene" packet may be followed by a string of packets provi di ng
updat es t av@oseeyby changing image). LS Therefore, the pgck §ﬁ ﬁﬁ-?l is also
used to tell the receiver how the packet is to be processe roposed

tel evision transm ssion standards generally go well beyond these |abeling
requi renents needed for transmtting packetized digital data, and 20
provide for a wide variety of additional code fields, including fields
identifying the program (program nanme, episode |abel, etc.), its

origination time and phlaee réQQnt'1§Véﬁﬂyﬁﬂﬂl%dd9&8@g&§§&>%!”E 9 27 June
2005 WD 02/ 052759 PCT/USC1/41333 The present invention iIs "irected town

arrangenment adtfesfinkgtoaddetsiDhe Sle tdie rhevernehed,,Rfohl-eaE associ at ed
with identifying the digital programs selected for view ng and/or

listening. 5iSumieme eksbbeatbadenitonddhtaegandanse &Hg}ﬂ&n%rééEﬁﬁB of the
present invention, a method is provided to determ ne which

’selected for viewing and/or listening.

5 - Summary of the Invention
In accordance with one asgpect of the present
invention, a method is proviaed to determine which of a
plurality of programs has been selected to be received by
a monitored receiver-_ Each of the programs has an audio
10 signal portion and is transmitted as a sequence of data
packets in a corxrresponding channel. The monitored
receiver has a receiver audio output representative of an
audio signal portion of the selected program. The method
comprisés the following: a) comparing the receiver audio
15 B output. with the audio signal portion of each of the
programé until a match is found; b) reading an
identifying code from oﬁe of the data packets associated
with.the matching program; and, ¢) storing the
identifying code as a Eime—stamped record in a memory
20 - apparatus.
In accordance with another aspect of the
present invention, an apparatus identifies a program

selected for reception on a monitored receiver. The

- 10 -




plurality of programs has been selected to be received by a nonitored

recei ver. Each of the programs has an audio 10 signal portion angl7i Sune 2005
transmtted as a sequence of data packets in a correspondi ng channel. The
nonitored receiver has a receiver audi o output representative of an audio

si gnal pokd §hseiset he sel ected program The net hod 1?'%%
follow ng: a) conparing the receiver audio 15 out put vmnp[rd e]/hq% I 0o signal

portion of each of the progranms until a match is found; b) reading an
identifying code fromone of the data packets associated wth the matching
program and, c) storing the identifying code as a tinme-stanped record in
a nenory 20 appar atus. I n accordance with another aspect of the present

i nvention, %%%U%dn%?c%bfs' £Sr- @ PF o&;@raeﬁ%%%}éggg %‘é;lgtu tion on a

nmoni t or ed recel ver. The 0 27 June 2005 WO O /11333

appar at Us COMYdcsRS raalchRer apfadesPeul At Mnpdidish, 28da sekd feature
extractors, a conparator, and a code. extractor. The nonitored receiver has

an audi o OUtQriadEh&‘Seh%%tﬁgnﬂféﬁ%éﬂ&éééi¥3%(HésaaﬁlHué&dtdﬁ ¢ ecei vabl e
5 prograns. Each of the plurality of receivable prograns is distributed as
a time-divisimk seqéened pihogab@ is one of a plurality of receivable
5 programs. Each of the plﬁrality of receivable programs
ig distributed as a time-division sequence of data
packets at a corresponding one of a plurality of radio
frequencies. The tuner and demodulator receives a
predetermined one of the receivable programs. The first
10 feéture extractor extracts a first set of characterisﬁic
features from the audioc output. The second featﬁfe
extractor extracts a second set of characteristic
' featufes frqm the predetermined program. The comparator
compares the first and the second sets of characteristic
15 features and determines if the first and the second sets
of characteristic features match. The code extractor
extracts a program identifying code from the
predetérmined program.
In accordance with yet another aspect of the
20 present invention, a ﬁethod is provided to determine
which of a plurality of programs has been selected to be
recéived'by a monitored receiver. Each of the programs
is transmitted as a seqﬁence of data packets in a

corresponding channel. The monitored receiver has a

- 117 -




packets at a corresponding one of a plurality of radio frequencies. The )
tuner and denodul ator receives a predeterm ned one of the receixabiréne 2005
~prograns. The first 10 feature extractor extracts a first set of
characteristic features fromthe audio output. The second feature
extract or yaxhiis4ss a second set of characteristic featg&gﬁﬁfgqngthe
predeterm ned program The conparator conpares the first §H'%% second
sets of characteristic 15 features and deternines if the first and the
second sets of characteristic features match. The code extractor extracts
a programidentifying code fromthe predeterm ned program In accordance
with yet another aspect of the 20 present invention, a nethod is provided

to determ ne yaiiaa0loudpBlULab L Yeldlo 0TI DS Peg. S5l eoted to be
p

received by a nonitored receiver. Each of the prograns 1< transnitted as a

sequence of @i AR TokBrises K SRANGAY Qha%g?f‘fﬁgg}%f% LLored
receiver has a - 11 27 June 2005 WO 02/052?59 u frecei ver

out put repr eseidiiete Ritphbewseh esd@d ¥ %%aﬁlurgﬂﬁtﬁf‘gﬂo%‘}% i ses the
followi ng: a) conparing the receiver output  with each of the plurality of
progr ans unuhhda_mammhchSiEoﬂ@dmiﬁndnmb)xﬂeééhaﬂnéﬂuKQRﬂ£ﬁ£¥§ﬁﬂg
5 code from one of the.datarpackets associated ﬁith the
matching program. |
In accorxdance with a further aspect of the
present invention, a method is provided to determine
which of a plurality of programs hasg beén tuned by a
10 © monitored receiver. Rach of the programs is transmitted
ags a sequence of data packets in a corregponding channel,
and the monitored receiver has a receiver output
representative of the selected program. The method
comprises the following: a) determining a test power
15 spectrum based upon the receiver output; b) determining
a plurality of reference power spectra based upon the
pluraliﬁy'of'programs;' ¢) comparing the test power
spectrum with each of the reference power spectra, as
necessary, to determine a match; and, d) determining an

20 identification indicia based upon the match.

Brief Description of the Drawings

These and other features and advantages of the

present invention will become more apparent from a

- 12 -




» code fromone of the data packets associated with the matching program
I'n accordance with a further aspect of the present invention, azperhed 2605
‘provided to determ ne which of a plurality of progranms has been t uned by a
10 nonitored receiver. Each of the prograns is transmtted as a sequence
of data paedéeiszisn a correspondi ng channel, and the rmni,éﬁ{]g,q“;jggel ver has
a receiver output representative of the sel ected program The net hod
conprises the following: a) determning a test power 15 spectrum based upon
the receiver output; b) determning a plurality of reference power spectra
based upon the plurality of programs; c) conparing the test power
spectrumwi th each of the reference power spectra, as necessary, to
det er mi ne ‘a nadtehil e don@) ddeten BhNbH g 20sddend fheat E o THLC' a based
upon the match. Brief Description of the Drawi ngs These and er features
and advant agescrgfurtdid. orpwds@nt-hiengesdiods Wid lwiiegone nore apparent froma -
12 27 June 2005 WO 02/052759 PCT/USO /41333 detail ed consi deration of
the invention when takévgure gompuacsdtiosmatiid dlkekdaawhpgs oM avhi ch: Figure
1 is a schematic block diagram of a

- measurement system according to the present invention;

5 - Figure 2 is a séhematic block diagrém providing
additional detail of the bloék labeled DMD in Figure 1;
and,

Figuré 3 is a séhematic depiction of two
matched signals that have been processed-by a Fast

10 Fourier Transform.

Degeription of the Preferred Embodiment

A system 10 according to an exemplary
embodiment of the present invention is illustrated in
Figure 1 and may share many features with known audience
i5 ' measurement systems. For example, ag in the case of
known measurement systems, the system 10 includes a store
and forward device 12 within a statistically selectéd
dwelling 14 in order to store tuning data that can be
later forwarded over a public switched telephone network
20 16 to a central office 18 for the productién of
teleﬁision rating reports 20 and the like. Although some
of the features of known meagurement sfstems are depicted

in Figure 1, it should be understood that many other

- 13 -




measur enent system according to the present invention; 5 Figure 2 is a
schemati ¢ bl ock diagram providing additional detail of t he bl ock7| a@ed Egbos”

~ DMD'in Figure 1; and, Figure 3 is a schematic depiction of two natched

signals that have been processed by a Fast 10 Fourier Transform

Descri pti @ ffusta¢ Preferred Enbodi nent A system 10 accq&ﬂuﬁgyhgs
exenpl ary enbodi nent of the present invention is i 11 ust'raf Figure 1

and may share nmany features wi th known audi ence 15 neasurenent systens. For
exanple, as in the case of known neasurenent systens, the system 10
includes a store and forward device 12 within a statistically selected
dwell'ing 14 in order to store tuning data that can be |ater forwarded over

a publ i c swi icchpdclishephoneuAss waIROsL0 kanteseniealy Afd)ag,18 for the

production of television ratlng reports 20 an ough some of

the features epftrinawnioBagsfRIBMnS ¥ aiRidaheedgPhcd£0: o iy, iy ?ggg % it
shoul d be understood that many other 13 27 June 2005" WO 02 § 9

PCT/ 1JS01/ 4133%seatpaici heeséBat Weh psehvas idcABiEftad deNidfkcatign entry
device permtting an audi ence nenber 22 to identify
which the audience member 22 is pa551ve1y and
5 automatlcally identified, have been omitted from the
'.draWing in the interest of clarity and brevity of
presentation. The audience member 22 may be a member of
a.statistically selected panel that is established to
provide statistical information to a researcher about

io0 ' © program selection. Accordingly, the audience member 22
may be alternatively referred to as a panelist.

In an exemplary digital broadcasting
arrangement, a program originator 24 gends a digitaily
mastered television program {(such as a drama, a sitcom, a

15 '_ commercial, a documentary, a promo, a public service
amouncement, etc., or a portion thereof) to a
distributor 26, such as a broadcaster, for distribution
in a serviqe area encompassing the statistically selected
dwelling 14. A program may have any length.

20 ' The program has embedded in it am
identification code (e.g., a code guch as that specified
iﬁ ATSC Standard A57, which was issued by the Advanced
Television System Committee on August 30, 1996, and/or

any of the codes provided in the proposed broadcast

- 14 -




hinmself or herself, or a passive identification device in which the

audi ence nmenber 22 is passively and 5 automatically identified, havesReeroos
~ontted fromthe drawing in the interest of clarity and brevity of
presentation. The audi ence nenber 22 may be a nmenber of a statistically

sel ected RaRGlashhgt 1S established to provide statisti I Nt ¢ tion to a
resear cher abth 10 program sel ection. Accordingly, the aJH#@%%@gﬁenber 22

may be alternatively referred to as a panelist. In an exenplary digital
broadcasting arrangenent, a programoriginator 24 sends a digitally
mastered tel evision program (such as a drama, a sitcom a 15 commercial, a
docunentary, a prono, a public service announcenent, etc., or a portion

Lher eof) 10 Goe Sl u0r28aaUaly 85 AdI0AUGRSLSherl gladl sri bULTOD T in

a service area enconpassing the statistical Wel fﬁhg 14. A

program may haweany-drengtbn 20e Theep 0aramshas o%n‘%eggggiéﬂ‘ dt_an

identification code (e.g., a code such as that speci I N ATSC St andard

A57, whi ch Washdrisuedrbyprbieafdysnses calelRyV it ;gyahesn Committee on
August 30, 1996, and/or any of the codes provided in the proposed

broadcast 14 dstihdng sBRA% . Ws9269535% RCT/HISOLAL338 of the

5 idenfification code may bé assigned by a regiétration
authority 28 (e.g.; the Society of Motion Picture and
Television Engineers). The encoded program may be
combined with other programs as a time-division
multiplexed sequence of digital signal packets for

10 distribution in a television channel. This distribution
may be received in the statistically selected dwelling 14
and is selectively processed to prbvide visual and/or
audible signals to thée audience member 22.

For example, the programs may be terrestrially

15 broadcast as RF signals 30 which are picked up by an
antenna 32. A user selected RF channel picked up by the
antenna 32 is tuned and demodulated in a monitored
digital receiver 34, which may include, for example, a
set ﬁop box 36 and/or a telewvision 38. The-telévision 38

20 may be a digital television, or the television 38 may be
an analog television, in which case the set top box 36
converts the receivedrdigital broadcast signals to analog

signals for display on the analog télevision. The

_.15_




standards di scussed above, and/or any other codes or marks fromwhich the
identification of a station or channel or program source can bex7dantd f2mss
or distinguished). As appropriate, all or part of the 5 identification code

may be assigned by a registration authority 28 (e.g., the Society of

Motion PigigihRsAksd Tel evision Engineers) . The encoded Bhgghﬁgkgay be
conbined with other prograns as a tinme-division nultiprexe sequence of

- digital signal packets for 10 distribution in a television channel. This
distribution nay be received in the statistically selected dwelling 14
and is selectively processed to provide visual and/or audible signals to
t he audi ence nenber 22. For exanple, the prograns nay be terrestrially 15

broadcast as tBreshgnahs30iN ke sPeeked WRoOYs1din) a@%@@@%n% 2an A user
ed an

sel ected RF channel picked up by the "antenna 32 Is tun enodul at ed
in a nonitoreadiBigi batptieceioeys 34, which may include, for exanple, a ‘set
top box 36 and/or a television 38. The television 38 20 nay be a digital

tel evision, or the tel Bvisbegh 3G gy bescBBnanddH0 elpVies08, in which
case the set top box 36 <converts the received digital broadcast signals to
anal og si gnaksréetrdalpbayadmddiagadakegibet fah H@RngEhendS5in 27 June 2005
5 .whichrthe RF sigmals 30 afe picked up by the aﬁtenna 32,
those skilled in the art will realize that many other
distribution arrangements are possible and are widely
deécribed in standards and other literature relating to
digital television. For example, instead of
10 terrestrially broadcasting the RF signals 30, the RF
signals 30 may be transmitted via cable or satellite.
Moreover, although the set top box 36 and the television
" 38 are shown as geparate units, aﬁy combination of them
‘may be enclosed within a single housing. Also, according
15 to the present invention;_the monitored digital receiver
34 may be a.digital video recorder, a game, a radio, a
computer, and/or the like.
A digital measurement device 42 is connected by
a spiitter 44 to the antenna 32 so that the digital
20 measurement device 42 has access to all available
television program signals, radio program signals, and/or
the like. Also, the digital measurement device 42 has_
access to either the audio sigmnal of the program selected

by the audience member 22 or a replica of this aundio

- 16 -




WO 02/ 052759 PCT/ USO01/ 41333 tel evision 38 includes a speaker (not shown)
'emitting an audible output signal 40. Although Figure 1 schematsgafhye 2005
~depicts a terrestrial broadcasting distribution arrangenent in 5 which the
RF signals 30 are picked up by the antenna 32, those skilled in the art

wi || real w@oiiizatsomany other distribution arrangenents pegufosskpl € and
are wwdely described in standards and other literature relating to

digital television. For exanple, instead of 10 terrestrially broadcasting
the RF signals 30, the RF signals 30 may be transmtted via cable or
satellite. Mreover, although the set top box 36 and the television 38
are shown as separate units, any conbination of them may be encl osed

within a singighausi mhisAs@iocaesghdl NgatSd thdha 83681y iEntign, the
nonitored digital receiver 34 may be a digital video recorder, a gane, a

radio, a conputlerss and/zmitchephike. 44 ¢ Gt AudRATHESIRNEGRMIHGE 442 | S
connected by a splitter 44 to the antenna 32 so that the digital 20
measur ement desdnt e 20dtHis atigesd batpht evaidaine tHael ey §igtplegr am
signals, radio programsignals, and/or the like. Also, the digital
measur ement :déw cgeomtitdrasl ddgidésd receivdrers4 he Hudichosbégnsl whkthBe program
sel ected by the audi ence nenber.22 or a replica of this audio
5 to couple the digital measurement device 42 to the
- microphone 46 or to an audio output of the monitored

digital receiver 34 over the audio output coupling 47

depends upon the type of consumer program receiving

equipment that the installer encounters in the

10 gtatistically selected dwelling 14.

The digital measurement device 42 has an output
.52 coupled to the store and forward device 12 that also
receives tuning data from other monitored receivers 54
 disposed in the same statistically selected dwelling 14.

15 S During a transition period when both analog and digital
broadcasts are available and may be used in the same
statistically selected dwelling 14, the other monitored
receivers 54 may include digital and/or analog receivers.

The digital measurement device 42 is shown in

20 ' additiomal detail in Figure 2. The wmeasurement inputs to
the digital measurement device 42 include the microphone
46, a receiver on/off signal 53 from an on/off processor

55 coupled to an on/off detector (mot shown), the audio

output coupling 47, one or more audio and/or video inputse

- 17 -




16 27 June 2005 WO 02/052759 PCT/USQO /41333 signal. This audio signal may,
be non-invasively acquired such as by a microphone 46 or an audkp DekeU00s’
~coupling 47 froman audi o signal output connector that is a part of the
nonitored digital receiver 34. The choice of whether 5 to couple the
digital nmgesgosent device 42 to the m crophone 46 or tpcifis@ugis;g out put of
the nonitored digital receiver 34 over the audi o output coupling 47

depends upon the type of consunmer programreceiving equipnent that the
installer encounters in the 10 statistically selected dwelling 14. The

di gital neasurenent device 42 has an output 52 coupled to the store and
forward device 12 that also receives tuning data from ot her nonitored

recei vers 544gdispasetk idr he-eSamB1shatssticatd Vi neleat adedvel thoag 14. 15
During a transition period when both analog and digital broadcasts are

avai | abl e andtamystecalkigd dgl ddtedsawell shatis) inalfor sal esped swel 1ing 14,
the other nonitored receivers 54 may include digital and/or anal og

recei vers. Thbatigay dbe raasilradlentrdeva c@éidPas mhewacknde?dcadsk t i onal
detail in Figure 2. The neasurenment inputs to the digital neasurenent
devi ce 42 i ndeadeFidrereriidr.ophone 46, a receiver on/off signal 53 froman
on/ of f processor . :

5 The measurement input signal from the

“microphone 46 is brought to a standard range of intensity
by an automatic gain control circuit 60 and is supplied
to a test feature extractor 62 as an audio ocutput signél
{or audio test signal) representative of a tuned program.

Lo ' When the audioc output coupling 47 is available from the
monitored television, the audio output coupling 47 is
coupled to the test feature extractor 62 as an audio
output signal representative of a tuned_program. The

“operation of the test feature extractor 62 will be

15 ' hereinafter described.

In addition to these tuning inputs, the digital
measurement device 42 acquires a plurality of reference
inputs representative of all the tuning choices available
to the audience member 22. These reference inputs may be

20 derived from a radio frequendy source, such as the
antenna 32, from intermediate frequency sources, from the
one or more audio and/or video inputs 48, and/or from the

input 50, which may carry a digital transport stream and

which may adhere to the IEEE 1394 (also known as

- 18 -




5 coupled to an on/off detector (not shown), the audio output coupling
47, one or nore audi o and/or video inputs - 17 27 June 2005 WO924508275%05

PCT/ USQJ/ $i3@s4B09f rom one or nore anal og receivers Iocatﬁgnw&ﬁnkgsthe
statistically selected dwelling 14, and/or an input 50 that may be

avai l able froma digital playback device 56 (see Figure 1). 5 The

measur enment input signal fromthe mcrophone 46 is brought to a standard
range of intensity by an automatic gain control circuit 60 and is supplied
to a test feature extractor 62 as an audi o output signal (or audio test

i I A f | L h di
Soupling a7 | EiavaHks) CarB bt e RaNeEEY g Peray o ERE S8aPel out put
coupl i ng 47.F§s Qo%glgqahgaggg EEEE Lﬁgt L.e extéa toru62 as an audio

re rogram Tne

out put signa présentati Ve of a tune _ BPetltion of the test
uni ng. i nput o RE TR EArY ReRiaRe R LEl, dERGbhaE hrodafihl ural ity of
{he. audi ence Rerbar T, X Hede i caL T dnh ® B0 £et! GER NG HIRRR 4 radi o
frequency souGeresidalidfutBeare recorded in a reference list 84
shown in Figure 2. Thus, for example, the reference list
84 may store all of the possible channels and/or sources
available to the receiving eQuipment in the statistically
selected dwelling 14.
10 The reference inputs derived from the one or
more audio and/or video inputs 48 are selected by a
multiplexer 64, and the selected one of the one or more
audio and/or video inputs 48 is supplied to an analog
reference feature extractor 66 which may operate
15 similarly to the test feature extréctor 62.
The reference inputs derived from the radio
frequency source, such as the antenna 32 or an
intermediate frequency source, are selected by a
multiplexei 68 and are tuned and demodulated by altuner
20 and démodulator 70 in order to provide a reference
transport bitstream. Because the antenna 32 delivers a
plurality of channels to the tuner and demodulator 70,

the tuner and demodulator 70 preferably includes a

scanning tuner to scan through each of the channels
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ant enna 32, frominternediate frequency sources, fromthe one or nore _ .
audi o and/or video inputs 48, and/or fromthe input 50, which My $ak&Y2605

digital t ort.streamand which may adhere to the IE , so known
as . 18 YOI T o005 T WO 02/0- 52759 -+ - PC USOI/4%%§S%?/|4£3§%MW")

and/or PC industry's USB2 (Universal Serial Bus - 2) standards that are
proposed for use in interconnecting various digital consuner broadcast
equi pnent (e.g., a digital TV and a digital VCR). These 5 reference inputs
are recorded in a reference list 84 shown in Figure 2. Thus, for exanple,
the reference |list, .84 _may sfore all of_the possible channel s and/ or

febis FRam bb

sources avaftab &i GPRERBYUT pnERL ERAL 1 k! Sisfsranasl 1y

sel ected dwel]in }4. 10 The reference inputs derived fromthe one or nore
audi o and/ or SHRHRGLENpaPSPAsSSRBRER| bRt RaTEYRHLC NS GHEF 54 ERRGd. t he

sel ected one_pof the one or nore. audio and/ or video .inputs 48 is supplied
to an analogtgFe?ﬁ?gﬁégsfSﬁ?ﬁFEde%Pr%E?Brr%geﬁﬁ?%%‘ﬂ%?gﬁﬂefﬁthTS simlarly
to the test feature.extracto Gi. The, ref erence iqguh§ deri.ved fromthe
radio frequEREh=Eoe i Betiohlal FReCHRt BHILC 39 ER G fron the

5 ‘monitored digital receiver 34. 1In order to more
efficiently scan only the available channels and/orx
sources and to avoid wasteful scanning of channels and/or
sources not available to the receiving equipment in the
statistically selected dwelling 14, the scanning tuner

10 may refer to the reference ligt 84 which stores the
available channels and/or sourcesg. The refefence
transport bitstream recovered by the ﬁuner and
demcdulator 70 is temporarily stored in a transport
‘bitstream buffer 72. Also, the reference input derived

15 from the input_SQ is coupled directly to the transport
bitstream bufﬁei 72 because this reference input is
alreédy in the form of a transport bitstream.

The reference transport bitstreams temporarily
stored in the transport bitgtream buffer 72 are passed to
20 an audio bitstream reader 74 which extracts all audio
data within the tuned reference.source. At the same
time, a code reader 76 extracts the identity codes

associated with the audioc data. The audio data extracted
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Fnt ernedi ate frequency source, are selected by a multiplexer 68 and are
tuned and denodul ated by a tuner 20 and denodul ator 70 in order 29 paRyisigos

a referenorootmanamport bitstream Because the antenna 32 ﬁ@%ﬁ%@ﬁﬁ&ﬁ
plurality of channels to the tuner and denodul ator 70, the tuner and

denmodul ator 70 preferably includes a scanning tuner to scan through each
of the channels 19 27 June 2005 WD 02/052759 PCT/ USO1/ 41333 avail abl e
fromthe antenna 32 so that all reference channels can be scanned in a
dynam c order, and so that the prograns carried in each reference channel

can be conpasedhd Nasad 18] c40-dhe QU0 9yt puL éﬁg%ﬁhgﬁ%ﬁrﬁ%&g{/:ﬁ abl e

digital receiver 34. In order to nore efficientl can o0

channel s and/iiitstine af Akl el wastetul scangi ng of channels and/ or
sources not available to the receiving equipnent in the statistically

sel ected dvel ling 14, the SCRMIRGIYNSE E%Pg8¥a£§5§rs£8¥%ge$reference st
r S OThe

84 which stores the avail able channels an sourtes. %ﬁerence

transport bitistdifamy eemeds ot RychBecbUpghadng 2daaRAULALOL; 0 1S o
nporarily stored in a transport bitstream buffer : S0, the “reference
i npait deri vedohpalra®dr i i4Wo Wekdetotp! ednghr ChLYoh O de. &F angpor
audio output signal representative of a tuned program as
~ extracted by the test feature extractor 62 and the
current reference feature set wﬂich is éxtracted by the
audio.bitstream reference feature extractor 78 and which
10 corresponds to one of'the channels (and/or sources)
available to the monitored digital receiver 34. .If a
match is found, the ideﬁtification code‘storea by the
code reader 76 is output through an input/output
Iinterface 82 to the store and forward device 12 over the
15 | output 52. The store and forward device 12 time stamps
the identification code and stores the time stamped
identification code as a record to be forwarded to a .
central office. 1If a match is not found, the comparator
80 controls the multiplexer 68 and/or the tuner and
20 demodulator 70 td select. a next input and/or channel
until a match is found.
In perfofming a comparison, the comparator 80
is arranged to compare the reference feature set

extracted by audio bitstream reference feature extractor
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bi tstream buffer 72 because this reference input is already in the form of
a transport bitstream The reference transport bitstreans tenporavi f¥ne 2005*
stored in the transport bitstreambuffer 72 are passed to 20 an audio
bitstream reader 74 which extracts all audio data within the tuned
reference source. At the same tine, a code reader 76 extracts the identity’
codes "associated with the audi o data. The audi o data extracted 20 27 June
2005 WD 02/052759 PCTIUSQO /41333 by the audio bitstreamreader 74 are
passed to an audio bitstreamreference feature extractor 78. The code
reader 76 t er?%orfal'”qm VRe Gkl e mertigenhtad yrheodef dnerse rarsgrentdi ng a
determ nation by a 5 conparator 80 as to whether it finds a match between
t he audi o outyiths teiqpinl t gmgrresdintats terest i thiree d Meregcarn asit extd=act ed by,
the test feature extractor 62 and the current reference feature set which

i's extract edbwffishe 72audi dcHe tteistedfuateirer erae Seatde By aHOk 48 and
whi ch 10 corresponds to one of the channels (and/or sources) available to

the moni t or ededitgiale:tacritvar 634. I & JT&iEAT $raupgdstt he i dentification
code stored by the code reader 76 is output through an input/output
ingerface 82eh%i&@%n§£ﬂ£et@@QREOEM@&$e e%hﬁ%orzc%%%he&@eselected by
' the scanning tuner of the tuner and demodulator 70 may
contain several sub-channels (minor channels). In this
'situation, the comparator 80 may be arranged to compare
the reference feature sets corresponding to the several
10 sub-channels in parallel to the test feature set.
Alternatively, the comparator 80 may be arranged to
compare the reference feature sets corresponding to the
‘several sub-channels one at a time to the test feature
is -set. As a still further alternative, the scanning tuner
of the tuner and demodulator 70 may be arranged to scan
~ through the sub-channels of an RF channel one at a time,
and the comparator 80 may be arranged to compare the
reference feature sets corresponding to these sub-
20 - channels one.at a time to the test feature set.
Although Figure 2 depicts the code reader 76 as
a-separate block, the function of the code reader 76 may

be performed by the audio bitstream reader 74. Moreover

hardware and/or computer software may be used to perform




15 output 52. The store and forward device 12 tine stanps the
i dentification code and stores the time stanped identification g9pdge,@s $oos

record tovpgobpnyarded to a central office. If a match ig-npt, _@%Qd t he
conparator 80 controls the nmultiplexer 68 and/or the tuner and

denodul ator 70 to select a next input and/or channel until a match is
found. In performng a conparison, the conparator 80 is arranged to
conpare the reference feature set extracted by audio bitstreamreference
feature extractor 21 27 June 2005 78 fromthe audi o portion of the

reference tr r nporari ed | the.transport bitstream
PQ énc? c#t%erreaﬂnc Xt r(gé gi} tﬁé FRSFIoPe¥dre extractor

buf fer 72tot tes eature se

ARIEE ISt Ry VRt
Conparator 80 iy TP B RS TR SR o ofk dRer it e
oature set . udE e e e B B o Frt R PR PhiRR (0 compare

the ref er ence,d salirey %h%%lgaeaa%egshge& &Vrfég'ﬁ,“bafé‘a””e's one

at atinme to e test atu
should not be understood to limit the invention to a

specific hardware and/or software configuration.
In order to compare the test feature set, which
is extracted by the test feature extractor 62 from the
10 audio signal representative of a tuned program, to the
reference_feéturé set, which is extracted by the éudio
bitstream reference feature éxtractor 78 from a program
carried in one of the channels available to the monitored
~digital receiver 34, the scanning tuner of the tuner and
L5 demodulatgr 70 may be controlled in a manner to more
efficiently scan.through the available channels with the
aim of reducing the time to find a match. For example,
the last several channels or programs to which the
monitored dlgltal receiver 34 was tuned may be scanned
20 ' before the remaining channels or programs are scanned.
Alternatively, a set of favorite stations or channels ér
programs may be prestored in the digital measurement
device 42 by the audience member 22, and these favorite

stations or channels or programs may be scanned before

_23‘_




set. As a still further alternative, the scanning tuner 15 of the tuner y
and denodul ator 70 may be arranged to scan through the sub-chanpel $u8f 2605
RF channel. one at a tine, and the conparator 80 may be arranged to conpare
the refelhW&5t8dture sets corresponding to these sub 20 THANHRS one at a
tine to the test feature set. Although Figure 2 depicts the code reader 76
as a separate block, the function of the code reader. 76 may be perforned
by the audio bitstreamreader 74. Moreover hardware and/ or conputer
software may be used to perform - 22 27 June 2005 WO 02/052759
PCT/ USO /41333 this and other functions (e.g., the extraction and

conpari son oftieeZEMpdndags PrakaPgr 8TaFEBNBROGNCT PFPYARE Xes separate

bl ocks. Thus, the bl ock diagram of Figure 2 provides a schematic depiction
of the functﬁ6ﬁ§n§dper#§rﬁe%u5§hﬁﬁeaég@FFéFlﬁ%asﬁ?%d%ﬁ%”ﬂ%bice 42, and
shoul d not be understood to.,limt the jnvention to a , specific hardware
and/ or sof t WHSESUSRIEGGr dEVERS £A BRY¥ePet BTEBRBRT ¢ httatente dpiadset |
which 1is extracted hy the test feature extractor, 62 fromthe 10 audio

si gnal repr eSS ETOM EREURERCEROGPRRTOL oL R 17 St e tdat ure set,

which is extracted by t%% audi o , .
5 audience member 22 to control the monitored digital

receiver 34 so that scanning begins with the channel
corresponding to the intercepted remote control signals.
These alternatives can be used alone or in combination,
and/or-any artificial intelligence algorithms that
10 forecast the likelihood of an audience's tuning choiceé
can be used.
As noted above, it iz known to use measurement
~apparatus to compare a signal selected for oﬁtput by a
. viewer to each of the signals available at that viewing
15 site. For this purpose, it is known to use a scanning
tuner to sequentially tune to each of the signals
available at the viewing site, and to compare each of
these signals selected by the scanning tuner, one at a
time, to an output of the receiver representative of the
20 | program to which the receiver is tuned. When a match is
found, the channel of the scanning tuner is noted and may
be used to determined the program being viewed. Tﬁis
channel may be stored énd later transmitted to the

central office 18 where the channel data can be compared




bitstreamreference feature extractor 78 froma program carried in one of
the channels available to the nonitored digital receiver 34, the7sgalpi o5
~tuner of the tuner and 15 denodul ator 70 may be controlled in a nanner to
nore efficiently scan through the avail able channels with the aim of

- reducing the time to find a match. For exanple, the last several channels
or prograns to which the nonitored digital receiver 34 was tuned may be
scanned 20 before the renmining channels or prograns are scanned.
Alternatively, a set of favorite stations or channels or prograns nay be
prestored in the digital nmeasurement device 42 by the audi ence nenber 22,

and these fawdrth @ sspedadreslwconipiided progy@modriand ngpynbergeanpgd bef ore

23 1, 1 27 June 2005 WD 02/052759 PCT/USQO /41333 the remaining stations

or channel s ¢dletexoymenthar & degtdnyedf Aheaphootizar cakiréedabhvenathe digital
measur enent. device 42 may be arranged to intercept tuning signals fromthe
renot e contr shepimgtl ja¢ dded Iimehe 5 audi ence menber 22 to control the

moni tored digital reme yere Shis e dedn SRR RO NG, Witd e channel

corresponding to the intercepted renote control signals. These"

aIEfrnativesiﬁa@eé%i%@egpab%ﬂemgﬁabﬁpﬁobegébkgﬁ’listing-function by
determining both the source (channel, television input,
etc.) and the éncoded identity of the program being
measured by reading a code from the program corresponding
to a comparison match. However, in the event that a code

10 is not found in a program, the system of the present

invention can default to the prior art mode described in

the preceding paragraph and transmit a source-oriented

datum (such as a channel datum) to the central office 18.
In a preferred embodiment of the invention, the

15 + feature extraction and comparison operations described
above are carried out so és to determine a similarity
between a short test period of sound and a
correspondingly short reference period of sound, so as to
compensate for the possible delay introduced by the

20 ' digital receiver, and so as to control the scanning.

.'Similarity between short test and reference periods of

sound is determined by comparing their power spectra in a
frequency domain. However, it should be understood that

other comparison techniques may be used. Additionally,

4]




and/or any artificial intelligence algorithns that 10 forecast the

| i kel i hood of an audience's tuning choices can be used. As notegapeye 2065
i's known R§OH§&' asurenment apparatus to conpare a signal selected for

out put by 2r to each of the signals available at tREFUSQI&WRg 15
site. For this purpose, it is knowmn to use a scanning tuner to
sequentially tune to each of the signals available at the viewng site,
and to conpare each of these signals selected by the scanning tuner, one
at a tinme, to an output of the receiver representative of the 20 program
to which the receiver is tuned. Wien a match is found, the channel of. the
scanni ng t unetSIaY RAMRENFRF 1R MAe hes sFovd deék vneREdcimstpyogr am bei ng
viewed. This channel may be stored and later transmitted to the central
office 18 mhe‘?%“ﬂ%%é#l‘?‘e@%ra PR B copgaFegnring2nayube 2005 with a
separately. co ﬁ%go mllstlngln order to determne the identity of

t he program c Attt icHEIRg the lchlﬁtreflltnﬁlmﬂaérp’ﬁfésent system
avoi ds the prcfbl ens, inherent 5 in setting up and nanagi ng a program
listing functGrEaRirate B REhitg a5t Whind §G§F€én€§h‘ah &| bets¢anyiesd on

[ npélt, etc.) and the _encoded identi t)é of the program being
next go that the average time resolution is minimized.

In a preferred embodiment of the invention, the
feature extraction and comparison operations are carried
out by pérforming a Modified Discrete Cosine.Transform
(MDCT)-or a Fast Fourier Transform (FFT) in order to

10 generate test and reference spectra which are then
comparéd to determine if they matéh. Accordingly; the
test audio signal of the program being.viewed, as
derived, for example, by the microphone 46, is digitized

~and its spectrum, obtained by a Modified Discrete Cosine

15 Transform (MDCT) performed by the test feature extractor
62, is compared with a similar MDCT spectrum obtained by
the audio bitstream reference feature extractor 78 from
the output of the tuner and demodulator 70.

The power spectrum method of program matchihg

20 offers several advantages. For example, very short
segments, on the order of 64 msec, of the test and
reference audio signais are adequate to indicate a
mismatch between test and reference signal streams at

that instance. As is well known in the art, the minimum
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(reasur ed by'reading a code fromthe programcorresponding to a conparison
mat ch. However, in the event that a code 10 is not found in a programetdsos

- syst em of ent invention can default to the prior ade
described‘?ﬁﬁygﬁzﬁbreceding paragraph and transnit a sourgébg?ﬁﬁﬂf%d dat um

(such as a channel datum to the central office 18. in a preferred

enbodi nent of the invention, the 15 feature extraction and conparison
operations described above are carried out so as to determine a simlarity
bet ween a short test period of sound and a correspondingly short reference
period of sound 0 to, conpensate for the possible delay introduced by
the 20 di gi tﬂe%ﬁ‘éﬁ%,t & Y NgoRERSHY ERENEC SARI RO i arity

‘bet ween short_test an eference periods of sound.is _determ ned by

conpari ng t hett*Fowe "’g%%eecltﬁ ;'?W FeTEBEGeACE dsARTEHSIHOWERBIPOVET Shoul d be
under st ood that .other c rison techni ques nay be used. Addjtionally, 25
27 June 2005 S%‘Uﬂ%ﬁ%@i@"g? G ERrss3the éﬂ?¥€-8ﬁp@ﬁsé{1?%’ﬁt¥ﬁ‘9a%e

provi ded by eﬂ%écientl coq£ﬁa$£ﬁitheﬁgomer spectra,. and scanni ng may be
control | ed by? iHQE%%%nfﬁﬁl (e RPPar PR oddeeer Ry nkB®on to direct
which reference will be scanned,5 next _so %hah the_average tinme resol ution
is Hinim zed regeneratlon Of audio inside of the televisiodn, as well
as added environmental noises picked up by the
microphone. Moreover, the spectrum computation at each
possible delay can be efficiently carried out by removing
the contributions of a few audio data samples from a
10 previous delay and by adding a few new audio data samples
representing the current delay through the use of a
sliding transformation discussed below. Furthermore, the
power spectrum method is independent of signal level.
Also, this method produces a high correlation score when
15 the test and reference signals match.
As an example,'the test feature extractor 62
and the audio bitstream reference feature extractor 78,
when arranged to produce power spectra by the use of a
Fast Fourier Transform (FFT), may produce corresponding
20 - power spectra 90 and 92 as shown in Figure 3, it being
understood that these feature extractors could have
otherwise been implemented to produce power spectra by

the use of an MDCT. A measurement is made by the test

feature extractor 62 to acquire test audio data for a
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In a preferred enbodi nent of the invention, the feature extraction and )
conparison operations are carried out by performing a Mdified Pysgngtezo0s
Cosine Transform_(MDCT) or a Fast -Fourier Transform (FFT) i er to 10
generate ?"e%‘Ez?oéﬁmdgref erence spectra which are then conpa Ce'laﬂwghg’é‘?erm ne

if they match. Accordingly, the test audio signal of the program being
viewed, as derived, for exanple, by the m crophone 46, is digitized and
its spectrum obtained by a Mddified Discrete Cosine 15 Transform (MDCT)
performed by the test feature extractor 62, is conpared with a simlar

MDCT spectrum obtained by the audio bitstreamreference _feature extractor
78 from the RARipG tdhe R d&Fsr tape &bpodaitayotntoocdured phiethespect rum

met hod of program matching 20 offers several advantages. For exanple, very
short segnemAiteFecheigiderd sreceivegeds 8F BhearRsingnyate edfrence audio
signals are adequate to indicate a_m smatch between test and reference
signal streaddZat TER PnSCIHES CAs tPSTWBPWEKNBRACEHEt h8uglt2s tHe ni ni num
- 26 27 June 2005 WD 02/052759 PCT/ USO /41333 resolvable tinme of a tuning
neasur ement CRFTHEOYRE SEREEEEM A9 e 1P IPBRYEEEGEYIt IPRIBIRERii red. The

power spectrum nethod al so reduces_the inpact of intentional '
5 -sliding FFT to the sampled audio data, where each test

power spectrum corresponds to a 512-sample block, and
- where each test power spectrum corfesponds to a delay of
the monitored digital receiver 34. On the reference
-gide, a 5lZ-sample block is read by the audio bitstfeam
10 | reader 74 for each audio program in the current digital
| stream. Bach such block is converted into a reference
power spectrum, such as the reference power spectrum 352,
by the audio bitstream reference feature extractor 78
using the FFT.
15 One of the reference audio blocks and one of

the test audio blocks may be denoted as follows:

R = {ro,...,rj,...,r511}
and
T = {tos--ostyreeertonl
20 : where r; and t; are the jth audio sample of the reference.

block R and the test block T, respectively. The

- 28 -
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and unintentional distortions introduced by the 5 regeneration of audio
inside of the television, as well as added environnental noisesz2pigked 2005
“by-the m . Moreover, the spectrum conputation at _each possible
del ay can"ﬁégie?@%’?i ently carried out by renoving the conPFTH8HE of a
few audi o data sanples froma 10 previous delay and by adding a few new
audi o data sanples representing the current delay through the use of a
sliding transformati on di scussed bel ow. Furthernore, the power spectrum
met hod i s i ndependent of signal level. Also, this nmethod produces a high
correlation score when .15 the test and reference signals match. As an
exanpl e, the qoéfsrtesﬁ’(?é’aﬁn@ ERPEXCcEBECEF2 qfdthRESahidPEkB| rEerdamoted er ence
feature extract%r 8, ~when arranged to produce power spectra by the use of
a Fast Four %t drm (FFT), may produce correspondi ng 20 power spectra
90 and 92 as shown in Figure 3, it being understood that these feature
‘extractors could have otherw se been inplenented to produce power spectra
by the use of an MDCT. A neasurenent is made by the test feature
extractor 62 to acquire test PARdi 5 nga-forP:'a 27 +P2¥sJJune 2005 WO

02/ 052759 PCT/USO /41333 period tine 'noaln%ss than the delay introduced by

t he : ' ' : ‘

5 P(T) = {QQ:--.-rqil"'rq255}

where p; and q; are the power of the frequency componentsg
corresponding to an index i in the reference and test
blocks R and T, respectively. The index i may be related

to frequency, for example, by the following equation:

The similarity or correlation between the two audio

blocks is then computed by the comparator 80 according'to

the following equation:

n
z Prer -~ PV P~ 0)
SRT) = SPR)P(T) = L2

n

=z |p.mp)l
J=m
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nmonitored digital receiver 34 at a sanpling rate of 8 kHZ Then, a series
of test power spectra, such as the test power spectrum 90, is genesah&tsdys
-applyi ng 3%3 sliding FFT to the sanpled audio data, where each test power
spect rum COPPELYPGRds to a 512-sanple block, and where eabhPaY¥+13Bwer
spectrum corresponds to a delay of the nonitored digital receiver 34. On
the reference side, a 512-sanple block is read by the audio bitstream 10
reader 74 for each audio programin the current digital stream Each such
block is converted into a reference power spectrum such as the reference
power spectrum 92, by the audio bitstreamreference feature extractor 78
using the FFT. 15 One of the reference audi o bl ocks and one of the test
audi o bl ocks may be denoted as follows: R={ro,...,rj,...,rsv.} and T =
{to,...,tj,.. "0z 0 @ vhér & RP4andnf] vapEst HéxjYh daid ovebmipt indf t he
reference block R and the test block T, respectively. The - 28 27 June
2005 WO 02/ 052 PEgiRsoL /o H3% o lesiaadienyapd®er spectra of these

bl ocks are denoted as follows:

1 0
xy) = {o <0

The two equations immediately above effectively compare
5 weighted spectral slopes of the two audio blocks. This
comparison is advantageous to overcome noise picked up by
the microphone 46 and distortions/special effects
generated by the monitored digital feceiver 34,
The above similarity measurement is preferable
10 " because it works even when ambient noise is mixed into
the original signal by the microphone 46, and when
distortion is introduced by the set top box 36 or the-
television 38.
However, this similarity measurement may not be
15 robuét enough for.some situations because the correlation
- performed by the comparator 80 relies on a single pairrof
audio blocks, because these blocks repreéent an extremely
.short (~64 ms) segment of the corresponding signals, and

because one or both of the signals may be corrupted by

20 the ambient noise to such an extent that an accidental
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P(R = and 5 P(T) = {9g0,...,0i,...,0255} where pi and gi are the power of

t

the frequency conponents corresponding to an index i in the referenga aus

test blo T, respectively. The index i may be related to
frequency%‘?gﬁ}%%grrpl e, by the following equation: 10 Q FCEUYHEIRBEe
simlarity or correlation between the two audio blocks is then conmputed by
the conparator 80 according to the following equation: n s(RT) =
S(F(R,P(T)) _J=rnn EIP.1-PI J=m29 27 June 2005 WD 02/052759
PCT/ USO01/ 41333 where 0 < m< n s 254, and where V(x,y) is a weighting
function given by the foll ow ng_lésttquation: V(xy) < 0 The two

- 10y ;
equat i ons i T Ak RO S e 9P EREHLE - SEWePﬁﬁﬁﬁdt@p@@b-'F%ﬂ’e sl opes
of the two audi o bl ocks, This conparison is advantageous to overcome noise
pi cked up by a robkust 51m11ar;ty measurement, m successive pairs of

audio blocks may be correlated by the comparator 80.

Such m successive pairs of audio blocks may be designated

5 ' as.fqllows:

(erTl) £y (Ri:Ti) P ey (Rm,Tm)

where R; designates the i™"

reference block and T;
designates the i™® test block. The comparator 80 then
computes a matching score M(R,T) according to the

19 following eguation:

MRT) =

where S; is the jth best similarity among m similarities,

and where n is the number of non-matching blocks out of m

blocks. If M(R,T) > K (where K is a tﬁreshold having a
15 value, for example, of 0.8), the reference and test audio

signals match. For m = 6, for example, R and T represent
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t he nlcrophone 46 and distortions/special effects generated by the .

noni tored digital receiver 34. The above simlarity neasurenent 3P June 2005
preferable 10 because it works even when anbient noise is mxed into the
ori gi nal ¥YMHA2BY the nicrophone 46, and when distorti FFFYSHHEPEduced by
the set top box 36 or the television 38. However, this simlarity

measur enment nay not be 15 robust enough for sone situations because the
correlation perfornmed by the conparator 80 relies on a single pair of

audi o bl ocks, because these bl ocks represent an extrenmely short (-64 ns)
segnent of the corre ndi ng signals, and because one or both of the
signal s may Be t&dadu ﬁzé@tbﬁnzgftﬁ§4aﬁﬁbenFOﬁOB§@ht@ simd wgsahtgmn .t hat an
accidental 30 27 June 2005 WD 02/052759 PCT/ USOI /41333 and m st aken
correl ati on GaPS EaAYLEs| fagr ber obbaibhfeby salrobily Biwidarity

measur enent, m successive pairs of audio blocks may be correlated by the
conparator 80. Such n1§@cé§s§P@§lb&Pr§h@t ahdi abpreckermulatiedasignated 5
as follows: (R, TI) (R, Ti) & Tm) where R designates
the ith refel¥wdaias sedsen@atrhegeyhgnat bhet av i@hcmmntblxﬁ:momﬁe

cogParator 80 t hen )
like or is silent. TIf noise-like or silent audio blocks

cause false matches, incorrect code may be reported.
Moreover, if noise-like or silent blocks fail to produce
any matches-at all, there may be a substantial passage of
time before the reporting of a correct code identifying
10 the channel, station, or program to which the tuner and
demodulator 70 is tuned. Thus, the comparator 80 may be
arranged to detect both situations and react to them-
differently.
For example, a test audio block T may be
15 determined to be noise-like if the standard deviation of
its power spectrum is less than a threshold K,, and a
test audio block T may be determined to be silent if the

following relationship is satisfied:

255
.E q;‘ < Ks
I=5

20 where ¢; is the power of the frequency component

corresponding to the index i in the test block T, s is
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conputes a matching score MR T) according to the 10 follow ng equation: 1
mn MR~ _ES.  mnj=1 where Sj is the jth best simlarity
simlarities, and where n is the nunber of non-nmatching bIocksqgﬁ?ﬂgg;%OOS
bl ocks. |fYRCR¥H™ K (where K is a threshold having a 15PGHUS®/A1§%,
exanple, of 0.8), the reference and test audio signals match. For m = 6,
for exanple, Rand T represent - 31 27 June 2005 WD 02/052759

PCT/ USO01/ 41333 a total duration of 384 nms. For such a tine resolution,

good results can be obtained by selecting n = 2. it is possible that the
above fornul ation can produce false matches where the audio content is

noi se- 5 |ikethe 1RAF |eqtresgonbing -9 ke pertdicrdar Fuenveprvekandakise

fal se matches, incorrect code may be reported. Moreover, if noise-like or
si | ent bl ockslfa? | theeHivklice 2 siRinatldikes andder, sifert wafebenge
substantial passage of tinme_before the reporting of a correct code
identifying 10le®e Rigahdte datgywimedsipdgrdmi-to which the tuner and
denodul ator 70 is tuned. Thus, the conparator 80 nay be arranged to detect
both situations and readie t13piadmon of silence with respect to data

5 from the audio output coupling 47 or the microphone 46
can also be used by the on/off processor 55 to decide if
the television 38 is on or off. If silence has been
successively detected for more than N; blocks, then the
television 38 is regarded as being off N, blocks ago.

10 The set top box 36 or the television 38
introduces a delay that varies from receiver to receiver.
To overcome this delay problem, the test feature
extractor 62 may be arfanged to sample the audio for a
duration much longer than 384 ms. For example, the test

i5 feature extractor 62 may be arranged to sample the audio
for a duration of two seconds. If so, a set of test

samples may be denoted as follows:

D = {dﬂ"’°’dk""’dM}

k™ sample, and M+l is the total number of

where d. is the
20 ‘ samples 4, which equals the sample rate times the sample
duration. For an 8 kHz sampling rate and a two second

duration, a value M = (8000) (2) = 16000. From the set D
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differently. For exanple, a test audio block T may be 15 determ ned to be
noi se-like if the standard deviation of its power spectrumis |ggs 1] ’
threshold Kn, and a test audio block T may be determ ned to be %?I%ﬁégﬁ%ébs
the fol | HR%YP5¥&Pationship is satisfied: 255 Egli<ks |BCRUS4Hdre qi is
t he power of the frequency conmponent corresponding to the index i in the
test block T, s is - 32 27 June 2005 WO 02/052759 PCT/ USQ1/ 41333 the

i ndex corresponding to a particular frequency, and K is a threshold. A

noi se-1i ke and/or silent reference block R can be determned simlarly.

The detection of silence with respect_. to data 5 fromthe audi o out put
coupl i ng 47 @Pige WHELSHRHNe tEST a1 BéoBESuSe Py F9iegnash/ of f processor
55 to decide if the television_38 i;s on or off. If silence has been :
successi vel y 3¢eoegied t6r ther EH@WiRI bl ocks, then the television 38 is
regarded as being off NS bl ocks ago. 10 The set top box 36 or the
television 38 introduces a delay that varies fromreceiver to receiver

Ta = {dosar---+Q4sar -+ - 151140} -

Bach test block T, corresponds to a possible delay.

5 There are M- (512) (m) possible delays or, according to the
above example, 16000-512%6=12928 possible delays. A
gimilarity score between a test signal D and a reference
signal R may be denoted score (D,Rr) and is computed

according to the following equation:

10 | score(D,R) = max (M(R,T)) .
O<d<M-512m

Because D remains invariant for different reference audio
blocks, the comparator 80 only computes the spectra 6f D
once, and then compares D to all reference features. In
other words, the comparator 80 compares a test signal

15 with many reference signals in parallel. 2An efficient
way to compute the spectra of D is to use a sliding FFT,
as described hereinafter.

To handle all of the above situations, the

comparator B0 uses a novel approach in order to shorten
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Jo overcone this delay problem the test feature extractor 62 may be
arranlged to sanpl e th;a audio for a duration mt;ch Iongerdt han 3851 Ihgo;_roos
exanpl e 915> feature extractor 62 may be arrange t

audi o fob@o%%?g’tl on of two seconds. if so, a set of tes?éﬂUgﬁWeg may be
denoted as follows: D = {do, .. .,dk, . ,dm where dk is the kth sanpl e,
and M+l is the total nunber of 20 sarrpl es d, which equals the sanple rate
times the sanple duration. For an 8 kHz sanpling rate and a two second
duration, a value M= (8000)(2) = 16000. Fromthe set D 33 27 June 2005

WO 02/ 052759 / ff. i t.est di o bl ocks. Td

f or med accor{'!c.}%r L}?%Rﬁ'a%%ﬁ I ovvlc‘r%]ig ﬂra’ %rw{%%lg &ess %u |w§ +d8§ ghls gr5(131+d)

‘Each test bl T t bl e d M (512

bossi bl e del S8 ol(rj BRRE ting o AT, St:?\}:e%eﬁlxgr%prf!‘gtslé G SeBisl (512 (M
bl e del d

Irotca)fszlrenge es?g%éef %ﬁdfglﬁg (?%ot egjl%£r e\fgeD% lngcgﬁpli{l 15]Iél%’gor ding to

the. 1 ol| o g, AU, 80n AD.S 43R ;o%%nw( B0 comg’ggfs”énmm

5 results {Same, Noige, SilentRT, SilentT, Different) but
also on its states (8, V, W, 0) as well as on the values
of two counters (nCount and sCount). Accordingly, the

comparator 80 operates in accordance with the following

. state table:
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Because D remains invariant for different reference audio blocks, the
conparator 80 only conputes the spectra of D once, and then CC"EF”JﬁhJ)édbS
al | refer§€§ 87é§|Jres In other words, the conparator 80 conpares a test
si gnall gﬂ iy reference signals in parallel. An eff?gpgﬁl“lﬂﬁy to
conpute the spectra of Dis to use a sliding FFT, as described

hereinafter. To handle all of the above situations, the conparator 80 uses
a novel approach in order to shorten - 34 27 June 2005 WD 02/052759

PCT/ US01/ 41333 the tine during which TV viewing is unknown. in this novel
approach, the_ggnpaLaf .80 di.rects its actions (fhp Lpnnrtlnn of VIeang

and t he setti;gkiﬁ_iiugflwuws and_Henndu¥ator 70) ha¥ed not only ®n its
conpari son 5 {7&%ults (B&kertigrde) ReprektrPdesiRanart (code) dRepreit bredehl|so
onits stated (8, Vv, WPtetea¥ well|as on the ;ﬁﬁﬁ§$=Wﬁ t wS et ers
(nCount and 4G cordingly Y he conparaor 80 operatles in _accordance
with the fol |MW€%¥|§FBW%€Q 3Ftage=Sune 2(fimtens 02/ 0RFBOCE (TVOR)
PCT/ USO1/ 41333 Report {(end) Report(end) [ScanNext () [State=S
3 4Report (end) [ScanNext ()
. .5
Noise State=W State=W nCount= Report (TVOn)
© [Thres=T0 Thres=T1 nCount+l  [State=S
nCount=1 nCount=1 If (nCount >
: Thres) {
Report (end)
State=8
ScanNext ()
6 7/} 8
SilentRT [Thres=T2 Thres=T3 sCount= OffProcess ()
State=W State=W sCount+1
nCount=1 sCount=1 If (sCount >
Thres) {
Report (end)
State=8
ScanNext ()
9 10} 11 12
5 SilentT |[sCount= Same as Left sCount= OEfProcess ()
sCount+1 sCount+l
Thres=T4 If (sCount >
State=W Thres) {
Report (Audio
| Off)
State=0
13 } 14

In the above table, the states of the comparator 80 are
search, verification, wait-to-gee, and audio-off denoted
as 8§, V, W, and 0, respectively, and its comparison
rresults are Same, Different, Noise, SilentRT, and

LC | SilentT. SilentRT designates that both the test signal
and reference are silent, and SilentT designates that

only the test signal is silent. A counter nCount records
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SV wo Same Report (code) Report (code) Report (code) Zeport (code)
State=V State=V State=V 1 2 Different ScanNext O State=S State= 827 June 2005

eport ( TV t (end) Report (endScanNextO State=S 3 4 ort
(endScan@Ho%%g%m se State=W St at e=W Count = eport(TVOw)P('Wﬁ%(Q“WThr es=T1

Count +1 State=S Count=1 Count=1 If (nCount > hres){ Report(end) State=S
ScanNext () 6 7} 8 SilentRT hres=T2 Thres=T3 sCount= Of Process O State=W
Stat e=W sCount +| Count =1 sCount=1 If (sCount > Thres) { Report(end)
State=S ScanNext O 9 10 11 120 5 SilentT sCount= Same as Left sCount=

O . i ‘
O f Process the number of consecutive times that the comparator 80

returns Noise as a result. A counter sCount records the
number of conseéﬁtive times that the comparator 80
returns SilentRT or SilentT as a result. The matching
5 - threshold for Same is lower if the comparator 80 is in
the state V than if the comparator 80 is in the state S.
When the tuner and demodulator 70 is tuned to
the same channel as the television 38, some of the
results will be Noise because noise is a genuine part of

10 the audio, and because short time spans of signature
extractions makes normal sound noise-like. However,
Noise cannot be used to conclude that the test signal and
the reference signal match because other programs contain
noise as well. Nevertheless, there is a higher

15 probability that the subsegquent signatures will be
matched as Same 1f they are the same because a program
will not be all noise. This higher probability suggests
that the tuner and demodulator 70 need not be changed
until more data is observed.

20 The thresholds T0 and T1 may be used to
regulate the maximum number of times that a current
channel will be observed if all matching results in
Noise. If the current program has never been matched as

Same so far, the chances that they are the same will be
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sCount +1 sCount+l hres=T4 If (sCount > State=Whres){ Report(Audio Of)
State=0 13 } 14 |In the above table, the states of the conparatqal ’g 05
search, verification, wait-to-see, and audio-off denoted as S, 'V, ang
0, respecAWG25_nd its conparison results are Sane, Dif¢EV¥MHI3R0I se,
SilentRT, and LO SilentT. SilentRT designates that both the test signal

and reference are silent, and SilentT designates that only the test signal
is silent. A counter nCount records - 36 27 June 2005 WD 02/052759

PCT/ US01/ 41333 t he nunber of consecutive tinmes that the conparator 80
returns Noise as a result. A counter sCount records the nunber of
consecuti ve tS¥fEdeth&hathdsc opheratise 8be rcaegrns TBBenfRTChing f&nt T as a
result. The matching 5 threshold for Same is lower if the conparator 80 is
in the stat€ntdmed forhéidengar-at Ochgpwisei nmakehipgt ésSconpered he

tuner and denpdul ator 70 is tuned to _the same channel as the television
38, sone of tify time Tl. " This same discussion applies to the

1

matching results SilentRT using the thresholds T2 and T3.
5 _ Accordingly, the comparison performed by the
comparator 80 is extended from the tradiﬁional two-mode
operation to that of fourteen modes. These modes are
denoted with corresponding numbers in the above table.
The advantages of the fourteen-mode operation include the

10 following:

1) The time needed to match a program is
adaptive to the content of that program.
Thus, distinctive audioc takes a shorter
time to match than a less distinctive one.

15 On the other hand, the traditional two-
mode approach uses equal amounts of time
for all programs regardless of the audio
content, and this amount of time has to be
as long as required for the worst case.

20 2) The fourteen-mode approach shortens the
average amount of time that television
viewing is unknown. When Noise or
SilentRT periods happen, the traditional

two-mode approach will mark
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results will be Noise because noise is a genuine part of 10 the audio and
becatise short tinme spans of signature extractions makes nor mal

noi se-lik ver, Noise cannot be used to conclude t t S|gna
and the é?%ﬁm%7§ signal match because ot her prograns cgﬁ%gﬁﬂﬁ”ﬁg?se as

wel | . Nevertheless, there is a higher 15 probability that the subsequent
signatures will be mtched as Sane if they are the sane because a program
will not be all noise. This higher probability suggests that the tuner and

denodul ator 70 need not be changed wuntil nore data is observed. 20 The
thresholds TO and Ti may be used ta equl ate e .maxi mum nunber_ of timnes
that a current channel mAIIH%EEEH§gF®§%DFaSéFb ﬁﬁ@@ﬁpﬁankggﬁ??%l Noi se.
| f the current program has never peen matched as  Sane s i t he chances
that they are the same will| 35&CPE7 25 U2 nj’ﬁ’ﬁevé&é?%ngmd’gé BoolE rew

PCT/ US01/ 41333 snal | er thatﬁ#f ot herw se t he casEt g , matching is
‘continued for time TO O her'EESHafORenGPPEoe6Ht FRGERS fbre$he Ti. This

same di scussion applies to t

nmat chi n ults_Sil ent usi ng the
thresholds T2 and T3. 5 Acc &Hﬂﬁ ¥Veopﬁ% %@%ﬁ&PF&g SEEPROFnedt Dy t he

5 : practice, (NumberOfChannels-1) is much
_greater than Ti. Thus, the amount of
unknown viewing time is significantly
ghortened with the new fourteen-mode
approach.

10 '~ 3) The present invention has a built-in
audio-off detection. When audic-off is
detected, OffProcess ()} can be invoked to
handle all other system tasks.

A few examples may be useful in understanding

15 the above table. If the comparator 80 is in state 8 and

detects a match between the test and reference feature
sets (Same), the comparator 80 reports the code readrby
the code reader 76 and transitions to state V. 1If the
comparator 80 is in state V and detects Noise when

20 comparing the test and reference feature sets, the

comparator 80 sets the value of Threg to Tl, sets the
value of the counter nCount to one, and transitions to
state W. If the comparator 80 is in state W and detects

that both the test signal and reference signal are silent
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conparator 80 is extended fromthe traditional twd-node operation to that
of fourteen nodes. These nodes are denoted wth corresponding niyrb T '
t he above table. The advantages of the fourteen-node operation |n6ﬁ%§% {Q&?
10 fol | ow¥Ry92/08%75the time needed to match a programis dfdPPINEIBY t he
content of that program Thus, distinctive audio takes a shorter tine to
match than a | ess distinctive one. 15 On the other hand, the traditional

t wo- node approach uses equal anmounts of tinme for all prograns regardl ess
of the audio content, and this anount of tinme has to be as |long as
required for the worst case. 20 2) The fourteen-node approach shortens the
aver age anmountSidentR® + fdie (ENBATSCER 80 é%Fﬁgmﬁgtﬁnkg%vﬂ?uWe‘?f Neise or

Si |l ent RT periods happen, the traditional two-node approach will mark - 38
27 June 2005 CONDEEY GBS bUTCYSORF4] ggmpares the current count of

(Nunmber O Channel s- 1) (Ti meOhnEachChannel ) _seconds as unknown vi ewi ng, while
the new fourdhee fOvEHERFEGBEEh tRadtes valugpsf Thres. If the current :

count of the counter sCount exceeds the value of Thres,
5 the comparator 80 transitions to state S and_scans to the
next channel. If the current count of the counter sCount
does not exceed the value of Thres, the comparator 80
.remains in state W. The comparator 80 transitions to
state O whenever the count of consecutive SilentT exceeds
10 a predefined threshold T4 or whenever the on/off signal
53 indicates off.
The sliding FFT mentioned above can be

implemented according to the following steps:

STEP 1: Compute the Fourier transform of the first block

15 of data using FFT.

STEP 2: the skip factor k (which, for example, may be
eight) of the Fourier Transgform is applied according to
the following equation in order to modify each frequency
compeonent F,,4(u,) of the spectrum corresponding to the
20 : initial sample block in order to derive a corresponding

intermediate frequency component F; (u,):
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(Ti)(;Ti mreOnEachChannel ) seconds. In 5 practice, (NunberO Channel s 1) IS
much greater than T1l. Thus, the anmpbunt of unknown viewi ng ti a 2005
significagidypssi@rtened with the new fourteen-node apprp@ﬁﬁs % Yhe

pr esent |nvent|on has a built-in audio-off detection. Wien aud |o Bef i
detected, OfProcess() can be invoked to handle all other systemtasks. A
few exanpl es may be useful in understanding 15 the above table. If the
conparator 80°is in state S and detects a natch between the test and
reference feature sets (Sane), the conparator 80 reports the code read by
the code reader 76 and transitions to state V. If the conparator 80 is in
state V and detects Noi se when 20 conpari ng thm&est and reference feature
‘sets, the conparator 80 sets Eﬁe;)v%l%g(u@ﬁxﬂ'h( %¥ T1, sets the value of
the counter nCount to one, and transitions to ate W If the conparator
80 is in state Wand detects that both the test signal and reference
signal are silent - 39 27 June 2005 WO 02/052759 PCT/ US01/ 41333
(SilentRT), the conparator 80 increnments the count of the

where i represents the square root of -1, where u, is the
| frequency index of interest, and where N is the size of a
block used in the equation immediately above aﬁd may, for
5 example, be 512. The frequency index u, varies, for
example, from 45 to 70. It should be noted that this
first step involves multiplication of two complex

numbers.

STEP 3: the effect of the first k samples of the 0ld N
10 . sample block is then eliminated from each F,(u,) of the
- spectrum corresponding to the initial sample block and
the effect of the eight new samples is included in each
Fq(ug) of the spectrum corresponding to the current sample
block increment in order to obtain the new spectral
15 amplitude Fp.,{u,) for each frequency index u, according to

the following equation:

m=k 2o 1
Fri) = Fi) + 3 (o) ~ Fufmesp- (0 Dy
m=
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counter sCount by one and conpares the current count of the counter sCount ;
to the value of Thres. If the current count of the counter sCo 5
0

t he val ue [es, 5 the conparator 80 transitions to st % scans
the next VY:‘%%‘E‘ If the current count of the counter s(ﬁmg’lgé d not
exceed the val ue of Thres, the conparator 80 remains in state W The
conparator 80 transitions to state O whenever the count of consecutive
SilentT exceeds 10 a predefined threshold T4 or whenever the on/off signal

53 indicates off. The sliding FFT nentioned above can be i npl enented
according to the foll ow ng steps: STEP 1: Conpute the Fourier_transform of
the first bl Jfered cﬁgada’c FRGSRGIEST theTEaupre, REOSKPPH faet BREKS (fwich,
for exanple, ma be ght) of the Fourier Transfqormis applied_according -

to the fol | A% nequﬁaﬁer d#“? erd‘?'ed‘éqD“%ao‘WWeeé[@H-uﬁsequéﬁc?hol'}?ﬂﬂrpbﬁent
Fold(uo) " of L, SpeSLIUM,cor epond g 10, L0S 20 Lout il arp) el ock in
A0 T Une b1 MY €5 %%T/s%rsn%]é/tda‘.]é%?)%fzauigarloduct of a real
5 _ .number and a complex number. This computation is
repeated across the frequency index range of interest
(Eor example, 45 to 70) to provide the Fourier Transform
of the new audio block.
As indicated above, a Modified Discrete Cosine
10 Transform, whiéh'is well known in the digital signal
processing arts, can be used in the foregoing method
instead of a FFT.
The television tuning measurement provided by
the present invention is non-intrusive, thus avoiding any
15 risk of damage to a panelist's equipment by an installer
who might otherwise have to open the panelist's equipment
in order to attach tuning measurement devices thereto.
For example, the microphone 46 is used to non-intrusively
acquire the audio output of the monitored.digital
20 receiver 34 for processing bx the test feature extractor
62. As another example, the audio output coupling 47 may
be made to an audio signal output connector (e.g., an
audio output jack; or the like) of the monitored digiﬁal

receiver 34 in order to non-intrusively acquire its audio
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Fi (u0) = Fild(uO)exp- ( N' where i represents the square root of -1, where

uo i$ the frequency index of interest, and where Nis the size léﬁﬁg
used in the equation i nmedi ately above and may, for 5 exanple, %L'@TE? e

frequencyMHHER? D varies, for example, from45 to 70. | tPSMBAIBE not ed
that this first step involves nmultiplication of two conplex nunbers. STEP
3: the effect of the first k sanples of the old N 10 sanple block is then
elimnated fromeach F1(uO) of the spectrumcorresponding to the initial
sanpl e block and the effect of the eight new sanples is included in each
F1(u0O) of the spectrum corresponding to the current sanple block increnent
in order to GBEEW: £RE RERC§sEdPLalY1EhEnBrLekERCE featuye)exyracn
frequency index u0 according to the follow ng equation: m= k 2=0(k- m+ 1)
Faew(u0) = FBe0) + E /r{{ (new(m - .fora(m)exp- ( N)i nrl 41 3 27
June 2005 WD 02/ 052759 _PCTI US01/ 41333 where_i again_represents the square
‘root of -1, where foil #l8Rd FhewakiditKetPi ﬁ%@ﬂﬁgﬁi henwbfe REPIIANS | t

shoul d be .
at the point of audience measurement in accordance with
5 the present invention offers an economic benefit to the
researcher by allowing the researcher to avoid the costs
of operating a separate measurement system for
associating named programs With some sort of intermediate
household tuning datum.

10 Moreover, the present invention is compatible
with existing systems used for measuring analog
broadecasts. That is, inasmuch as both analog and digital
broadcasting will occur and both analog and digital
receivers will be encountered during an extensive

15 . transition period, it is clearly desirable to be able to
install a single suite of measurement equipment in =a
statistically selected dwelling, rather than having two
sets of equipment producing two sets of data that have to
be reconciled in a central facility.

20 | Certain modifications of the present invention
have been discussed above. Other modifications will
occur to those practicing in the art of the present

invention. For example, the comparator 80 may include a
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noted that this second step involves the addition of a conplex nunber to
the summation of a product of a real 5 nunber and a conpl ex ruuﬂE%.nggé%oosf
conputation is repeated across the frequency index range of interes (for
exampl e, MPVEP to provide the Fourier Transform of tHE/HEW481di o

bl ock. As indicated above, a Mdified D-screte Cosine 10 Transform which
is well known in the digital signal processing arts, can be used in the
foregoing nethod instead of a FFT. The tel evision tuning nmeasurenent

provi ded by the present invention is non-intrusive, thus avoiding any 15
risk of danmage to a panelist's equi pment by an installer who m ght

ot herwi se haRrag@Fagas tHeEreRTeidesisor dguippdent toi govkdel the avarwbdus uni ng
measur enment devices thereto. For exanple, the m crophone 46 is used to
non-i nt r usi vEaRRTragdqRs @t Fdeaddicd tedt persorempatndavioeed2di gital 20
receiver 34 for processing by the test feature extractor 62. As another
exanpl e, the audi o out pdECcoBiehgonpaydpy beenhdett andnrafreliienss gnal

out put connector (e.g., an audio output jack, or the like) of the

noni t ored di RAET SRECETRer theith sdOpes maYnbA- FATPasederydarTBire its

audio 42 27 June 2005 WO 02/052759 PCT/ US01/41333
5 considered to match if they have the same sign. However,

other matching algorithms may be performed. Por example,
amplitudes may be compared at selected frequencies, or
slopes may be matched based on other criteria such as
magnitude of the gorfesponding slopes.

10 _ Moreover, although the present invention has
been particularly described above in connection with
televisions, it should be appreciated that the present
invention may be used in connection with other devices

- such as radio, VCRs, DVDs, etc.

15 Furthermore, the present invention has been |
described above in the context of detecting tuning
selections in the statistically selected dwelling 14.
However, the present invention may be used for other
applications, such as detecting and/or verifying the

20 distribution of programs, determining the distribution
routes of programs, etc.

Accoxrdingly, the description of the present
invention is to be construed as illustrative only and is

for the purpose of teaching those skilled in the art the
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out put for processing by the reference feature extractor 66. Al so, the

ability to clearly identify prograns at the point of audience W?ﬁqﬁﬁfg“55°5
in accordawoeziokidzks 5 the present invention offers an ecoge%oﬁﬁggl to
the researcher by allowi ng the researcher to avoid the costsS ~of oOperating

a separate neasurenent systemfor associating naned prograns with sone
sort of imternediate household tuning datum 10 Moreover, the present
invention is conpatible wth existing systens used for neasuring anal og
broadcasts. That is, inasnuch as both anal og and digital broadcasting wll
occur and botBednahoge apf dhgi-t-Bhg SECEAINE S RE erguntered during an
extensive 15 transition peri o%gj i? IS 3ear% J%aéslldrq’ldbl g%[%o%tbegaégﬁem?g

install a ,siBgleasibd es@bs PRASHS BIRN: QP aﬂﬂn&jﬁ%ﬂ? LaL! cal | #Eg o

sel ected dwel ling, rather than having two sets of equi pnent prggﬁ‘g

sets of data shathdaveydQride, rec@nehd adidih A el aghl ity. 20 Certain
nodi fi cations of the pr esejht I nvent i oneg%avéqbeen%éﬁ soég"uggéd above. O her

modi | cat | onsmydlichotisis #hid0SeaalLG Mhd LA 3t 9f LBERhEgeN!

i nvention. For exanple, the conparator 80 may Inc te 2005
claims is resexrved.
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WO 02/ 052759 PCT/ USO /41333 programmed m croprocessor in order to control
the various operations of the digital neasurenent device 42. AI§9,JMan2005
conparing the test and reference power spectra, their slopes may b
conpared and are 5 considered to match if they have the sanme sign. However,
ot her natchiﬁ&{ %Q&&kﬁ ' be performed. For exanple, anplitudes may be
conpared at Sefectet=freguerti es, or slopes may be matched based on ot her
criteria such as magnitude of the correspondi ng sl opes. 10 Moreover,

al though the present invention has been particularly described above in
connection wiwth televisions, it should be appreciated that the present

i nventi on may Be used Amatiowhiec tetemininghvittiner a plevdilitest programsaas r adi o,

VCRs, DVDs, etc. 15 Furthernore, the present invention has been described
above in thebeeanrtlextd af beleteoéd Mga eRite@d ré&elvee it Ombnitdred iR, Beat i stical |y
selected dwelling 14. However, the present- invention may be used for other
appl i cat § onsmehbg Bodpridgg:ecting and/or verifying the 20 distribution of
prograns, determning the distribution routes of prograns, etc.

Accordi ngly, the %ﬁﬁﬁ&gékggtggwhgﬁgg%sg&g u){ngg@é%ﬁsﬁ%%?%ggbe construed

as illustrative only an urpose o Bskilled in

the art the . .
an output of the monitored receiver;

extracting a set of reference portions at the monitored site
corresponding respectively to a set of reference programs, wherein the set of
10 reference programs corresponds to at least a subset of the plurality of
programs; and
‘comparing the test signal and the set of reference portions in a

substantially parallel manner.

15 2. A method as defined in claim 1 wherein the plurality of
programs is transmitted with a respective plurality of embedded identification
codes to enable each of the plurality of programs to be received by the |
monitored receiver, and further comprising identifying the selected program
based on an embedded identiﬁcétion code in the plurality of embe:dded

20 jdentification codes corresponding to a reference program in the set of
.referencé programs if the test signal matches a reference portion in the set of

reference portions corresponding to the reference program.
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- 44 Y 27 June 2005 WD 02/052759 PCT/USQ /41333 best node of carrying out
the invention. The details may be varied substantially w thout éipp'%&g%os
fromthe spirit of the invention, and the exclusive use of all

nodi fications which are within the scope of the appended clains is

reserved. 45 7 June 2005 I 175 CLAINED IS, 1. A nethod for

det er mi ni ng whi‘ch of ﬂﬂ?%ﬂ%f%?gﬁ%@ herewn idgiayingdhesalested o be
received by a nonitored receiver at a nonitored site, the 5 nethod

conpri si ng: Rregepheampisenstoang theiembstidedidentifisetion engetwith fiimgel ect ed program
from an output of the nonitored receiver; extracting a set of reference
portions at stmepnonitored site corresponding respectively to a set of

ref erence progranms, wherein the set of 10 reference prograns corresponds

to at |east a subset of the plurality of prograns; and conparing the test
signal and the set of reference portions in a substantially parallel

manner. 45 2. A net hoda asrlef dsefntdlindiAh™M fvh%ﬁt?%&g#ﬁ%n%l ural ity of

programs is transmitted wth a respective plura edded
i dentificat 'c%[i]responds to a test audio signal.

5. - A method as defined in claim 4 wherein the test audio signal is
determined by way of a non-invasive sensor positioned proximate to the

10 output of the monitored receiver.

6. A methgd as defined in claim 1 wherein the set of reference

portions corresponds to a set of reference audio portions.

;5 7. A method as defined in claim 1 wherein each program in the
- plurality of programs is transmitted as a sequence of data packets ina
~ corresponding channet of a set of channels, and wherein extracting the set of
reference poﬁions corresponding respectively to the set of reference programs
comprises scanning the set of channels to receive a reference chan:nel used to

20 transmit the set of reference programs.

8. A method as defined in claim 7 wherein scanning the set of

channels is based on historical tuning of the monitored recetver.
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codes to enable each of the plurality of prograns to be received by the
nonitored receiver, and further conprising identifying the sele ( 0
based on an enbedded identification code in the plurality of en%%ﬁggﬁki%%ﬁg
identification codes corresponding to a reference programin the set of
reference prograns if the test signal tches a.referenc ortion in the
set of refererce port iAolﬁ'gtﬁj(?iF‘? @%fﬂﬁﬁd'? E@‘I’E‘ “fs}}?éel?é‘faé‘f”é]ﬁéﬁe %FB ram 46 27
June 2005 3. A qet od as defined in claim2 wherein identifying the

sel ected pr oG BHIrsdsa Bstof phigas nae ehgietinnsochaprsls prRTegtaNSn code with a
time stanp. 5 4. A nethod as defined in claim1 wherein the test signal
corresponds to a test audio signal. 5. A nethod as defined in claim4
wherein the test audio signal is determ ned by way of a non-invasive
sensor positionéd proxiAnatthod as ddfined n clainp Atwleteih Banm@Bithodeedf r ecei ver. 6.
A nmethod as defined in claim1l wherein the 'set of reference portions
correspofids dianfel $Rbald drFthRIQPES: AYGhA RBH brOASte cdRudl-debicBBt hod as defi ned
in claiml wherein each programin the plurality of progranms is
transmtted as a sequence of data packets in a correspondi ng channel of a
set of channels, and wherein extracting the set of reference portions
correspondi ng respectively . to t set of. reference prograns onpri ses
scanning the sét® of chéﬂﬂé?gg?%gﬁgﬁgp%@aﬁn?é&@#@h@@ﬁ@ﬁgﬂﬁﬁﬁtﬁ ed to 20
transmt the set of reference progranms. 8. A nmethod as defined in claim?7
wherein sc a,ﬁ},]p.w@elq i§dasgdiongprecasts of likelihood of tuning choices.

10 12. A method as defined in claim 1 wherein the test signal
corresponds to a test audio signal, and wherein comparing the test signal and
the set-of reference portions comprises digitizing at least a portion of the test

audio signal.

15

20
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channel s is based on historical tuning of the nonitored receiver. _472 27
June 2005 9. A nethod as defined in claim?7 wherein scanning th§7s§&ngf2005
channels is based on a |list of at |east one of stations, channels or
prograns. 10. A nethod as defined in claim7 wherein scanning the set of

5 channels is sed on ,int i ' rama renpte control device.
11. A net hod aggdefl ned PRI 8&5?%@‘%\% i@ﬁﬂ?s‘&?ﬁ?’lf‘ﬂbﬂ?ﬁél%@( of channels is
based on forecasts of |ikelihood of tuning choices. 10 12. A method as
defined in cfArSPAdRRA Eshaudisieed and therrsf of refsEonss poriess corresperdst audi o
signal, and wherein conparing the test signal and the set of reference
portions confora sseef wdfegerc 2iidig pattidne seid vehapein comparirg thhéest gigtal andidi o si gnal .
15 20 48 c¢ 27 June 2005 13. A nethod as defined in claim1 wherein the

test signal thosctefpefadacd pordohesimpaisd: compaginglthatest dui S@fal afthraef er ence
portions correspond to a set of reference -audio portions, and wherein

conpari n§ t hefdr@fk a8HiB8RRMIGHTE thd € oﬁ&?er&iccraﬁflﬁ)rﬁ)ﬁ‘ﬁ&l 1 r&d&@% sGREPr i ses

conparing the test audio signal with a 5 reference audio portion in the set

of ref et encey it hdfd A FOFIRELR SRR, RUIPHLISM IR et audio

si gnal and the re erence au I on subs i fferent
Subst ant i al 1) RE LR ﬂ%lﬁg i P arerdas ﬁmé%é?#%? ifbest
portion do not substantially match, a noise output when at least one of the test
audio signal or the reference audio portion is substantially noisy, and a silent

10 output when at least one of the test audio signal or the reference audio portion

is substantially silent.

14. A method as defined in claim 13 wherein comparing the test
audio signal and the reference audio portion comprises counting silent and
15 noisy blocks of at least one of the test audio signal and the reference audio

portion.

15. A method as defined in claim 13 wherein comparmg the test
audio signal and the reference aud10 portion comprises tran31t10n1ng between a

20 search state, a verification state, a wait-to-see state, and an audio-off state.
16. A method as defined in claim 1 wherein the plurality of

programs are provided by at least one of a digital broadcast source or a digital

playback device.
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audi o signal or the reference audio portion is substantially noisy, and a
si'lent 10 output when at' | east one of the test audio signal or 22?_ 05
reference audio portion is substantially silent. 14. A nethod (ﬂﬁqﬁuﬁ9
in claim13 wherein conparing the test audio signal and the reference

audi o portion nprises coyntin i l,ent. an 15 .nqi sy bl qcks of at | east
one of the tesﬁc}audi 0 ]&ﬁt;'f)&éﬁge]fl}‘?gl?élﬁg? ﬁ@?rﬂﬁm#mwg?cron. 15. A net hod
as defined in claim 13 wherein conparing the test audio signal and the

ref erence audrefilifghion sorecoonfnrmsda atlpashone plondigalpédandupadsast20 search state,
a verification state, a wait-to-see state, and an audi o-off state. 16. A
met hod as deftansled ¢mranchdiancad Tevision Sy$stemTammlitict YADSC) Pigitgk ans ar e

provi ded by at | east one of a digital broadcast source or a digital

pl ayback devirosdcast4@hdad. June 2005 17. A nethod as defined in claim2
wherein the enbedded identification code conforns to at | east one of a
digital yideo broadcast standard or an Advanced Tel evi sion System
Commttee (ATSC) digital broadcast standard. 5 18. A nethod for

been sel ected for 1 ocepthanonirdairite R prods B AT bRl P E T o ' 2o ¢ or e
i or ence. priGERSHLS PRGSO TR A B ot oriuo8 Y A G PERIAS 1 n o
SU bth antiall r)écgvaér% Ll%‘llomqgggesgte,atitle ;[ngt?hod comprising:
comparing the selected program and a set of reference programs from
10 the plurality of receivable programs 1n a substantially parallel manner at the
monitored site;
determining program identification information corresponding to a
reference program in the set of the reference programs, wherein the program
identification information is provided with the reference program to enable
15 reception of the reference program by the digital broadcast receiver; and

associating the selected program with the program identification.

information if the reference program matches the selected program.

19. A method as defined in claim 18 wherein the seleéfed program

20 isabroadcast television program or a broadcast radio program.
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nmonitored site; determning programidentification information .
corresponding to a reference programin the set of the referen 9qr ajgRy
wherein the program identification information is provided vvitﬁﬁt%e >
reference programto enable 15 reception of the reference program by the

digital broadcagt receiyver; and s§oci at i he .sel ect ed ogramw th the
program i dent i ?ﬁcati oanmFWP@Pﬁﬁ?tﬁ'{? 1??1%{%(39?%?@%% rf)‘febﬁ’g([?m mat ches t he
sel ected program 19. A nethod as defined in claim18 wherein the sel ected
program 20 Preg@nhingheipllity ef wosizahie pipgeyrscimiiensaitied enalseavenceadi o program
-50 27 June 2005 20. A nethod as defined in claim 18 wherein each

recei vabl e plasgpackeisin a peedplerminked chanat] ofecet vhdliaengs, ogreasin thes transnmitt ed
as a sequence of data packets in a predeterm ned channel of a set of

channel s, whefedme bhidata packeariacludds Mldioanfrelkebs ahd Ghe@dascanshragi nf or mati on,
and wherein conparing 5 the selected program and the set of reference

pr ogr ans5 COnpE kd&StedFldg A ﬁﬂ!gth@setﬁﬁrref&fen&eeﬁl%gl%ﬁfsecoﬁ'fﬁﬁis& %lta{igé}ﬁ .
I ans by: scanning

correspondi ng respectively to the set of Teference pro

or ogr anb. - 10°Ganartse ARge Hor A LERAPAAR 0 B BB et e Tar | cast a

portion of each sequence of data packets correspondi ng respectively to
each of the SEFCISP P8BS BYice prograns included in the predeterni ned

channel ; and generating a set of reference audi o portions corresponding
respectively scanning to the predetermined channel corresponding to the set of

reference programs;

10 demodulating a set of data packets that includes at least a portion of
each sequence of data packets corresponding respectively to each of the set of
reference programs included in the predetermined channel; and

- generating a set of reference audio portions corresponding respectively
to the set of reference programs included in the predetermined channel based

15 on the audio information included in the set of data packets.

21. A method as defined in claim 18 wherein comparing the
selected prograxn and the set of reference programs comprises:
detecting a test audio sigﬁal corresponding to the selected i)rogram;
20 generating a set of reference audio portions corresponding respectively
to the set of reference programs; and
comparing the test audio signal and the set of reference audio portions

in a substantially parallel manner.

'S
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to the set of reference prograns included in the predeterm ned channel
based 15 on the audio information included in the set of data pzapkﬁnse 2o
A nmethod as defined in claim 18 wherein conparing the selected program an(?
the set of reference progranms conprises: detecting a test audi o signal

correspondi ng the sel ecte r,ogr a 0.generatiing a set_ of reference
audi o portionstzgorresp @]e%gpggﬁfg@%gfayngﬁav Fran cempying the tsbnce
prograns; and conparing the test audio_signal and the set of reference

audi o porti offsho signal aad s sshef rafargnep grdip pertions fp@prises somparigmithe 2005 22. A
nmet hod as defined in claim21 wherein conparing the test audio signal and’
the set of riestaudipcvgnaldiith apoferinonsudio pprtiopds theowpefirefegerdchaudibest audi o
signal with a reference audio portion in the set of reference audio

portions to purticnicte prodie® saé puputriBRen thb €est &atio sigaAlAnsd tignalerad t he
reference 5 audi o portion substantially match, a different output when the

test aud5o ShERPportidhSushetiblf ﬁlﬁt%ﬁ%di‘?féfgn?oﬁ?%{ Whh 00 1P udd ﬁ&ln“ all'y

mat ch, a noi se output when at |east one of e test audio signal or the

e R S AN A, o 2,

at |l east one of t est audi Ign ‘ rerere portion is

substantially, silent, 10 X thod as defined in ¢laim 22 wherein
conparing t ion conprises

ot P TERs o of T Rl A ey & e FERCRAUIRIPE RS | i
counting silent and noisy blocks of at |east one of the test audi o signal
and t he ref evHaRialydIoFY. #ita silert output when at least one of the test audio

signal or the ;eference audio portion is substantially silent,
10
23. A method as defined in claim 22 wherein comparihg the test
audio signal and the refference audio portion comprises counting silent and
noisy blocks of at least one of the test audio signal and the reference audio
portion.
15
24, A method as defined in claim 22 wherein comparing the test
audio signal and the reference audio portion comprises transitioning between a

search state, a verification state, a wait-to-see state, and an audio-off state.

20 25. A method as defined in claim 18 wherein the program
identification information conforms to at least one of a digital video broadcast
standard or an Advanced Television System Committee (ATSC) digital

broadcast standard.
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15 24. A method as defined in claim22 wherein conparing the test audio
signal and the reference audi o portion conprises transitioning bf,; 005
search state, a verification state, a wait-to-see state, and an ‘audi o- of
state. 20 25. A nethod as defined in claim218 wherein the program

identification,informtjon.confqruos to at | east one of a . digital video
broadcast staffard or %Wemgéﬁgﬁﬁé?ésf@ilgﬁﬁ@%‘ﬂgﬁ%ﬁlrﬁyt({%ee ( ATSO)
digital broadcast standard. -52- 27 June 2005 26. A nethod as defined in
cl ai m 18 wheleesixallp aragramsare pyovided hyas ispalme of psigitahbroadenshsasieded by at

| east one of a digital broadcast source or a digital playback device. 5
27. A net hodorfadigidad pprabiasigdevicsel ect ed program recei ved by a nonitored
receiver to a set of reference prograns, the nmethod conpri sing:

determning a test audio feature set corresponding to the sel ected
program determ ning a reference audio feature set corresponding to a

referencg 10 program Lq%&ﬂﬁ@d?&tc_oﬁipagﬁ;% Ee(ﬁeﬁédgﬁo%éivweﬁgci ng a sane

output, a different output, a noise put or output based on the

test audio faghine ﬁe%&iv@]ﬂtg ald3Bof r@fe%n%gf)ﬁgg%?é,%g ﬁ?gﬁégorigﬁgpgzagg ate or an

transitioning to a search state, a Veér ron’’s

off 15 state in sponse to. th anme output, the different output, the
noi se out put or ({eﬁ P%ﬁﬁesgﬁng%fe_atme set cgrres’pong&ng to the selected P

program;
determining a reference audio feature set corresponding to a reference
10 program in the set of reference programs;
producing a same output, a different output, a noise output or a silent
output based on the test audio feature set and the reference audio feature set;
and
transitioning to a search state, a verification state, a wait state or an off
15 state in response to the same output, the different output, the noise output or

the silent output.
28. A method as defined in claim 27 wherein the silent output

comprises at least one of a silent test output or a silent reference and test

20  output.
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28. A nethod as defined in claim27 wherein the silent output conprises at
| east one of a silent test output or a siléent reference and test2729une 2005
output. -53-0 27 June 2005 29. A nethod as defined in claim 27 prodGcrng
the sane output, the different output, the noise output or the silent.

out put conprises: produci th ane ot when. the test audio feature
set lOand t he r%’%rence e dﬁéﬁ?@?ﬁ%éfﬁ‘@é@ﬂ%ﬁﬂ%tﬁ?sm@Hputs produci ng
t he di fferenél out put when hhe test audio feature set and the reference
audi o f eat ur B SECTERY QHRULLNHBYIEH PN oF thisdileRt oPWPGBIPHEES he noi se out put
when at | east one of the test audio feature set or the reference audio
feature set is supotiaging thelsgmn otpyt whenithertesti sadio deature setiandite out put when at
| east one of the test audio feature 10 set or the reference audio feature

set is subst@iiremdelaydivi fetnie. seBhbsthntimiyhagtcigs defined in claim29 wherein
produci ng the silent output conprises: producing a silent test output if

only thestest audﬁu@dﬁcﬁﬁ%ﬂk%liﬁ@rtentio'iltpu%%héﬂlﬂfett@ﬂtahéilo'ﬁatﬁﬂ |s8tnd RO producing
a silent reference and test output if both the test audio, feature set and

the referenc f&é@s%ué\ﬁ%mﬁp&oggﬁug%%ﬁ?yat@#_y silent. 31. A nethod as

defined in clarm erern transitronin @ 20 search state, the

verification state, .the it.state or the off state conprises

transitioning to l?rﬂgucé’é%%%ﬂo?fagf‘ uf Wil?légtswggn‘? thbﬁte&mq %ﬁ'&‘éﬁ of the

different output. ) . . ) _
_ - set or the reference audio feature set is substantially noisy; and

producing the silent output when at least one of the test audio feature

10 set or the reference audio feature set is suBstantially silent.

30. A method as defined in claim 29 wherein producing the silent
output comprises:
producing a silent test output if only the test audio feature set is
15 substantially silent; and
producing a silent reference and test output if both the test audio.

feature set and the reference audio feature set are substantially silent.

31, A method as defined in claim 27 wherein transitioning to the
20 - search state, the verification state, the wait state or the off state comprises
transitioning to the search state in response to an occurrence of the different

output.
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-54-0 27 June 2005 32. A nethod as defined in claim27 wherein
transitioning to the search state, the verification state, the VEﬁtJﬁﬁénébos
or the off state conprises transitioning to the verification state i'n
response to an occurrence of the same output. 5 33. A nmethod as defined in
clai m 27 wherei,n transi,tioni o.the earch state, the verification

state, the wai tﬁstate &mf{ﬂl@gg??efﬁe ﬂ%cggﬁﬁ?iv‘éﬁgeinfrﬁ%%qm?%‘ﬁ’itﬁ@ to the wait
state in response to an occurrence of the noise output or the silent

out put. 10 3%arch sfal. fagivesicaiien salg. the wejtsfats orthepEistticamerisss t i oni ng to t he
search state, the verification state, the wait state or the off state ’
conprises tirans8ioningtpge vavifichi@orodtite $1 sesporisa to @sp@naendemfale @awur r ence of
the silent output. 15 35. A nethod as defined in claim?27 further
conprising: owpwnting a nunber of occurrences of the noise output; and
counting a nunber of occurrences of the sil-ent output. 36. A nethod as
defined §n claim 35 further conprising conparing 20 a noise count to a
first threshold or a second threshold, and conparing a silent count to a
third threshol d,or a f 2 ne 2Q05. 37.. A nethod as
defined in cIa?%336 mh%ﬁ%%%oéE%ﬁgggg%ﬁd?ﬁ?ggﬁ%?%%}gmgﬁgg?%ynﬁﬂ%n the first

threshol d and the fourth .tﬁhresh Idd]s %reater hap. the third
search state, the veritication state, the watt state or the off state comprises

transitioning to the wait state in response to-an occurrence of the noise output

or the silent output.

10
34. A method as defined in claim 27 wherein transitioning to the
search state, the verification state, the wait state or the off state comprises
trausitioning to the off state in response to an occurrence of the silent output.
15 . 35 A method as defined in claim 27 further comprising:

counting a number of occurrences of the noise output; and

counting a number of occurrences of the silent output.
36. A method as defined in claim 35 further comprisin;g comparing

20 anoise count to a first threshold or a second threshold, and comparing a silent

count to a third threshold or a fourth threshold.
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threshold. 5 38. A nethod as defined in claim36 wherein transitioning to
the search state, the verification state, the wait state or thez'Pf.}ux%ai(?os
conprises transitioning fromthe search state to the wait state In
response to an occurrence of the noise output, and further conprising

conparing the i se oynt .to the fir t hreshol d iJein. the wait state.
10 39. A net hogc)a ‘6‘8‘?‘9&8&@%‘*&%@%%0«1@%HI%SP&%V&%&W?%& to the search
state, the verification state, the wait state or the off state conprises

transi ti oni n§fefteohpR fie frgithreshaeld pad thetfaursh theeshpld ifgrentes thanshg thirdesponse t o
an occurrence of the noise output, and further conprising conparing the
noi se 15 cohrasheld. t he second threshold while in the wait state. 40. A

nmet hod as defined in claim36 wherein transitioning to the search state,
the verification state, the wait state or the off state conprises
transitioning fromthe search state to the wait state in response to an 20

occurrenge of the sil enty@REdPitdenilfinf dsikNe whOER thSiki ing the
silent count to the third threshlol dmvvhill e i‘ﬁ tﬁ@@?‘?g?ﬁg?@a{i 56-0 27 June

2005 41. A 1 i l.al m. ereinstransitioning to the
search state, ngé\t/ég?lﬁd‘%%‘@?[gor# S!s?gt“tgfttgéf e ﬁgta%?rttﬁg?gts%&o?oqwe%ff state
conpri ses ttran j,tionrlgF'Og_ﬁ fromthe verification state to the wait state in
response to SHHSeEE the sgrch fatedp thewaih Halg p TesRARSeRQAR her conpri si ng
conparing the silent 5 count to the fourth threshold while in the wait
state. 42. AKBEPNSE ohtheqwisepugput.angd futher 2omprising epmparingrthe heige r epor t i ng

count to the first threshold while in the wait state.
10 |
39, A method as defined in claim 36 wherein transitioning to the
search state, the veriﬁcqtion state, the wait state or the 0ﬂ_° state comprises
transitioning from the verification state to the wait state in response to an
occurrence of the noise output, and further comprising comparing the noise

15 count to the second threshold while in the wait state.

40. A method as defined in claim 36 wherein transitioning to the
search state, lthe verification state, the wait state or the off state comprises
transitioning from the search sta.te to the wait state in response to an

20 occurrence of the silent output, and further comprising comparing the silent

count to the third threshold while in the wait state.
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programidentification information included in the reference programin
response to an occurrence of the sane output. 10 43. A nethod asz.pequnaecbdd*s
claim 27 further conprising reporting an indication that a previously
identified programis no |longer the selected programin response to an

occurrence of the difference oufput,.a fir unper of occurrences of the
noi se out put, 6? a se r’i‘&etﬁ‘iﬂﬁéie%fi?d%ﬂﬂ%&’gﬁe@ft@ﬁ’é‘o%t%meent out put .
20 570 27 June 2005 44. An apparatus to identify a program sel ected for
reception byScarchistite. dhecvprification date, thp siadistate orcthe effstateedmprisgs am conpri ses
one of a plurality of receivable prograns broadcast in a plurality of
channel s, whsmgitionggdhon the vtehidicatiian sitte to/the fwaitetate irnlebonse @oMANs i S
distributed as a sequence of data 5 packets, wherein each of the sequence

of data packeicartmelofdtessient @sPpaCirdarthddepasing dembhiivg e stade to al l-ow
reception by the nonitored receiver of a particular sequence of data

packets §or r@%RORAS fuki® threRA WhHL B hERGiGkai he plurality of receivable

prograns, the apparatus conprising: a tuner and denodul ator configured to
receive a plurality of reference 10 prograns corresponding to at least a
subset of the plurality of receivable prograns; a first feature extractor

configured to g termne a first set. of .c cteristic, features
correspondi ng g t he PE&@&S&F@@?% le&”@c@ﬁhﬁ@&%ﬂ%@%ﬁ?%@% or
configured to determne a plurality of second
, . program identification information included in the reference program in
response to an occurrence of the same output.
10
43. A method as defined in claim 27 further comprising reporting
an indication that a previously identified program is no longer the selected
program in response to an occurrence of the difference output, a first number

of occurrences of the noise output, or a second number of occurrences of the

15 silent output.

20
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15 sets of characteristic features, wherein each second set of _
characteristic features corresponds to a respective one of the H.ald t9os
of reference prograns; and a conparator configured to conpare the first
set of characteristic features and the plurality of second sets of
characteristic4feature in a 20 substantially parallel manner to determ ne
whet her the fifdt set ap%%ﬁ@%ff’[é?‘? AP StetdRREPUSALY 3 ¢ he
plurality of second sets of characteristic features. 0 -58 "v 27 June
2005 - 45. AnMapiRtediessives viheraim By selscief arogram cowptisrsione ofpplusality a

m crophone positioned to acquire an audi o output of the nonitored receiver.
46. An appar efiraecivableipograet tiroadehstiinm plirdlity bfiehanoelspwheeingach & coupl i ng to
an audi o out put connector of the nonitored receiver, wherein the coupling

i s confi gur etfie phuralitg of reecivable pabBadsiispliitribited Bea paybiR Fdataecei ver. 47. An
apparatus as defined in claim44 further conprising a receiver OV OFF

processos t OpAdRtS Whd?&in\eh&! f¥ethe Eéh%eﬁ&rﬂftdﬁfagﬂcﬁé’ﬁ? M@Es %%sigé?:tiv 0 an ON state

or an OFF state. 48. An apparatus as defin In clarm urther conprising

Cemote. conthoprgraNTns BHEE Blol et R e BpAGd WARAMA 02 ot e s

defined | n Clga%tlicnﬁlla{lrélseallljerng:g of dats ggzli(leélcgges%gnding to a particular one of the

- plurality of receivable programs, the apparatus comprising:
a tuner and demodulator configured to receive a pIura.lity of reference
10 prog_rams corresponding to at least a subset of the plurality of receivable
programs;
a first feature extractor configured to determine a first set of
éharacteristic features corresponding to the selected program;
a second feature extractor configured to determine a plurality of second
15 ‘sets of characteristic features, wherein each second set of characteristic
features corresponds to a respective one of the plurality of reference programs;
~and
a corﬁparator configured to compare the first set of characteristic
features and the plurality of secc;nd sets of characteristic features 1n a
20 substantially paraliel manner to determine whether the first set of
characteristic features matches one of the plurality of secona sets of

characteristic features.
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out put coupling to a store-and-forward device. 50. An apparatus as defined
in claim44 wherein the tuner and 20 denodul ator includes a scangggguﬁgqf§05
configured to scan through the plurality of channels and to provide se
of reference prograns transmtted in one of the plurality of channels to

the second feature extractor. 0 - 7 June 0 51. An apparatus as
defined in clai'm 50 mé?é???f?tﬁ%a%@gﬁlﬁéHbclﬁmé’fg@emra%%%s o scan through
the plurality, of receivable progranms based on historical tuning of the
moni tored r eRisrRAone gosiponed{o apsputiean sy dipougrt of thy menitored weHvewher ei n the
scanning tuner is arranged to scan through the plurality of receivable
prograns based on a list of at |east one of stations, channels or
progranms. 53. An apparatus as defined in claim50 wherein the scanning

tuner 10 is adBanged Apapgaatud iy duefigbd iheaid 44 alrikley cathprisged vabl e programs
based on a signal received froma renote control device. 54. An apparatus

as defingd idbuplind 9 R0RESRpER chbifechir 37 RleHodith&] Igcé:ﬁela%ﬁgg'gﬂet 0 scan

through the plurality of receivable prograns based on 15 I hoods of

ough the pl tr bl ¢"prograns ‘based on 15 Tike of
2 Coog out rupirEs SRR ARRAIA S EE, R0 ARk e Bl SERE program

identifying code fromthe plurality of reference prograns. 20 56. An
apparatus as defined in claimb55 further conprising a

47. An apparatus as defined in claim 44 further comprising a
receiver ON/OFF processor to determine whether the monitored receiver is in

10 an ON state or an OFF state.

48. An apparatus as defined in claim 44 further comprising a
remote control signal detector to detect a signal transmitted from a remote
control device to the monitored receiver.

15
49, An apparatus as defined in claim 44 further comprising an

output coupling to a store-and-forward device.

50. An apparatus as defined in claim 44 wherein the tuher and
20 demodulator includes a scanning tuner configured to scan through the plurality
of channels and to provide a set of reference programs transmitted in one of

the plurality of channels to the second feature extractor.
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menory configured to store the at |east one reference programidentifying
code as a tine-stanped record. -60- 27 June 2005 57. An apparatys as
defined in claimb55 wherein the code extractor is configured to éejit'f%et 2th0€5
at | east one reference programidentifying code only if the first set of

characteristic _features matches one 'of .the plLuralify of second sets of
characteri sti csﬁeat ur ST aBpaggus %&gﬁﬁ‘é%‘rﬁla@?é@“’gﬁe%@a SERNEIEIPET44 wher ei n

the conparator is configured to produce a sane output when the first set
of char act eriS§ftpegedrte seanrthrough Bt pivwality afyepinableayopmmsbhsadmm second sets of
characteristic features 1in the plurality of second sets of characteristic
f eat ures, whesteiiealtiimeng Of tho mpmitatedredesveconfi gured to produce a different
out put when the first set of <characteristic features does not
substantially match one of the second sets of <characteristic features in
the plurality of second sets of characteristic features, wherein the

conparat®r is gonfigurggabophe 8 LI SYLALLINHE Sl hdt  set of

characteristic features or any of the second sets o aracteristic

features 15 . |y S ets.of,characteristic features is
subst ant i al Illf/grnrm ;{}% E%a%&hf\%gl?éﬁeﬁ@%@%cogﬁ%cg}v ]c?rprP%rm@Bﬁf‘%e G0 produce a
sil ent out put en the_. fi.rst set of characteristic features or any of the
second sets Yt ashane Of sfatiens, changels gF BOZAMS he plurality of second sets of
characteristic features is substantially silent. 20 59. An apparatus as

defined in claimb58 further conprising silent

33 An apparatus as defined in claim 50 wherein the scanning tuner
10 is arranged to scan through the plurality of receivable programs based on a

signal received from a remote control device.

54. An apparatus as defined in claim 50 wherein the scanning tuner
is arranged to scan through the plurality of receivable programs based on

15 likelihoods of tuning choices.

55. An apparatus as defined in claim 44 further comprising a code
extractor cohfigured to extract at least one reference program identifying code
from the plurality of reference pfograms. ‘

20

56. An apparatus as defined in claim 55 further comprisinga

memory configured to store the at least one reference program identifying

code as a time-stamped record.

-60 -




and noi sy bl ock counters. 0 -61 27 June 2005 60. An apparatus as defined
in claim58 wherein the conparator transitions between search, 27 June .2005
verification, wait-to-see, and audio-off states. 61. A systemto |d‘1enef‘!%y
a program selected froma plurality of 5 receivable prograns for reception
by a digital brgadcast,receiver conprising. est | nput processor to
generate a first: feat utBaBRAAEHAT ﬂ&?aglqggf"lﬁ?%re% P LRI KO am a

reference input processor to generate a plurality of second feature sets
cor r espondi nt§ P o foextpctithe af lpastipeg Tefisrense regremddentifpinggedens; 10 a
conparator to con‘Eare the first feature set and the plurality of second

f eat ure set sonlnifghefitst setof chdrhgtentic ftdtaies matvhes onesofithoplugaiity of or mat i on
extractor configured to extract program identification informtion
correspondi ngcémal stts dfehsiacerisio Rhwrence programin the plurality of -
reference prograns, wherein the programidentification 15 information is
provideds5with the at | east one reference programto enable reception of
the at | east one reference program by the digital broadcast receiver; and

R U e T L
office. - 62-002 1g1‘1]r%9 %o 1%1%31510(3 a same output when the first set of characteristic
features substantially matches one of the second sets of characteristic features
in the plurality of second sets of characteristic features, wherein the
10 comparator is configured to produce a different output when the first set of
characteristic features does not substantially match one of the second sets of
charé.cteristic features in the plurality of second sets of characteristic features,
wherein the comparator is configured to produce a noise output when the first
set of characteristic features or any of the second sets of characteristic features
15 -in the plurality of second sets of characteristic features is substantially noisy,

- and wherein the comparator is configured to produce a silent output when the
first set of characteristic features or any of the second sets of characteristic
features in the plurality of second sets of characteristic features is substantially
silent. | '

20

59. An apparatus as defined in claim 58 further comprising silent

and noisy block counters.

o
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62. A systemas defined in claim®6l1 wherein the plurality of receivable
prograns are transnmitted in a plurality of channels, and wheralaity%ne 2005
ref erence i nput processor is further configured to scan through the
plurality of channels to receive the plurality of reference prograns. 5

63. A systemas_ . defineqd in claim ‘Wherein e plurality of receivable
prograns is provided b é‘plﬂﬂrﬁ‘?*%ﬁ?‘%}in\g?”}%lﬁ’é’?ég(‘f"é‘q’eﬁbﬁ]}?@m&ﬁ@t%erei n the
reference input_ processor is further configured to select one of the
plurality offanstis belswen peaets versligation cxait-inseeptng audia-9ff sfatasef er ence .
programs. 10 64. A systemas defined in claim®63 wherein the plurality of
reference inputs are provided by at | east one of a digital broadcast source
or a digital playback device. 15 65. A systemas defined in claim61l

wherein the pregram idepsterhite tdeh@fy 4 rograibécl@fedodth @plalilg &t | east one of
a digital video broadcast standard or an Advanced Tel evision System

Comm t1es ( ALtk pholsfms OF AREKAH byS! AOHAHoadRhhe Breivfr SABETERS oefined in

cl aim 61 wherei n t he program i nformatl n extractor Is co i
crtect proat am | SRR EUGalGp ) RLOLIEL D SR SORPRR TRt R 1 U o | o2
feature set S%Pe%te%rb%gor];mg he plurality of second feature sets match. ¢ -63
a reference input processor to generate a plurality of second feature
sets corresponding respectively to a plurality of reference programs;
10 a comparator to compare the first feature set and the plurality of second
feature sets in a substantially parallel manner;
“a program information extractor configured to extract program
identification information corresponding to at least one reference program in
the plurality of reference programs, wherein the program identification
?5 information is provided with the at least one reference program to enable
reception of the at least one reference program by the digital broadcast -
- receiver; and
a stofe—and-forward device to store the program identification

information and transmit the program identification information to a central

20 office.
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20
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62, A system as defined in claim 61 wherein the plurality of

receivable programs are transmitted in a plurality of channels, and wherein the

reference input processor is further configured to scan through the plurality of

channels to receive the plurality of reference programs,

63. A system as defined in claim 61 wherein the plurality of
receivable programs is provided by a plurality of reference inputs, and wherein
the reference input processor is further configured to select one of the plurality

of reference inputs to process the plurality of reference prdgrains.

64. A system as defined in claim 63 wherein the plurality of
reference inputs are provided by at least one of a digital broadcast source or a

digital playback device,

65. A system as defined in claim 61 wherein the program
identification information conforms to at least one of a digital video broadcast
standard or an Advanced Television System Committee (ATSC) digital

broadcast standard.

66. A system as defined in claim 61 wherein the program
infonnatioﬁ extractor is configured to extract program identification
information corresponding to the at least one receivable program only if the
comparator determines that the first feature set and one of the plurality of

second feature sets match.

=63 -






