METHODS AND APPARATUS TO MONI TOR AUDI O VI SUAL CONTENT FROM VARI OUS SOURCES
RELATED APPLI CATI ON [0001] This patent claims priority fromU. S.

Provi si onatb 24@pi20ssat i on Serial No. 60/ 600, 007, entitl edpCihishads2sane
Apparatus to Monitor Audio/Visual Content from Various Sources” and filed
on August 9, 2004. U.S. Provisional Application Serial No. 60/600,007 is
hereby incorporated by reference in its entirety. FIELD OF THE DI SCLOSURE
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FIELD OF THE DISCLOSURE

[0002] This disclosure relates generally to audience measurement and, more

particularly, to methods and apparatus to monitor audio/visual content from various sources.

BACKGROUND

[0003] Television ratings and metering information is typically generated by
collecting viewing records and/or other viewing information from a group of statistically
selected households. Each of the statistically selected households typically has a data logging
and processing unit commonly referred to as a “home unit.” In households having multiple
viewing sites (e.g., multiple television systems), the data logging and processing functionality
may be distributed among a single home unit and multiple “site units,” one site unit for each
viewing site. The home unit (or the combination of the home unit and the site unit) is often in
communication with a variety of attachments that provide inputs to the home unit or receive
outputs from the home unit. For example, a source identification unit such as a frequency
detector attachment may be in communication with a television to sense a local oscillator

frequency of the television tuner. In this manner, the frequency detector attachment may be



frequency. Additional source identification devices, such as on-screen
readers and |ightemtting- diode (LED) display readers, may be provided,
for exanpwe,2otcn20sbernmine if the tel evision is operati ng@Criuseoos/oesoé ur ned
ON) and/or the channel to which the television is tuned. A people counter
may be located in the view ng space of the television and in conmuni cation
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and/ or nunber of persons currently view ng prograns displayed on the
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pl ayer ) persongicyirerdly Wevdapriogame displayaaR the ¥layisifdy cassette recorder (VCR),
etc., the viewing records may_include content identificati.o Féi . €., program
i denti fi cat i (8941 Frecometung nsially medeessessthe wpes - STl PEMEAROM /e ti e and
manner in which the associated content was displayed. View ng records may

al so contesienidantitics.ietmkfrom ifeaitadinients o RIOSIPeYILIRBICRAID Y 1CF e rs present
at the viewing time. [0005] The home unit typically collects a quantity of
Vi ewi ng niagde rasraetiopepirodicdasis (e-g., at fixed time intervals) or on an a-periodic basis

(e.g., in response to one or more predetermined events, such as a full memory, or a change in
an input, such as a change in the identities of the persons viewing the television, a change in
the channel tuning information (i.e., a channel change)), etc. Each viewing record typically
contains channel information, such as a channel number and/or station identification (ID),
and a time (e.g., a date and time-of-day) at which the channel was displayed. In casesin
which the program content being displayed is associated with a local audio/video content
delivery device, such as a digital versatile disk (DVD) player (also known as a digital video
disk player), a digital video recorder (DVR), a video cassette recorder (VCR), etc., the
viewing records may include content identification (i.e., program identification) information
as well as information relating to the time and manner in which the associated content was
displayed. Viewing records may also contain additional information, such as the number of
viewers present at the viewing time. |

[0005] The home unit typically collects a quantity of viewing records and periodically

(e.g., daily) transmits the collected viewing records to a central office or data processing



(e.g., daily) transmts the collected view ng records [
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office or data processing facility may compare reference data, such as a list of programs (e.g.,
a schedule of television programming or a television guide), to the viewing records. In this
manner, the central office can infer which program was displayed by cross-referencing the
time and channel information in a viewing record to the program associated with that same
time and channel in the program schedule. Sucha cross-referencing process can be carried
out for each of the viewing records received by the central office, thereby enabling the central
office to reconstruct which programs were displayed by the selected households and the times
at which the programs were displayed. Of course, the aforementioned cross-referencing
process is unnecessary in systems in which the identity of the program is obtained by the
home unit and contained in the viewing record.
[0007] The rapid development and deployment of a wide variety of audio/video

content delivery and distribution platforms has dramatically complicated the home unit task

of providing viewing records or information to the central data collection facility. For

instance, while the above-mentioned frequency detector device can be used to detect channel



content delivery and distribution platfornms has dramatically conplicated
the honme unit task of providing viewng records or information to the
central dabaowai2bsseti on facility. For instance, while treTalseasonsnéi oned
frequency detector device can be used to detect channelinformation at a
site where network tel evision broadcasts are being displayed (because,
under normal operation conditions, the local oscillator frequency
corresponds to a known network channel), such a device typically cannot be
used with digital broadcast LR disved thebauss, aadast
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the channel or program currently being displayed.

[0008] To allow generation of meaningful viewing records in cases wherein, for
example, the channel tuned by a monitored information presenting device is not readily
identifiable or may not uniquely correspond to a displayed program, metering techniques
based on the use of ancillary codes and/or content signatures may be employed. Metering
techniques that rely on ancillary codes often encode and embed identifying information (e.g.,
a broadcast/network channel number, a program identification code, a broadcast time stamp,
a source identifier to identify a network and/or station providing and/or broadcasting the
content, etc.) in the broadcast signal such that the code is not noticed by the viewer. For

example, a well-known technique used in television broadcasting involves embedding the
ancillary codes in the non-viewable vertical blanking interval (VBI) of the video signal.
Another example involves embedding inaudible codes in portions of the audio signal

accompanying the broadcast program. This latter technique is especially advantageous



exanple, a well-known technique used in tel evision broadcasting involves
enbeddi ng the ancillary codes in the non-viewabl e vertical blanking

i nterval W@Bb)e/mbsebhe vi deo signal. Another exanpl e i nvecras:@siezidé ng

i naudi bl e codes in portions of the audio signal acconpanyi ng the broadcast
program This latter technique is especially advantageousbecause the
enbedded code may be reproduced by, for exanple, the tel evision speaker and
non-intrusively nonitored by an external sensor, such as a m crophone.
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or broadcast satellite set-top box with an integrated or s%parate DVR, a
DVD pl ayesy, begomyded tcaietiefrefereneaopgnaiirgs QEesPgaHBE KGTLGHE et Progi Syener at e
accurate nonitoring information, the audi o/video content source, gd any
associ atWiencombsimttial theteh istfounss the sutrertiydisalayehpragram cpatenican paideptfic
determ ned. However, nonitoring each possible audio/video content source
separ at evith amelativelg bigh probabitityover | y conpl ex and/ or cunber sone nonitoring
system Also, it is desirable that the nonitoring be perfornmed in a way
that does nof0016}Genaationyf adcimte menitoeing infetivationis besprng nkwasiagly ous possi bl e
audi o/ vi deo

challenging due to the ongoing trend of incorporating multiple audio/visual content sources

into a single household viewing area. For example, a typical home entertainment system may

include a cable television or broadcast satellite set-top box with an integrated or separate

DVR, a DVD player, a DVD recorder, a VCR, a video game console, etc. To generate

accurate monitoring information, the audio/video content source and any associated content

identification information must be accurately determined. However, monitoring each

possible audio/video content source separately may result in an overly complex and/or

cumbersome monitoring system. Also, it is desirable that the monitoring be performed in a

way that does not require any after-market modification of the various possible audio/video

content sources.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIG. 1 is a block diagram of an example home entertainment system

monitored by an example multi-engine meter.



content sources. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 001 i
di agram of an exanpl e home entertai nment system m)ni[tgréll E{/Ganle;(ergl gl ock
mul ti - engivoeossazesey T/ US2005/ 028106 [0012] FIG 2 is a blrarkisdicagesns of an
exanpl e nulti-engine neter that may be used in the exanple of FIG 1
[0013] FIG 3 is a block diagramof an exanple set of audio engines fhat
E?é bz used to inplement the exanple multi-engine meter of FIG 2. [0014]
Fe tOIiS aI bl oc{< dlhagram of an exanple set of video engines that nmay be
s a bl OCrkrp dﬁ’g‘gﬂ a]ﬂ;'b ? ise%balgﬁ(l cﬁ%g% bt %neé}?llnﬁ% n'ﬁﬁlti-%ﬁgiﬁé mEtefhatmay{ 3@k FIG 5
1sabl of "dh eXanpt e set 0 tadat a” engi nes that may be used
b? inp $ment th?egﬁﬁgvgge multi-engine neter of FIG 2. [0016] FIG 6 is a
ock dlla@lFﬁﬁarU@H npl e deci sion processor that nay be used to

i npl enent the exanple.nul ti-engine.neter of : .

col | ect i vel y[‘t"%ﬂﬁ%-ﬁlm\f&lﬂﬁ? Sl B SR e G e ek b B
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representative of exanple nachine read&gée instructions that may be

execut edo ioplempitéreegrampleandti-saEinemelshtitdSst on detector of FIG 3. [0020]

FIG 10 is a flowhart representative of [
; . xa
i nstructi ons [0015] FIG. 5 is a block diagram of an example se[cTBtl n%etgrcﬁi%ahel:n%?neg 8’1%91%5)};@6

used to implement the example multi-engine meter of FIG. 2.

[0016] FIG. 6 is a block diagram of an example decision processor that may be used
to implement the example multi-engine meter of FIG. 2.
[0017] FIGS. 7A-7D collectively form a flowchart representative of example machine

readable instructions that may be executed to implement the example decision processor of

FIG. 6.

[0018] FIG. 8 is a flowchart representative of example machine readable instructions
that may be executed to implement the example volume and mute detector of FIG. 3.

[0019] FIG. 9 is a flowchart representative of example machine readable instructions

that may be executed to implement the example compression detector of FIG. 3.

[0020] FIG. 10 is a flowchart representative of example machine readable instructions

that may be executed to implement the example jingle detector of FIG. 3.

[0021] FIG. 11 is a flowchart representative of example machine readable instructions

that may be executed to implement the example spectral shape processor of FIG. 3.
[0022] FIG. 12 is a flowchart representative of example machine readable instructions

that may be executed to implement the example scene change and blank frame detector of

FIG. 4.



that may be executed to inplenment the exanple jingle detector of FIG 3.
[0021] FIG 11 is a flowhart representative of exanpl e machi ne readabl e

i nstruct iwootdmbsenay be executed to i nplenent the exanpe/isp@stesabs shape
processor of FIG 3. [0022] FIG 12 is a flowhart representative of

exanpl e machi ne readabl e instructions that may be executed to inplenent the
exanpl e scene change and bl ank frane detector of FIG 4. T/ US2005/ 028106
[0023] FIG 13 is a flowhart representative of exanple machi ne readabl e

instructions be ex i 1e LAGhigX AAMLE: aBaIctidsoCk
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X
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FIG 2. [0026] FIGS. 16A-16F i|lustrate ex &l pn nmetrics that may
be usedtisymenbe eseawpd © %%’F?P‘bt e WB’é’gestS‘Bela%%k‘i%&p g%IéD%TAI LED DESCRI PTI ON
[ 0027] A bl ock di agram of an exanpl e hone .entertai 100 with
cont ent moni (08251 Ge Bpisiblackyligezant p aﬁ‘sef‘?’rﬁ?lgﬁm}l%ut%lt%{{%%& e%%%{eggaarrpl e home

entertai nment system 100 i ncl udes a rali ty,,of .audj o/.yi V) content
sour ces ei@8ple rachirgrgadahle| nRACHITN OBFIC%' VA%}B g’ 13 é'lﬁ%/%%: gcln{s%ol%gﬁﬁhf tgéJ set-top
box (STB) 106, a digital video disk (DvD) player 108, a video cassette

r ecor derx{vi@Rnultitngine meserS KHP- %/i deo recorder (PVR), a digital video

recorder (DVR) 112, etc. The A/V content sources 0% ar e CO%%l 6d to the
i nputs of an[082%] BISt ¢6A-16H illustrate example decision mefrics that may be used’oy

example decision processor of FIG. 6.

DETAILED DESCRIPTION
[0027] A block diagram of an example home entertainment system 100 with content

monitoring capability is illustrated in FIG. 1. The example home entertainment system 100
includes a plurality of audio/visual (A/V) content sources 102 that may include any or all of a
game console 104, a set-top box (STB) 106, a digital video disk (DVD) player 108, a video
cassette recorder (VCR) 110, a personal video recorder (PVR), a digital video recorder
(DVR) 112, etc. The A/V content sources 102 are coupled to the inputs of an A/V switch 114
to route the outputs from a selected one of the A/V content sources 102 to the inputs of a
television 116 or other information presentation device. Additionally, a signal splitter 118
routes the inputs being provided to the television 116 to a multi-engine meter 120 to facilitate
monitoring of the A/V content provided to and presented by the television 116. The
components of the home entertainment system 100 may be connected in any well-known

manner including that shown in FIG. 1.



to route the outputs froma selected one of the A/V con

the inputs of a television 116 or other information preggztaf?gLCSszgg to
Addi t i onavbypoc2esegnal splitter 118 routes the inputs becmgspeiswrsies to the
television 116 to a multi-engine meter 120 to facilitate nonitoring of the
AV content provided to and presented by the television 116. The conponents
of the home entertainment system 100 may be connected in any well-known
manner including that shown in FIG 1.[0028] The gane console 104 nay be

any device c l.e of playin j ; [
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VCR, et SonyrhBSE eQthergrapple cpmes sanslps, 108 ieluge g pgrsops) digpta arsc}g%r(l: a@t5 Z’hannel’ s
froma broadcast source (not shown). Typicall t.he,STB 1&)@1 sgl ects one of
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channel within the major channel via the decoding process. me?t i oned above.

broadcast source (not shown). Typically, the STB 106 selects one of the plurality o

broadcast channels based on a user input, and outputs one or more signals received via the

selected broadcast channel. In the case of an analog signal, the STB 106 tunes to a particular

channel to obtain programming delivered on that channel. For a digital signal, the STB 106

may tune to a channel and decode certain packets of data to obtain programming delivered on

the selected chamnel. For example, the STB 106 may tune to a major channel and then

extract a program carried on a minor channel within the major channel via the decoding

process mentioned above.

[0030] The DVD player 108 may be provided, for example, to output A/V content

stored in a digital format on a DVD and/or audio content stored in a digital format on a

compact disk (CD). The VCR 110 may be provided, for example, to output pre-recorded

AJV content stored on a video cassette and/or to record A/V content provided by another of

the A/V content sources 102 for later presentation via the television 116. The PVR/DVR 112

may be provided to support time-shifted presentation of the A/V content provided by, for

example, the STB 106. The PVR/DVR 112 typically supports a variety of features, including



[ 0030] The DVD pl ayer 108 nmay be provided, for exanple, to output AV
content stored in a digital format on a DVD and/or audio content stored in
a di gi t alwbaoesarossn a conpact disk (CD). The VCR 110 maycCharspeoswesied, f or
exanple, to output pre-recorded A/V content stored on a video cassette
and/or to record A/V content provided by another of the A/V content sources
102 for later presentation via the television 116. The PVR/ DVR 112 may be
provi ded to support tine-shifted presentation of the A/V content provided

by, for %éﬂﬂ%‘ﬁv? W oohtEht 1. %/m-glﬂ% frBAENER Jelide WY PicGRbAYRiUBRREdIS; @ vari ety

of featlres udi ngpresenting I'tve AV content, delaying the

present af i Qi in gg A)éfacd?’[te\ét pafRhe plfea%ﬁﬁaﬁ@%wa%a&namo dg,ygw Qe V

content, pausin 1 on O cont ent recoral ng Al'V content for

| ater pr e;aefblgp%%segﬁﬁéﬁ] il?e W %H\{eaiﬁhéd\é t Qf‘ &ﬁgc coﬁﬂce Etjaeré AR/scont ent,

etc. ypic een con gure e automati cal ly

adapt i V 11%151 Iﬁ;-%g{ g‘nuéo?lﬂg}réf %lbe%utrogﬁff%ﬂg §)t1TV9 gt %theh?%\é ng

prefere or group o a particular

househ Id For de .a t el eph tion that
enabl e aﬁq@a%v&%%"@@mﬁ%%&% s e Kiial at

recei ves \yiewer .prefere nf or mat i on the DVR. and

confi gurd ‘b?]pqlﬂ‘?"é‘?r r]?ﬁl‘?egﬁlg Eorteﬁ%m% é @ﬁ]%?{oylﬂggéel?})ﬂg\’l\ee F‘ne eg‘er?(geilnces The
conflguratlon information is.used by the DVR to . cal conflgurethe
VR 1 o B8 SRS terloV By e ST esnelger i e & «‘-3?"8?(8 the vi ever
or viewers assqciated with that DVR_.TiVo(tm _is one Vi ce
that pr evsierercepyirrmaticariosntie iDt\@R 19 Vgﬂc i rC\RP]g%m%tfoé'ﬁ F’&at’(?P t‘b@’%@ i onal
DVR. [0031] The ATV switch 114 is configured to route a user- eI ected AV V

i nput  t dasedenghgse vigwstipisivrencess Thp eopiigpition nformationys ugdiiythesD¥R ®Rach of the
plurality of AV content sources 102 are routed to respective inputs of the
AV swi tastempticallyTrafigrsethe KR torregerd gideq prasrame/censisteahwith the prefargicge oL whi ch of

the A/V content sources 102 will be coupled to the _
the viewer or viewers associated with that DVR. TiVo™ is one well-known service that

provides PVR functionality to an otherwise standard or conventional DVR.

[0031] The A/V switch 114 is configured to route a user-selected A/V input to the
switch output. As shown in FIG. 1, the outputs of each of the plurality of A/V content
sources 102 are routed to respective inputs of the A/V switch 114. The user may then use the
A/V switch 114 to select which of the A/V content sources 102 will be coupled to the
television 116. The format of the inputs and output of the A/V switch 114 will depend on the
formats of the outputs of the A/V content sources 102 and the inputs of the television 116.
For example, the inputs and outputs of the A/V switch 114 may be composite audio/video,
component audio/video, RF, etc. Also, as will be recognized by a person of ordinary skill in
the art, the A/V switch 114 may be implemented as a stand-alone device or integrated, for
example, into a home entertainment receiver, a television or similar device.

[0032] An output from the A/V switch 114 is fed to a signal splitter 118, such as a

composite audio/video splitter in the case of a direct composite audio/video connection



tel evision 116. The format of the inputs and output of the A/V switch 114
w Il depend on the formats of the outputs of the A/V content sources 102
and t he iwpuava/mbssbhe tel evision 116. For exanple, the iPapaissooanesiout put s
of the AAV switch 114 may be conposite audi o/ vi deo, conponent audi o/ video,
RF, etc. Also, as will be recognized by a person of ordinary skill in the
art, the AAV switch 114 may be inplenented as a stand-al one device or
integrated, for exanple, into a home entertainnent receiver, a television

or simlar deyice. 321, .An . mt b Shinddid dlecafesst to a
si gnal 8P F?Iité? %z\ié‘["g‘gh@]ﬁ and thgq%’:lg‘”rr%%ﬁspﬁé a%]ﬁ?ggé %/{?a?gj %Jp}l %‘ﬂjt er in the case
of a diregct conposite.aydiolvidep,connect . w.teh 114 and
the tel &% iCB*H‘rlJ@ f%r}neStrlon;{’e el e 4y ﬁwétﬁﬁgids%ﬁq% %@gﬁlﬁ%{l ES’A%‘;@ g?ﬁoan RF
coaxi al _connecti.on between the A/ V swt 11 ngd t el evisiapyll6. In
the exaRphe SHERANRR Sstem E%H’te S@%@Bﬂ\%@igg? PP %C%g gxéon%gn agspl}“?lﬁt%% 8%1 pr oduces
two signals |ndicative,of e output fromthe. ATV itch 114. .., Course, a
person SPPBHET TN YigHitch ﬂL‘I?tQH‘gCOH‘g?’ agersen Pt:%fgwf‘? S&%ﬁ?é}%ﬁ aé% vé'ﬁlltr Ey lyany nunber
of signals may be produced, by the signal litter 11 33] In the
i || ust r APREECIER Hepany nugher fisidnals “%a%ge 8’f°aﬁ°rf§§yfﬂ?eosﬁ$’1a#é”%§t?%ﬂ | splitter 118 is
fed to the television 116 and the ot hgr %%Ognal li del i ver]gsd .%to lgges
mul ti - engi nel0933lein thojustrpted cxamplg; o ghthe 10 F1a3R O%ﬁv tgRALPLECT P &yi si on or
tel evision display device. For exanple, the tgll evision 116 g,s a
t el evi sifehiodhrtelovisian d b6 and theothersignlis ddiygiseie he PHt-RERGRSET Fdh ¢9F si on
Standards Conmittee (NTSC) standard, the Phase A ternating Line (PAL)
st andar delevisien B\bsnasriee agl dmerod trlayirongs trlevision dsplavadrvice BN pEPle M
standard, a standard devel oped by the Advanced Tel evi sion stens Committee
(ATSC), telexdsiombl nghbecetelemiston@nd/pedispldysiewige thefrmpportsthe National Teleydsian oped by
the Digital Video Broadcasting (DVB) Project, a nultimnmedia conputer system
etc. [ OGBidarih€ometitedNTSC) siendewbthe iPhrsalAdtetnating Line (BAlgriandardi the t er 118
(i.e., the signal

Systéme Electronique pour Couleur avec Mémoire (SECAM) standard, a standard developed

by the Advanced Television Systems Committee (ATSC), such as high definition television

(HDTV), a standard developed by the Digital Video Broadcasting (DVB) Project, a

multimedia computer system, etc.

[0034] The second of the two signals from the signal splitter 118 (i.e., the signal

carried by connection 122 in FIG. 1) is coupled to an input of the multi-engine meter 120.

The multi-engine meter 120 is an A/V content monitoring device capable of determining the

A/V content source 102 providing the A/V content to the television 116. Such source

identification information may be output via a source identification output 124. Additionally,

the multi-engine meter 120 may be configured to determine content identification

information (also known as tuning information) that may be dependent on the content source,

such as a video game title, a broadcast program title, a recorded program title, an original

broadcast time, a presentation time, a trickmode in use, etc. Such content identification

information may be output via a content information output 126. The multi-engine meter 120

-10 -



carried by connection 122 in FIG 1) is coupled to an input of the

mul ti-engine nmeter 120. The nmulti-engine neter 120 is an A/V content

noni t or i nyodesd/eseeapabl e of determ ning the A/'V cont entPCIaseas/0186
providing the A/V content to the television 116. Such source identification
informati on may be output via a source identification output 124.
Additionally, the multi-engine neter 120 nay be configured to determ ne
content identification information (also known as tuning information) that

may be dependent on th t ent. r.ce, : i Mameidihtl e, a
br oadc ageterrBes BhTrin} @?&ﬁﬂ?%ogé?%gﬁatbosga%g%gtt| t lggl,ay%dr%&g%i giiﬁgal br oadcast

time, a presentatjon ti r{g,,ha ic.lécmqg in use, etc. Such content

i dent i f ACYcPRiAntbEmE OHRES Bt ?ré&f)‘%l put via a content information output
126. The multi-engine_neter 120T/ US2005/ 0281 i 4 he content

i dent i fi cati GM3fInfoferiitatotie feemyn lﬂnf’gﬁougﬁeélﬁg?mg%&?dgg%%ﬁﬁ?ng to the A/V

content being output by the AV switc 14. 1003 To Ll he
det er ni rafbingations the BYlicASHE NS Te8Hpy PG%ﬁ? P‘P?“{E‘% ?"?ﬁ °?en?‘£1€€r‘%lts‘%n%ﬂ% er%ghe

mul ti-engine neter 120 may al so be proyide i th one qr sors 128.
For exarfor exanmiee ouf oftheseatns b3dnayls ﬁ?ﬁég‘ﬁ%ddtf?gﬁ‘ieftggﬁﬁ“glﬁ?rta%srﬁﬁet%de@fi]si gnal s
transmtted by a renote control device 130. shownt Ln Fémct;ls %emﬁ&? exanpl e
honme entrembi@icnnten tewsesi3@mAs glovan BE G nb hrfsample hamg FRCUIRPFESIYEeVi ce 130 to

transmt control information that may be recei v(%d bﬁ-ﬁ‘?ﬁ‘%{ or @l of the A’V
cont ent fioUndedss 16@note hentobdayiced 30 #p Tapsmi Gente 1 4 Ry e meter 120.

One having ordinary skill in the art wll recogni_zef at  the rLﬁ ote control
devi ce 13@ivaabytanpoisati df thehhA Gomtent sprtced H02 Biedg]eusion 62%“94 opthe ni ques,

including, but not limted to, infrared (I R)_transm ssion, radio frequency
t ransni sgighi metdrneol/ oabhathgandingy skiin thg e il gecpgnize t Ttd]@esrgjno CBP%%IK di agr am
of an exanple nulti-engine neter 200 that may be used to .
device 130 may transmit this information using a variety of techniques, including, but not
limited to, infrared (IR) transmission, radio frequency transmission, wired/cabled connection,
and the like.
[0036] A block diagram of an example multi-engine meter 200 that may be used to
implement the multi-engine meter 120 of FIG. 1 is illustrated in FIG. 2. The example multi-
engine meter 200 is configured to process composite A/V inputs that include stereo left and
right audio input signals 204 and a video input signal 208. The sterco audio input signals 204
are sampled by an audio sampler 212 ata suitable sampling rate, e.g., 48 kHz, and converted
to a digital monaural audio signal. The resulting digital audio samples are stored in an audio
buffer 216. The video input signal 208 is sampled by a video sampler 220 to form digital
video samples that are stored in a video buffer 224. In the instant example, the video sampler
220 and video buffer 224 are configured to sample the video input 208 at an NTSC frame rate
of 29.97 frames/sec with a resolution of 640 by 480 pixels. Additionally, the input color

video signal is converted to a black-and-white luminance signal. However, a person having
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i npl enent the nulti-engine neter 120 of FIG 1 is illustrated in FIG 2.
The exanple nmultiengine neter 200 is configured to process conposite AV
i nput s t hwo 200v0020686e stereo | eft and right audi o i nput sipgmaissoo2@4siand a
vi deo input signal 208. The stereo audio input signals 204 are sanpl ed by
an audi o sanpler 212 at a suitable sanpling rate, e.g., 48 kHz, and
converted to a digital nonaural audio signal. The resulting digital audio
sanples are stored in an audio buffer 216. The video input signal 208 is

sanpl ed by a vi deo sanpler 220 t - ol ¥ degsaigng@solbhat are
stored PIEIXS 5”%%?¥§Pﬁ5?§$wFﬁﬁ?ﬁgﬁgﬁg%g]%%giaﬁpleP'the vi deo sanpl er 220
and video buffer 224 %re onfigured to sanple the video input 208 at an

NTSC f r soRversima 1g¥ 259 59y anes/sec with a resol uti on of 640 by 480 pi xel s.

Additionally, the input calor videa signal i
bl ack- and- whl0087] The rulHeae s HRYT - %%véP?e%a%§§§§§5%§%F%3§?§?nary skill in

the art will appreciate that varjous s | i I . M begigreand col or
conversmuws%ﬁhygaﬂééu%%s%@gﬁﬁﬁF §¥T3%ﬁgﬂﬁﬁégbﬁgh%?ﬁg£§§@%$%200 i ncl udes
one or nore audi o engines 228 to process the.diqif.al i | es stored
in the auﬂﬁgu@hmﬁekﬁm@@¢m¥ﬁ@nﬁﬁﬁPgﬁ@HﬁW§@§m?§§m'ﬁgﬁé%ggg%gpé to determ ne

characteristics of the input audio signals 204 and/or ,ipf ' i ncl uded
in the iimputedauthe dnpsit gudin S@bA0¢ et MARYS bsé?dg%gae R tX‘Sé‘é? tcglgit%ﬁt%hlg&A/ Y%

content source coupled to the nmulti-engine neter 200 . ich AV
cont ent ceopled® thORubi-engingmeter2§0 @@w@%w EPeeThAYE e—@ﬁﬁ?ﬁfe&vl\rrg% er 120 and,

therefore, the television 116). Additionally, the i 0, engi nes .228 may be
conf i gurddpledtotae utti-ergina/meterdA0 e, theersores th E?éﬁv}stﬂ’?alitf g} o"rcﬁﬁr}?ﬁ“g@ ’ tt)%s ed on the

i nput audio signals 204. Exanples of audio engines 228 are _discussed in
great er gatoainkinbeIBmiyrbeconfigred tordetsimine Al Geoment idsg atiqh LIIPANY} o

mul ti-engine neter 200 al so includes one or nore video engiqfs 232 to
process a8 6 @b trplit MidtbeigraRrpl eExantpiesed andio ergines 24 are e 1sed B EIAE i | ar
to the audio

detail below in connection with FIG. 3.

[0038] The example multi-engine meter 200 also includes one or more video engines
232 to process the digital video samples stored in the video buffer 224. Similar to the audio
engines 228, the video engines 232 are configured to determine characteristics of the input
video signal 208 and/or information included in the input video signal 208 that may be used
to ascertain the A/V content source coupled to the multi-engine meter 200 (e.g., which ANV
content source 102 of FIG. 1 is coupled to the multi-engine meter 120 and, therefore, the
television 116). Additionally, the video engines 232 may be configured to determine A/V
content identification information based on the input video signal 208. Examples of video
engines 232 are discussed in greater detail below in connection with FIG. 4.
[0039] To receive, decode and process metadata that may be embedded in the input
audio signals 204 and/or input video signal 208, the example multi-engine meter 200 includes
a metadata extractor 236 and one or more associated metadata engines 240. The metadata

extractor 236 is configured to extract and/or process portions of the input audio signals 204

-12 -



engi nes 228, the video engines 232 are configured to determ ne
characteristics of the input video signal 208 and/or information included
in the ingotosidessosi gnal 208 that may be used to ascer Pair/useés/o281% cont ent
source coupled to the multi-engine meter 200 (e.g., which AZV content
source 102 of FIG 1 is coupled to the multi-engine meter 120 and,
therefore, the television 116). Additionally, the video engines 232 may be
ic(r)]nf![gu_rgd to deterrzngge AV content identification information based on the
put video .sign . I 0 i L g i spied in
gr Sat er a‘&‘g‘?rdf‘ﬁ"g Ef?%\ﬁ}gflﬂ zggﬁlngg%l %enis\?\nalt(%%ﬁ?’ %\%éf{h%? g%%éftgﬁrrgogggg%ve decode
and process tadata that .m enbe I I i { ;3.| s 204
and/ or ieﬁ‘fﬂ‘ffe%%?é?f 58 qm%éfqu%nep Ké%?g%g e&Hr%{J% ?1? englla%ltg%ir{r%}éegrﬁggg i ncl udes

a nmetadata extractor 236 and. gne.or.nore assagj ated n in 24

TP et hm&*t &E@’E‘%}n‘éﬁt‘?eéa@?@rls @@%en?’éﬁﬂeowab%o %Pstagg’el%of %’c@cegﬁﬁeté‘%g@e%}lgg gls s © ;S) ort |Oo ns
o] e input audio signals _ 204and/ or .input vigde i be
ugre;j_ to%dﬁ‘,@i gﬁﬁ?ﬂﬂ@ﬂg metediamay g%‘l’sﬁfiﬁ‘h%)sf%’?}n %ﬁ%f% g%ctsé%? epéroggfgcslgm Zi gnal

p ions are then processed further b e net.adat a.engi 2

det er ni rike meltirppging meker 2Q0 ﬁrdé%‘é%%et‘?rﬁ“?emqoﬁﬁgﬁ mgowgti‘o éc’gﬁ%d “ﬁ&l tfsleg to
recei ve/ decode such nmetadata. The resultin t gdat a be used t

ascer t aiipput bignaly 3p4c 80t drramplss pEBeReRH IS CE g4¥%8%}§ﬁ‘fsf?‘{%§bef%§%ael er 0200
and/or to determne A/V content information associated with the input

si gnal s b2l inzowectivavih BK3.9f net adata engines 240 are discussed in greater
detail below in connection with FIG 5. [0040] The exanple | ti-engine
meter 200 i n§0046bShacdapiesidti-peiseusisbr00inoludss asjeeeien Ef%??é“%f‘%%t
information generated by the audi o engi nes 228, the video engines g32 and
the net gaaess thogutpesinrtatioAddieritestial thy audinenginse £33,k %ﬁ‘@@é&‘gﬁ%zéﬂ of the
exanpl e nul tiengine meter 200 is configured to process renpte control

si gnal s tRéfhetatansuginds@d0.bidditioraiiptthe desisionprocgeser 244 ofdhecaxamplempiliiy enpt e

control device 130 of FIG 1. The renote control signals
engine meter 200 is configured to process remote control signals 248 transmitted by a remote

control device, such as the remote control device 130 of FIG. 1. The remote control signals
248 are received by a remote control detector 252 and provided as input to the decision
processor 244 as shown. The decision processor 244 processes the available input
information to determine the A/V content source coupled to the multi-engine meter 200 and
outputs this information via the source identification (ID) output 256. Additionally, the
decision processor 244 may determine A/V content identification information and output
such information via the content information (info) output 260. An example decision
processor 244 is discussed in greater detail below in connection with FIG. 6.

[0041] An example set of audio engines 300 that may be used to implement the audio
engines 228 of FIG. 2 is shown in FIG. 3. The audio engines 300 process input audio
samples 304 provided, for example, by the audio buffer 216 of FIG. 2. The input audio
samples 304 correspond to an audio signal being output by an A/V content source (e.g., one

of the A/V content sources 102 of FIG. 1) and provided as input to a monitored presentation
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248 are received by a rempte control detector 252 and provided as input to
the decision processor 244 as shown. The decision processor 244 processes

t he avai labl2eod/mpist i nformation to determne the A/V corCents2eswesies coupl ed
to the multi-engine meter 200 and outputs this information via the source
identification (1D) output 256. Additionally, the decision processor 244
may determne A/V content identification information and output such
|dnf_or_mat| on via the content information (info) output 260. An exanple
eci si on_processor 4.i.s dj scussad I 0. gtealsed el Ald pglisconnect i on
Ymn;)r]eﬁ:eg: l%ehsf%@gﬁe% ?‘nwﬁ%g%)qs'e s%t o%n%gu 1’0 engi n%?ldé%%}@thﬁgavgmr}l;y be used to

. n e audi 9 engj nes..22 f Fl i ! ) audi o

engi nes Cgﬁ)‘fﬁg‘lﬁd&?zé‘?@g 2HIBGE" Oiwugaugig’nsﬁ'n?se s §%‘ha6?%8:é@%ggql§g& tga;tgﬁ%%ﬂgs, by the

audi o buffer 216 .of FIG 2. The input di Q. .
audi o sioga PRRERTiRg %‘I{DBE?d%B’ythQrPaIW atgdiocen m§-§3?‘%8§ﬁ1€§9§? ,%9 ‘%eé%g?n? he ALY

content sources 102 of FIG,K 1 nd proyi ded .as,dnput I d

'PL esen'éI MAYSWERFi aé@gg@%%’ %Fé“?%ﬁléﬁ? @P@t\fiu\g{’log?‘lmlili%%ddfﬁ d 85]9 a(;ggngl #&éﬁlfngcl uded in
e audi o_engi nes O is configured o read a nunber of input audio sanples

304 at #vudigeagiphentpyipdRfeney 2 tﬂ%‘im%}’éﬁaéﬁlﬂg' on the processi ngpperfor ned b;rp

that particul ar audi o engi ne. Thus, .th i i

aut onom)uz! y [W@LT@&@@@H SPﬁ*ﬁf@tldiaGﬁﬁiﬁesggﬁ%ﬁ%’é’g‘e%%ugﬁifogg eet?ca%g%)’edhat ©
correspondi ng audi o engi ne outputs 308 in an t ono . i

exanpl e mdio signatareiroseesnyP Heg valomeiRg PgiFEtog T R BB e Ph 241D an
audi o signature processor 316, a volume and nute detector 32 ,

conpr essi jingledistestor 328 8ELn spectjal shyperiaesserods BEEe*amy eé‘uélﬁge G Fecg’ﬁape
processor 332. The exanpl e audi o code detector 312 is confjgured to detect
and pr ocHSss enmfighred toydetagtiing reengesaneiflany aidip codes i BRI 88 O e‘ildg‘gmé i 0 signal
corresponding to the input audio sanples 304. As_ discussed abgve, ancillary
Zudl 0 cosig signl eresmeding & aipdeaudivtannsed0d. dhrdisargica goqvasBF] Bion (e.g.,

audio codes may be used to encode and embed identifying information (e.g., a
broadcast/network channel number, a program identification code, a broadcast time stamp, a
source identifier to identify a network and/or station providing and/or broadcasting the
content, etc.) in, for example, non-audible portions of the audio signal accompanying a
broadcast program. Methods and apparatus for implementing the audio code detector 312 are
known in the art. For example, in U.S. Patent No. 6,272,176, incorporated herein by
reference in its entirety, Srinivasan discloses a broadcast encoding system and method for
encoding and decoding information transmitted within an audio signal. This and/or any other
appropriate technique may be used to implement the audio code detector 312.

[0043] The example audio signature processor 316 is configured to generate and
process audio signatures corresponding to the input audio samples 304. As discussed above,
characteristics of the audio portion of presented A/V content may be used to generate a
substantially unique proxy or signature (e.g., a series of digital values, a waveform, etc.) for

that content. The signature information for the content being presented may be compared to a
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broadcast/network channel nunber, a programidentification code, a
broadcast time stanp, a source identifier to identify a network and/or
station pwoubemgseand/ or broadcasting the content, etc. pcCiruszdosn2zasanpl e,
non- audi bl e portions of the audi o signal acconpanying a broadcast program
Met hods and apparatus for inplenmenting the audio code detector 312 are
known in the art. For exanple, in U S Patent No. 6,272,176, incorporated
Qereld_n by reIerence inits entirety, Srinivasan discloses a broadcast

ncodi ng_system a [ i i ja0n

transm tg?te% r?/\nfer%cle%%g‘[r‘\ﬁ{aeg g@%"'fsg‘?nél ﬁ%qgg%%@% 8?%%%g%ggg%ﬂr}irﬁ%§g’{siragpr iate

techni qlﬂ%ﬁ%ﬁ%f@%&#ﬁ e(gur}egtb}ir FRNSITR Ny Ao B f0fA SRSt high 0043] The

exanpl e ature I's configured to generate and process

audi o si ures correspondi o t i ] ' di d
abO\ée, @20}% eﬁﬂ%tﬁ?c%gn ?pptaﬁgg af%rdP%peg“c?P ?ﬁ%ﬁr}e %ﬁ%ggga%gg’%ﬁ%%égﬁ%enlt scr:r;;sge
used to generate a substanti.a uni gue .ar.o L8l e.g., a i

of f di gi EkHPW‘%?} tﬁ]‘%%{; Ot ?}BI?QS’H%U‘%IPSE’?‘[ ‘??ﬁli%?tho)gseg%lrﬁ%%? @E#rﬁzoéi ggat ur eSerl =
i nformation for_the content being presented e £o re t of

r eL e [ enf’écofl?%éq Eﬁ“’é@ g? BB S %??%%EHWH%&%E?1188]?)%%%{%8?%”%%2ﬁ aO
substantial match is found, .the currently displaye V ¢ b

! delntl f jestraciion Andheqrislagion (PEhjauss oS HRABEFL FRATTRIS) I.?n %’F’ﬁgggpe&?ﬁtg’rﬁ;lg%g ;? Es 1? or

i mpl enenting the audio_signature processor, 316 are known iLn the t. F
exanpl ¢ ,bApnhcz;mos.Sepaﬂ@aUSﬁ%ﬁ?ﬁ%w«aaors@aﬁarpl Yolgeshoe? 16 PRIk Hor at ed
erein by reference in its entirety, Srinivasan, et al. discl di

si gnat urad ditosasighagire hrgd BoETE) identBisetionampIae aid ‘Wh‘é‘iﬁ(ﬁ’rﬁ@?w zﬁp?g, | ion

Pat ent Cooperation Treaty Application Serial No. US03/22562, incorporated
her ei n bijgitabbrondaacteystem, These and/preany othepapprapriatg|techyiquemay Be 4ol ¥t ur e based
program i dentification apparatus and nethods for use with a digital

br oadcasitnpysntire aihesignaturd procesaond16t her appropriate techni que may be used

to i nplenent the audi o signature processor 316.
[0044] The example volume and mute detector 320 is configured to determine

whether the input audio samples 304 correspond to an audio signal in a volume mute state.
Additionally or alternatively, the volume and mute detector 320 may be configured to
determine a volume level associated with the input audio samples 304. Knowledge of
whether or not the audio is in a mute state may be used, for example, by a decision processor,
such as the decision processor 224 of FIG. 2, to determine which audio engine outputs 308 to
process and/or how to process such outputs. Example machine readable instructions 800 that
may be executed to implement the volume and mute detector 320 are discussed in the
detailed description of FIG. 8 below.

[0045] The example compression detector 324 is configured to determine whether the
input audio samples 304 correspond to an audio signal that has been subject to compression.
Additionally or alternatively, the compression detector 324 is configured to determine which
type of compression has been performed on a compressed audio signal. For example, DVDs

and digital television systems typically use AC3 compression to store/transmit digital audio,
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[0044] The exanple volume and nmute detector 320 is configured to determne
whet her the input audio sanples 304 correspond to an audio signal in a

vol une mwe 28e6aRes60 Addi tional ly or alternatively, the veCuns2@5028106 €
detector 320 may be configured to determne a volume |evel associated wth
the input audi o sanples 304. Know edge of whether or not the audio is in a
nmute state may be used, for exanple, by a decision processor, such as the
gggl tSI on processor/224 of FIG 2, to determ ne which audi o engi ne outputs

0 process a f t S EXA0R »
nst e EaRE BB T e S B e et

e execute enent the volunme and nute

det ect or, 320. are, di d.i i L1 pL
[ 004 %ﬁﬁugﬁ%\;@g@éﬁs@%s% %&%@f@%@ﬁ% R SR R

et her e input, a 3 - I i i
Y e R o

iona alternative he conpression

detector. 324 is fi d ta.det i ich I
bor f or it S SonteohnEE St ating e T T a s SllieiiBs b GRIPLESRLCT, 175 Peer

tel evi sion systens, typicall se AC3.conpressign to storef{tr jt digital

aua o, e nsiuony A el N e PRRIGERH B biiphL leRangaL! o0

now edge of whether the audi o, has e onpressed and, if so thé type of

conﬁres§teﬁdscg?§6ﬂ6y@ﬁd%§ﬁdtﬁi@s°9§%ﬂ}°ff@§' ég?(ej%'l e, by a decision processoP,

such as e deci sion processor. 224 of FIG,_, 2, to determ.ne the.A/V content

sour ce cor r ef9dplThrereBPlenste dpteoRt i cendigpied Wﬂlwﬁﬁ% f ne

readabl e i nstructions 900 that may be executed to jhpl enent the conpression
AV OREBF ORI

det ect oraudip4araples Hdgorewen forpnERdo jaglseprsgr ety “hel ow.
[0046] The exanple jingle detector 328 is configured to deternine whether
the i npudor exawple, swsephausesIBAANoronteshionere todisplany Bens STGhgs & PQRAEYSt ed by an
AV content source when, for exanple, a user causes the A/V content source
to di splnpuza chenwel/pegeim sbechmpowete- mowledge of whether the input audio samples

304 correspond to an audio jingle may be used, for example, by a decision processor, such as
the decision processor 224 of FIG. 2, to determine which A/V content source generated the
audio jingle and, therefore, is the source of the corresponding input audio samples 304.
Known techniques for generating and comparing audio signatures, such as those described
above in connection with the example audio signature processor 316, may be adapted to
determine whether the input audio samples 304 correspond to a reference audio jingle.
Example machine readable instructions 1000 that may be executed to implement the jingle
detector 328 are discussed in the detailed description of FIG. 10 below.

[0047] The example spectral shape processor 332 is configured to determine whether
the input audio samples 304 correspond to an audio signal that possesses a particular spectral
shape. For example, audio signals in an analog cable television fransmission system may
exhibit increased energy in a frequency band at or near 15.75 kHz due to video signal
leakage. Thus, knowledge of whether the audio has a particular spectral shape may be used,

for example, by a decision processor, such as the decision processor 224 of FIG. 2, to
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menu, a channel/program sel ect nenu, etc. Know edge of whether the input
audi o sanples 304 correspond to an audio jingle may be used, for exanple,
by a deciwoanogurossessor, such as the deci sion processor PRZAISed0SHREH6 2, t O
determ ne which A/V content source generated the audio jingle and,
therefore, is the source of the correspondi ng i nput audi o sanpl es 304.
Known techni ques for generating and conparing audi o signatures, such as
those described above in connection with the exanple audio signature

I 0C S Sflioriahs Ry Bt SR &L ol B AFNiRE B MO iIPAIRY sabiipfos 308 UBxadiY O sanpl es
304 corresponJ 0 a reference aué)l o0 JIngle. Exanple machi ne readabl e
instructigns 1000, t. [Eroq- \ 4ot b Qidd B e IR RAEn e tiRd kiRpslet ect or 328
are di slrclziﬁéhslrée e?&r%%eﬁe%ﬁi‘% al Ilﬁe)(g)tgétgjga&ib%t ixon of FlI 1r(1J beslﬂgw. [0847] The
exanpl e_spect r.gl shape processor IS GRS HIBYS £615w. det erm ne whet her the
i nput a%rﬁlgec?scgg%P@sﬁ%B%Q%glﬁﬁ%geg%lﬁgﬁgsg gn audi o silsgnal that possesses a

par i cular sighgh Rl S0R0Ene EQm AR TRbes, AURLALSIA Rglotnafle 3RbRO CaL e

tel evision t may exhi’bit 1ncreased energy in a frequency

whot hor ™A e SERABIRAGA o anPtoLarar U e e Biemdid e R SChenp .
{odot ot MRS RPGTgAEbeife Sl wiemeorroe Bina IR Rtk o Sampl es
ol ceHOUR e SFLRRR TG Rape FPEbEon Sasedtenyr Bt BerRe HERIT S | o,
Fosul 1 S0Bh SERUTR BOMSBTCHG: Mot ISR A B eH G pACRTPHIDAR by a sei of
Caal ot MTaRiFe, wnigh e e teSi LGRS P SRBB Brount
of confidence, etc. that a respective result npy contrjbute to the

pr oces s P¥Aie on 8 sieselingyhieh #partiayles qudip SEEES BEUlt Bie B PCHEOHBIFE  on

processor 224 of FIG 2. Additionally or i . .
performed by the decision processor, the priofity given a particular audio engine result by the

decision processor, etc.

[0049] An example set of video engines 400 that may be used to implement the video
engines 232 of FIG. 2 is shown in FIG. 4. The video engines 400 process input video
samples 404 provided, for example, by the video buffer 224 of FIG. 2. The input video
samples 404 correspond to a video signal being output by an A/V content source (e.g., one of
the A/V content sources 102 of FIG. 1) and provided as input to a monitored presentation
device, such as the television 116. A video engine included in the video engines 400 is
configured to read a number of input video samples 404 at a rate and frequency that depends
on the processing performed by that particular video engine. Thus, the video engines 400
may operate autonomously and read the input video samples 404 and generate corresponding
video engine outputs 408 in an autonomous fashion.

[0050] The example set of video engines 400 includes a text detector 412, a blurriness

detector 416, a scene change and blank frame detector 420, 2 macroblock detector 424 and a
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alternatively, and in the instant exanple, the weights 336-356 may be
inplicit and based, for exanple, on a stage in which a particular audio
engi ne r es0I2006/20368ed i n a deci si on process perforned bycrhs2asocsiOn
processor, the priority given a particular audio engine result by the
deci sion processor, etc. [0049] An exanple set of video engines 400 that
may be used to inplenent the video engines 232 of FIG 2 is shown in FIG
4. The video engi nes 400 process input video sanples 404 provided, for

exanpl eg?{%x%tte NSNLaeR. Bl Lehy xtclfceteﬁopﬁlZZi%;&g%qu?@&’&etmw| es 404

corresp 0 a vidéo signal “bel'ng output V content source (e.g.,

f the. AV t. X . ' [ tt
o ¢ or S8 isPetE A IR B e iy e it BIPARMARE G, | 00" ori P
i ncl uded in. id ' 400. | fi foi t
Wi deo. sarrEldBoPle Mb Kt Aol SRR TR dhRab R IR Y (e
f d by that ticular vi i ne... Thus, I d [ 400
Oper at & AU OISR e o-Bher PHEdeRpt prot inea it b I o ener ate

correspondi ng video engine o uts 408 in.an,.aytononous.fashion, [0050] The
exanple‘@EﬂwbﬁﬁﬁﬂﬂﬁﬁgﬁﬁﬁFWEEﬂ@@@”ﬁﬁgpgﬂé?dﬁ’@ﬂﬁ?w?ﬁﬂﬁgﬁﬁgg%ﬁgﬁ?ygébIurriness
detector 416, a scene change and bl ank framnme .detector é@g, ﬁgy?%roblock

det ect oruseh Aorgrample.dn3 dEpISORRICCHRSPT, 3B as e deciy o mPeessl 227 BEY IS toP 412 i s
configured to determ ne whether portjions/areas of the video rrespondi ng
to the iderumingihecly VeoanisnisgUuen 2orqfRending o diednpid ¥ides spmues 45% Meihofls e, wWith a
known di splay, such as a nmenu displayed by a particular_A/V content source
based oreni apraeates fonimpenenting the texd deiprierl? At kogwa n the 4, FRLfSaRay8 of

whet her the input video sanples 404 correspond to video displaying

part i culRatent Exeperatipn Beeatyshuplicstion Sexaliys. S04)12R7ddpsapispfed pegei8d¥or | such as

t he deci sion processor 224 of FIG 2, to determne the A/V content source
cor r esporfiiange ingtstehiéretynNelsony thd olisciosp msthodvand apparpyfor detecting a

television channel change event that are based on determining whether selected portions of a
video display include numeric digits corresponding to a displayed channel number. This
and/or any other appropriate technique may be used to implement the text detector 412.
[0051] The example blurriness detector 416 is configured to determine whether

portions/areas of the video corresponding to the input video samples 404 are blurry or exhibit
blurriness characteristics. For example, blurriness may be introduced into video/images as a
result of compression associated with a particular A/V content source. Thus, knowledge of
whether the input video samples 404 correspond to video exhibiting blurriness may be used,
for example, by a decision processor, such as the decision processor 224 of FIG. 2, to

" determine the A/V content source corresponding to the input video samples 404. Methods
and apparatus for implementing the blurriness detector 416 are known in the art. For
example, in “Digital Image Restoration,” IEEE Signal Processing Magazine, March 1997,

pp. 24-41, incorporated herein by reference in its entirety, Banham and Katsaggelos describe
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and apparatus for inplenenting the text detector 412 are known in the art.
For exanple, in Patent Cooperation Treaty Application Serial No.

US04/ 0122w 0,200am2036por at ed herein by reference in its enPCTaASgoosNediseon, et
al . disclose nethods and apparatus for detecting a tel evision channel
change event that are based on determ ning whether selected portions of a
vi deo display include nuneric digits corresponding to a displayed channel
nunber. This and/ or any other appropriate technique nmay be used to

bR RS e B gyspmnec o

. ' _ ortions/ areds e video
b1 ur r 1 n@8E bt feg e ieraif M PGS AR D T R os Ty be ntrod
oo eSS e oS SRR SR B B G A FoghRaid ol WV

e, blurriness nmay be introduced into
content sour he 1 np v sanpl es 404

correspond to video exhibiting.blurriness nay.b sed...fQ e, by a
deci si ofelEryRe¥agher aghia] seuen 'r%’égﬁlgﬁsl PrSTPORHE teostg?)r pﬁg‘zd%fsglﬁﬁégﬁ@% to
determ ne the A/V content source corrgesponding to.the.input, vi sanpl es
404. NeERBbiS forframplsat SERFCOAREC, ?Hﬁsﬁ?{?‘?’ 15° PHRS IbLa e Iélgsg eﬁétsg(g{t)or 416 are
known in the art. For exanple, in "Digital |mage. Restoration,\.|lFEE Signal
Pr ocess infgriign Ziapide v e fetergdne, fqg gxa Q’Iﬁeﬂ}eﬁ%ﬁ? GOS8 1B B L‘by
reference in its entirety, Banham and Kat saggel os descri 8 arious
t echni qleen pesformesty the AR eantenh soyEee HrR|Eme 5 t‘-ﬁ‘ﬁﬁ‘? GP 3‘ %‘t her appropriate
techni que may be used to i nplenment the blurriness detector 416.GE0052] The
exanpl e Asidiivealtsh Sregamberdiibiaak kramendeiocis; et apredespymined Lyeval G it
determ ne whether a set of sequential franes corresponding to the input
vi deo sanphesintes) manbdised tof dstermingrgiotier the A4¥ GeNtBIR §orgRsPondS 9L @@H Pl ane, one
or nore blank franmes, etc. Such information may be used to determ ne, for
exanpl e, to whehhmerciahpod indkthng daliqate. whethep thedy cenisntisewse erreAdastsaNr et he A/ V
content source providing the input video sanples 404.

Thus, knowledge of whether the input video samples 404 correspond to a scene change, a

paused frame, a blank frame, etc. may be used, for example, by a decision processor, such as
the decision processor 224 of FIG. 2, to determine the A/V content source corresponding to
the input video samples 404. Example machine readable instructions 1200 that may be
executed to implement the scene change and blank frame detector 420 are discussed in the
detailed description of FIG. 12 below.

[0053] The example macroblock detector 424 is configured to determine whether the
video corresponding to the input video samples 404 exhibits macroblock characteristics
corresponding to MPEG video compression. Additionally, the macroblock detector 424 may
determine whether the video signal exhibits nearly perfect color blending indicative of a
video game being played via a game console, such as the game console 104 of FIG. 4.
Knowledge of whether the input video samples 404 exhibit macroblock characteristics or
nearly perfect color blending may be used, for example, by a decision processor, such as the

decision processor 224 of FIG. 2, to determine the A/V content source corresponding to the
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Addi tionally, the number of blank frames detected over a predeterm ned
interval (e.g., such as two mnutes) nay be used to determ ne whether the
AV cont ew0 20evn2essponds, for exanple, to a commercial pedTasdosobsise

i ndi cate whether the A/V content source is a broadcast source. Thus,

know edge of whether the input video sanples 404 correspond to a scene
change, a paused frame, a blank frame, etc. may be used, for exanple, by a
deci si on processor, such as the decision processor 224 of FIG 2, to

det er M e, 18 ¥aip ROBGE NI ifenfRLEARAO Bilrilioh 0] d00%ndk BRYbo Wicded sampl es

404. Exanpl e ma ne readabl’'e 1 nstructions 1200 that nay be executed to

i npl enent. the scene ¢h | ; e AL I sed in
the det B PRl HECE TS Res p a3 TR P EG A e s Arae et ook
det ect OE 1%2_4 is configured to determ ne whether the video corresponding to
the i npdt'°Vi deo sanpl es 404 exhibits macrobl ock characteristics

correspondin EG vid Q0. Additi . bl ock

de]t ect glr 434&?&@ %_gteé?lﬁiﬂﬁggr?ﬁi%%éfcﬁf?rlﬁgg\lﬁ C@@%@%@%ge{%gﬁ% gl% ? @&&ggrl Scper f ect
col or ndi n ti i d i i

OB ol e e Sl B LR IR LB Bt pRafdar™, consol e

vi deo sanpl es 404 exhi bit nmacrobl ock characteristics, or, near|l erfect

C(ﬁ| 0 Ei b lc@iPoRging for EapRledO 2 {SRY SESER e OBIPULDY ARATGUH Aﬁ? 88@%‘%0?, such as
t he deci sion processor 224 of FIG .2, to determne the A/V content source
cor r esp&eiFh g ledgsiof pliether P aifsP s¥raie: .04I§>?§ﬁi?P’é‘{]Wﬁé‘f‘?1°WE&%e§dabl e
instructions 1300 that may be executed to inplenent the, macrobl ock detector
424 ar e temalenowsde psed; foe cxpuple, Dra derdeen Praegss, Weh 1 te depiSIgQATaRRSSof 0054] The
exanpl e tenplate matcher 428 is configured to determ ne whet her the video
cor r esp@AHPHTG: 8, toldetermipe theA/ Y eontsalpIies coftraPerding e the dnpkh BigdFp sé‘fn@ieéd

tenpl ate correspondi ng, for exanple, to a menu screen being output by a
parti culd@é. Bramctsolmaques for generating and comparing video signatures, such as those

described in, for example, U.S. Patent No. 6,633,651, entitled “Method and Apparatus for
Recognizing Video Sequences” and U.S. Patent No. 6,577,346, entitled “Recognizing a
Pattern in a Video Segment to Identify the Video Segment”, both of which are incorporated
herein by reference in their entireties, may be adapted to determine whether the input video
samples 404 correspond to a reference template. Example machine readable instructions
1400 that may be executed to implement the template matcher 428 are discussed in the
detailed description of FIG. 14 below.

[0055] As shown in the example of FIG. 4, the results of each video engine 412-428
may be scaled/prioritized by a set of respective weights 432-448. For example, the weights
432-448 may explicitly scale the video engine results based on the amount of information,
amount of confidence, etc. that a respective result may contribute to the processing performed
by a decision processor, such as the decision processor 224 of FIG. 2. Additionally or
alternatively, and in the instant example, the weights 442-448 may be implicit and based, for

example, on a stage in which a particular video engine result is used in a decision process
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source. Know edge of whether the input video sanples 404 correspond to a
known/ stored tenpl ate may be used, for exanple, by a decision processor,
such as twe 2d@ai2eicon processor 224 of FIG 2, to deter nmpaoe/ush@sMssioeont ent
source corresponding to the input video sanples 404. Known techni ques for
generating and conparing video signatures, such as those described in, for
exanple, U S. Patent No. 6,633,651, entitled "Method and Apparatus for
Recogni zi ng Vi deo Sequences"” and U.S. Patent No. 6,577,346, entitled

"Recogni_zi.n Patter.n in d 9@% p I egnment ",
bot h of p\ﬁfl?rgﬁgob\ gleid%%l(snl% ?Og%s\é@dt ’ ﬁ%p g:gn {/UE ?%? gllrngﬁcg:lte\h{l% %ggﬁeyhgﬁﬁyrseti es, my
be adapted, to. determ ne whether the input video sanples 404 correspond to a

r ef er end® 4eERIBP BIOS°SS¥ Hfipl e nmmchi ne readabl e i nstructions 1400 that may be
executed to | eent the tenplate match %}@r [ SCL %'tqhethe
detail ed des W@tﬁw&’fﬁ eé{@%a‘%% R} Sdé%ga]z[ bgﬁgﬁgﬁ&tg gll exanpl e of
FIG 4, the results of .vi.deo .engine.412-428 nmay._be..scal ﬁcgl/- Loritized
by a s etm%*?daﬁaé’%&??t%“@ é’fﬁﬁf&ﬁ ghoyvgsn E%B% F ng;cgéan% 8 ,m?sﬁsgﬁ \Rfé‘%"g tI@uESZ- 448
may explicitly scale the videp engine results. b d he, ampunt of
i nf or natReataeH grvidse, f@b‘i‘%‘l“‘?’@%nh%g‘e fadatp gfyactor ?g‘gﬁfe@ﬁ é'e??eelgﬁﬁ%t may
contribute to the processing perfao rrglg by a \gecisio ro sor, .such as the
deci si orngidgtac8d gprresponds o g1 @dwznd;ﬂa £9 %ﬁ‘}ﬂl ?n%?“t%‘fqlbg PR ﬁ&%ﬁtﬁt and in the
i nstant exanple, the vveAiﬁ%ht S 442-448 rrag be inmplicit and based, for
exanpl e,soure te.astong ef tha ARY icemtent spupes; L0 PEFIG, L jud rEpisdes PULio@ i s used in a
deci si on processperfornmed by the decision processor, the priority given a
parti culmenitpied @reseniafionalevioe. such asyhe trlavigigr | K. ohmsiadata sugpe inglpded ipfgse)  An
exanmpl e set of netadata engines 500 that maé be used to inplenent the
met adat anenigiarregingy 00§ canfigured tq radinpuirmatafaia 564 ata ratgd feauasy Hekngi nes 500
process input netadata 504 provided, for exanple, by the netadata extractor
236 of Fefnd?on Hegrdcaging performed by that particular metadata engine. Thus, the metadata

engines 500 may operate autonomously and read the input metadata 504 and generate

corresponding metadata engine outputs 508 in an autonomous fashion.

[0057] The example set of metadata engines 500 includes an Automated

Measurement of Lineup (AMOL) processor 512, a closed caption processor 516 and a

teletext processor 520. The example AMOL processor 512 is configured to determine

whether the input metadata 504 corresponds to AMOL codes and to process such codes if

present. AMOL codes may be embedded, for example, in broadcast television transmissions

to permit identification of transmitted content, the source of the transmitted content, etc.

More specifically, AMOL codes may be included in non-viewable portions of a broadcast

television signal (e.g., line 20 of the vertical blanking interval (VBI)) and/or in viewable

portions of the broadcast television signal (e.g., line 22 of the active video portion of the

video signal). Additionally, AMOL codes may be encrypted. Typically, AMOL codes

transmitted, for example, in line 20 of the VBI are not recoverable after digital compression

because digital video signals do not use the VBI and, therefore, the compression algorithm
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nmet adat a 504 corresponds to an audi o and/or video signal being output by an
Al'V content source (e.g., one of the A/V content sources 102 of FIG 1) and
provi ded e 20060205600 a noni tored presentation device, s®kCh/E30050e8106
television 116. A netadata engine included in the netadata engi nes 500 is
configured to read input netadata 504 at a rate and frequency that depends
on the processing perforned by that particul ar netadata engine. Thus, the
nmet adat a engi nes 500 rmay operate autononously and read the input netadata

504 and_gener at Al ' rrg?,?(gﬁ ' u i 2mart ononous
fashi on."‘%[y giﬁgaff%?%%tgg%ﬁ%{agh%%fl "0 rre%gdgg? gﬁsgﬁ“@%ahgogg%%néﬁ ?Q}r}\%}ludes % :

Aut omat ed Measurenent.. of, Li 0 - caption

pr ocessg’F respEeTahigatEer £ léﬁgltcg&ng%ggglé% S@%&%ﬁagg%%qeg 1%%}%%@%? ocessor 512
is configured to gl t ermne et her the input nmetadata 504 corresponds to
AMOL cod&€0 RATOR 8 %?3@8%%1% ch codes if present. AMOL codes may be

enbedded, for exanple, in Br @ ast tel evisiop transm,ssi 0 permt
Cdonti 11 cat | S5k Lopabresrien AMOLSP Sl ST ARRRE T T Pl T, DY
content, etc. Mre specifically, IX? ]g%i S be | ncAi&ded N -vi ewabl e
por t i onPTRFESSAL BEcYd digecisian Brac S%@ ioﬁﬁ '3( té’%%.éfmllnle Hs Y Gt %Sé’ﬂl\%gr tical
bl anki ng interval (VBI)) and/or_in yviewable portions of t br.oadcast
t el evi sicoHespPRding to(the gput metadata94 G’Fa/‘f‘ﬁl@lo&ﬁ]t‘iogtgm\}fl%iw%?t“%ﬁna% %t he vi deo
signal). Additionally, AMOL codes nay _be encrypt eg. Typi cal [IS% ) codes
transm tMethodsfand appeeatysifer implemenfiag e AMOL processpr 34 ére‘r%f’wf“éll: 8fabPe after
di gital conpression because di g(:) tal video signals do no% use the VBl and,
t her ef orexamplagindbriatsatNem 5423600 andPid 437 S BeorRpratert Regsn OX tREHeR% A Br mat i on.
AMOL codes transmitted, for exanple, in line 22 nmay be recoverabl e after
digital tbommtiedyihombs ctalstischese hniversd dropdeast godn and muliideyeh ergededsigidle vi deo
portion of the video signal. [0058] Thus, ]E)r ocessed AMOL codes may be used,
for exanmpémtoriby syatet®¢has mep be used to process AMOL codes. These and/or any other

appropriate technique may be used to implement the AMOL processor 512.

[0059] The example closed caption processor 516 is configured to determine whether

the input metadata 504 corresponds to closed caption information and to process such

information, if present. Closed caption information (such as text) may be included in non-

viewable portions of a broadcast television signal (e.g., line 21 of the VBI). Processed closed

caption information may be used, for example, by a decision processor, such as the decision

‘processor 224 of FIG. 2, to determine the A/V content source corresponding to the input

metadata 504 and additional content identification information. Methods and apparatus for

implementing the closed caption processor 516 are known in the art. For example, in U.S.

Patent No. 4,857,999, incorporated herein by reference in its entirety, Welsh describes a

video monitoring system that processes closed caption information. This and/or any other

appropriate techniques may be used to implement the closed caption processor 516.

[0060] The example teletext processor 520 is configured to determine whether the

input metadata 504 corresponds to teletext information and to process such information, if
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processor, such as the decision processor 224 of FIG 2, to determ ne the
Al'V content source corresponding to the input netadata 504 and additi onal
cont ent iwerniddazeswdi on i nformati on. Met hods and appar at eeTfuseoosmpdiesrent i ng
the AMOL processor 512 are known in the art. For exanple, in U S. Patent
Nos. 5,425,100 and 5, 526, 427, incorporated herein by reference in their
entirety, Thomas, et al. disclose universal broadcast code and nmulti-|Ievel
encoded signal nonitoring systens that may be used to process AMOL codes.

These and/or any.other. appraopki at.e t ni ‘5 S: J pgpl-ement the
AMOL pr 8’5’@%‘0?3 }ﬁl'itg ¢ gf%@?"“fﬁ%%%ﬁﬁpﬁ@% } %gog%‘g@%lp i%’ol!?\le 1%@8‘?:3@5 sor 516 is
configured to determ ea\(/age%r.the.in nmet ta.5 corr pds to
cl osed (Y’&ﬁ’f‘élS ﬁoﬁtﬁf‘%&r‘?ﬁ%f’ asi\ Eevfsbonpﬂ%%lgg%ocse ¥ ﬁgeﬁeﬁ?xé %‘%é |a§ﬂrf i fgpr esent .
Cl osed caption i nformatian (such as text%1 .be_incl ugzg i-n~N i ewabl e
por £ 1 onds o8 CERRG bHA fer BPRUReT Bt REG e fRFEn progeie 240G R Vg )
Processed cl.osed caption information. my,_be used, .for. ex TTE(% agy a
deci si ofelEREERES &Y COEH saucy HESRISHER S g FeeLeehiato I i adifen g
determ ne the A/V content source corr Sﬁé)ndi ng 1o lt he .i ng]gt %ettadat a 504
and addcententadent figation intoryen 1 Yethedssrd T Bplemating 8 it tappar at us
for inplenenti n% t he cl osed ca%t ion processor 516 are known in the art. For
exanpl e pracpsser B0 apeknenim inge azt. ggrexggnle, tepkmgyss e dQPRESSE FlRsadyPapi®ier ence i n
its entirety, Welsh describes a video nonitoring systemthat praocesses
cl osed dafpmiation may be agaptedrio PrPRSS tedatentofs suel. B IREPTOBIE SERIGHeANYRehni ques
may be used to inplement the closed caption processor 516. [0060] The
exanpl e usel te ireptempmtdlsetsistsrt Bo@sgos S2bnf i gured to det ermi ne whet her the input
met adat a 504 corresponds to teletext information and to process such
i nf or mat i on, [A0bRF Asswivn idthewikarhple bBBEH 5 cthptaselts daf sacbrmeiadatsrengine PEt-ext
i nformati on may be included in nonvi ewabl e portions of a broadcast
t el evi sisa0nmi haadaledRriociessldy atsel afraspective veightstSR &1 3 ralorissarngledhe f or exanpl e,
by a decision processor, such as the decision processor 224 of FIG 2, to

weights 524-532 may explicitly scale the metadata engine results based on the amount of

information, amount of confidence, etc. that a respective result may contribute to the

processing performed by a decision processor, such as the decision processor 224 of FIG. 2.

Additionally or alternatively, and in the instant example, the weights 524-532 may be implicit

and based, for example, on a stage in which a particular metadata engine result is used in a

decision process performed by the decision processor, the priority given a particular metadata

engine output by the decision processor, etc.

[0062] Persons of ordinary skill in the art will appreciate that additional or alternative

metadata processors may be included in the set of metadata engines 500 depending on the

type of metadata provided by the metadata input 504. Such an additional or alternative

metadata processor may be configured, for example, to process content identification

information included in a digital bitstream providing the monitored A/V content. The content

identification information could be, for example, a Versatile International Standard
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determ ne the A/V content source corresponding to the input nmetadata 504
and additional content identification information. Methods and appar at us
for inpl enerbeangoiche tel et ext processor 520 are known i rCrhis2@sio2s81be©r
exanpl e, techniques used to process closed caption information may be
adapted to process tel etext. As such, any appropriate technique may be used
to inplenent the tel etext processor 520. [0061] As shown in the exanpl e of
FIG 5, the results of each nmetadata engi ne 512- 520 nay be

scaled/prioritized. b of res i j - 5 entgyanpl e, the
wei ght s%@zﬂ’%@%*’%@}ﬁ??ﬁ 1 ?ysoglaeF@%% ﬂ%ﬁ?re ggg]b%hgﬁggjgg%désule?t?ybased on
t he anoynt i Bf ormati on, anount of confidence, etc. that a respective

of.
resul t R “BYeMPY- t he processing perfornmed by a decision processor,
such as the decision Erocess r 224 of .FIG 2 Add%é
g

. j | |
al t er nat i vel [063]fblogk diagrapatian sramnle, desision HpRESSRR] %ﬁ%‘a“ﬁﬁ’-"%ﬁd Say be
inmplicit db d, f | e, St in. i t i.cul t adat
enpi no. FEBamEnIE drsisnpRoR B LI s BSC e TR et ot on

processor, the priority given a particul ar, netadat g _engi ne out put.. by the
deci si ofegisioBgasspor 689 EecelveAIS|Or PRFEAYRY eaﬁnsred@ﬁsa 3 E? e ?H‘O{fﬁ%‘dﬁ’rt will

appreciate that additional or alternative netadata pr oceﬁsor § IRy be
i ncl udednginest(hé. eraudip cpginesEI0 & iy idhewe Bfo‘BOTaéfﬂgﬁ anete BERES fi9Be of
met adata provided by the nmetadata input 504, Such an additional glr
al t er natone er mete il sngnesdess B videy epgingsdAP PEFiGe 4) andgme exmags eeadall o ocess
content identification information included in a digai{‘;al . bi tstreﬁﬁl
provi di rgginbeswitsrl 2 droadons/ovmesnmeipdata epgines Gt <he mpiadata pugines 90 55 or mat i on
could be, for exanple, a Versatile International StandardAudi ovi sual Nunber
(VI SAN) Syr Thaeraudiotdngine tresplés @4 arcisored fni respeiivie ehdinametiraregisies 6l6-62¢ehlis fy t he
moni tored A/V content. [0063] A block diagram of an exanple decision
pr ocessonded@Aginhimtultseps be streediintrespective video metric registers 624-628. The

metadata engine results 612 are stored in respective metadata metric registers 632-636. The

audio metric registers 616-620, the video metric registers 624-628 and the metadata metric

registers 632-636 may be implemented as hardware registers, memory locations, etc. or any

combination thereof. Because the various audio engine results 604, video engine results 608

and metadata engine results 612 are generated autonomously, the audio metric registers 616-

620, the video metric registers 624-628 and the metadata metric registers 632-636 may be

updated autonomously when their respective results become available.

[0064] The example decision processor 600 includes an audio metric sampler 640, a

video metric sampler 644 and a metadata metric sampler 648 to sample (e.g., read the

respective results from the hardware register, memory location, etc.), respectively, the audio

metric registers 616-620, the video metric registers 624-628 and the metadata metric registers

632-636. The sampling operation may be performed at predetermined intervals, based on an

occurrence of a predetermined event, etc., or any combination thereof. The audio metric

sampler 640, the video metric sampler 644 and the metadata metric sampler 648 provide the
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i npl enent the decision processor 244 of FIG 2 is illustrated in FIG 6.
The exanpl e deci sion processor 600 receives one or nore audi 0 engi ne
results 680 2becnwsne or nore audi o engines (e.g., the amdirwsengionsass 300 of
FIG 3), one or nore video engine results 608 fromone or nore video
engines (e.g., the video engines 400 of FIG 4) and one or nore netadata
engine results 612 fromone or nore netadata engines (e.g., the netadata
engi nes 500 of FIG 5). The audio engine results 604 are stored in
respect i ve audi .6 L egi i0 L0188 65T Nendin S8 LOZIMMuGS Ul tS 608 are
stored Fﬁm?ﬁggé@ﬁﬁgé“%% éggﬂ%%ﬁégn?égisters 624-628. The nmet adata engi ne
results 612 are,stored jn.r cli L3 JeSults S8 SEGfa3, 632-636. The
audi o nﬁ??P%D?§%ﬂ§?3$§“%§%#§§8$) §S6§ﬁ%%qﬁ%t?§%ﬁregﬁsters 624- 628 and t he
nmetadata netric, reqisters, 632 e i@w L§ e registers,
menory Fﬂ@ﬁ?ﬁﬁﬁ }Og?%_1%}*%2€Vg%§%¥%éF&Hﬁ f g?@ﬁ??ﬁﬂggéggg the vari ous
audi o engi ne results 604, video engin esu d e &hgi ne
resul t s B8, l8e FEREPG PRI AT ﬁgﬁﬁ%§F§?£9ﬁB&%ﬁﬁ?%§ﬂ§@r|c %@%ﬁ%@%rs 616-

620, the video netric registers 624-628 and. th t adat a trjc registers
632- 636 YihiRe BRTeRI PR g%i gﬁﬁrﬂﬁﬁ%ﬁ“ﬁ eﬁﬁ&%n’teﬁl ie?'gf:hrl"%ra{('s’s’[pectnila g ﬁrs'r%éise{tfp?lé gbecom&*
avail able. [0064] The exanpl e deci.sion processor 600.ineludes an audio
APt S SRCAMS At bR S R ey TR e
sanpler 648 to sanple (e.g., read the respective results fr t he hardware
regi st erSucheorien) ideniifigatiominfosmation meyheQuiput ia|Re copjyat iy ﬁ“@’%g@'i c registers
616-620, the video netric registers 624-628 and he.nEtadaHE tric

r egi st erExappiee@bine Terdabie insTraghigny (A9 that sy brggeonied eyt fnr%“élaet er mi ned
intervals, based on an occurrence of a predeterm ned e%ént %}c . Or any
conbi naténgime miegiceayhluatyheS2zaneliscusiedrn the deiatidedesasipgion pHAGS: 4adDRAM ¢ sanpl er
644 and the netadata netric sanpler 648 provide thesanpl ed reaglts to a

met ering engilPSSHEIGS. d 6Av4F idustate gBamplarsisipnraqiicrgviasiymae bawsed PE ey al uat or
652 uses the available audio engine results, video engine results and

met adat aexample metering engine metric evaluator 652 to determine, for example, the A/V content

=

source corresponding to the monitored A/V content and/or whether the A/V content source
corresponding to the monitored A/V content has been placed into a special operating mode.
FIG. 16A lists decision metrics that may be used to determine whether the A/V content
source is a live analog television source (Analog TV Live) or an analog video-on-demand
(VOD) source (Analog VOD). A first decision metric indicative of a live analog television
source detection is the presence of AMOL codes in line 20 of the VBI of the broadcast
television signal (e.g., provided by the AMOL processor 512 of FIG. 5) coupled with the
absence of a detected timeshift of the A/V content presentation. As discussed above, the
presence of AMOL codes in line 20 of the VBI indicates that the A/V content source is an
analog television source because AMOL codes do not survive the compression associated
with a digital television source. However, if AMOL codes in line 20 of the VBI are not
detected (e.g., by the AMOL processor 512), a live analog television source may also be

detected by a second decision metric which includes detecting the presence of an audio signal
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engine results to deternmne the A/V content source corresponding to the
nonitored A/V content. The netering engine netric eval uator 652 outputs the
det ect ed WOVo@onv®snt source via the source | D output 65@CTiseooswR&ENé ng
engi ne netric evaluator 652 may al so deternine additional content
identification information corresponding to the nonitored ATVcontent. Such
content identification information may be output via the content info

out put 660. Exanple machi ne readabl e instructions 700 that may be executed

to i nplenent the terin ngine tri | yat I d i h

o o i O5Eeehe PO R NS e o S SR S a7

xanpl e deci sion fetrics ich. d.by, th | i i

it dtat ?@Pteeﬁ%“dlﬂt@n&gﬁ%“?%l@ R SR it e A Bl 28 T oe

corresponding . to the nonjtared V., content and 1 h th

sour pel (95ﬂ%g’|?r&h"dli’rﬁ§fgfeo&1tc e Wﬁﬁlép@dn%ﬁ%@‘ec%ﬁqcéea{auwgglgﬂéz%g'p?%ﬁ%% |C(r)1tn gegt

speci al operating node. FIG__16A_|lists decjsi] tri th

dererm rbétwﬁ@ﬁ??shaﬁ%pwvwéﬁ%)@ﬂf‘ ke Pl SoPRE Andieageeards & on sour ce
nal og TV Live) or an anal og . vj deo-on-d d, (VOD). I Vi

first deesssncsefphle T Fhe\ef‘ént%gtﬁ‘éélﬁbo AT e A

detection is the presence of AMOL codes in |line 20 of the VBl .of the

br oadc agmalpg cablé Eansmssiop Aysteny andgthus, theAuiVorontent sopre isapanalos (lEY 512 of

FIG 5) coupled with the absence of a detected tinmeshift of the A/V content

present abiwp. As di scussed above, the presence of AMOL codes in line 20 of
the VBI indicates that the A/V content source i S an analog t el evi si on
e

sour ce becaug®6aMSimitads g G b6 mbsts e decisiontmpririos dhas e bp vipdde dgtitated with a
digital television source. However, if AMOL codes in line 20 of the VBI are
not det emblpg VIGD spurcebhe fisst Adldlg YODclesision mstriz)employ theeresargedd AMPevi si on
source may al so be detected by a second decision netric which includes
det ect i ngdésie lips 26 efithe VBI (cam, mondial tyi thn AMEYs presgsemdil Ao deteettsa apaleg t ored A/ V
content presentation (e.g., corresponding to detecting a

television source, coupled with the presence of a timeshift to indicate that the source is not

live but rather an analog VOD source. If AMOL codes in line 20 of the VBI are not present

(e.g., as determined by the AMOL processor 512), the second analog VOD decision metric

may be evaluated and includes detecting the presence of the audio signal corresponding to the

A/V content presentation (e.g., corresponding to detecting a “no audio mute” condition as

determined, for example, by the volume and mute detector 320 of FIG. 3), detecting the

presence of cable spectral shaping indicative of an analog television source (e.g., detected by

the spectral shape processor 332) and detecting a timeshift indicative of a VOD presentation.

A timeshift of the A/V content presentation may be detected using various techniques, such

as, for example, comparing a broadcast timestamp included in the AMOL information with a

real-time clock included in the multi-engine meter 200, comparing a timestamp included in

audio codes embedded in the detected audio signal with the real time clock included in multi-

engine meter 200, etc.
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;E?eagdio nmute" condition as determ ned, for exanple, by the volune and
detectgdigagg 3ZQ of FIG 3), the presence of cable spectral shaping of the
gerects absen?ﬁgg?nglt§ﬁéghif?eti§tgq by the spectral shkapaspicoesse©r 332)
( fa . i scussed above, the prese f
spectral shaping indicates that the dete i0 si g nce of cable
at es cted audi o signal wa b
an anal og cable transm ssion system and o Seourected Lo
Dl ¢ , thus, the A content so i
anal og tel evision source. [0066] Simlarly, FIG 16A lists two gég?s:znan

LS Lhat o 8. U SodRlias) neRicA Al mMaR s uiagosentiast anal og

_ e presence of Al codes in I|i 20

VBl (e.g., provided by the AMOL.pr cdn of the
. , . 26t i

t el evi ssQ¥FFesRAmEL 2 V&Eﬂﬁ?ﬁ@%e?%d@gﬁgégf@g@ﬁgé ?)]%e ﬁa}sﬁﬁnlggtﬁlyﬁak? f)tﬁ?lﬁgi cate

that the source is not |ive r at,her
: . { . S ; MOL
1 nomanispmbies YR RbEMSLELR T B0 2 BPLE YR SauR b L

processor 512), the second. anal o deci si i
el udedneak eviwer TALHICELETEE BP e LT S a P a L b g (0 the

AJY content presentation (e.g correspandin i

n . g gt N 1 1 t : i

ngJB eof c grdgatlg?ﬁf aggltnﬂéf j@ll‘?ﬁsﬁf@c?,"“rlc%ﬁ‘a%? Eﬁﬁ}vg ,an‘gglet% R%‘E{é/egftts éw'[gfral%ll aﬁr%ﬁ% Zugle? ect or
, detecting th i lendi i

of an aimaliogv ol cwbkiidRSe FEERE0] S S HIb e BATS T RL e S e Mk 0! cat Ve

processor 332) and detecting a tineshift indicati i
A 1 o hidckssof 320 iNtielo Gt @8 FoIsHOS BV GR HEg 36 Bt ASILE L1 ng vari ous.

Fechniques, such as, for exanple i i i
1 the. Ablplmisibosmmt, GRAMAhcwes fadine 2D AEENGLE RETIRLE G5 CRARnLI 1 - eng! ne

meter 2 i i ; : .
ﬂgt :cr:t g%%ﬁ@éf %52%%% glﬁy&éﬁfhé @Q@%{Eﬂﬁf%g@' Qr%ei%%g h%uffgg%%eﬁevﬁx%??fe%nbf‘ nte e
athird d?:,%‘éﬁi V'CFR ;ﬂi};{aﬂgnginc}fdgs llelt:cttiig Eh\{c\%nggr?cie Solf 812 au 1E> rsfgﬁasl c&%s'b&?ﬁ?gndi ng to
to the A/V content presentation (e.g., corresponding to detecting a “no audio mute” condition
as determined, for example, by the volume and mute detector 320 of FIG. 3), detecting the
absence of spectral shaping indicative of a cable television transmission system (e.g., as
determined by the spectral shape processor 332) and detecting the absence of any
characteristics associated with a digital television transmission, such as video macroblocking
(e.g., as determined by the macroblock detector 424 of FIG. 4), AC3 audio compression (e.g.,
as determined by the compression detector 324) or MPEG audio compression (e.g., as
determined by the compression detector 324), as discussed above. By a process of
elimination, the second VCR playback decision metric determines that the A/V content
source corresponds to a local analog source and, thus, a VCR playback.
[0068] FIG. 16B also lists a decision metric that may be used to detect a digital A/V
content source corresponding to a digital versatile disk (DVD) playback. The DVD playback

decision metric combines the absence of AMOL codes in line 20 of the VBI (e.g., as

determined by the AMOL processor 512) indicative of an analog television source with
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source, nanely, a video cassette recorder (VCR) playback. The first VCR

pl ayback decision netric conbines the presence of AMOL codes in |ine 20 of
the VBl (wognge/possei ded by the AMOL processor 512) indi eatrivsecosfgne anal og
tel evision source, the presence of a timeshift indicative of an anal og

tel evision source that is not live and the absence of spectral shaping
indicative of a cable television transm ssion system (e.g., as determ ned
by the spectral shape processor 332) to indicate that the source is a |ocal

VCR and,not. a_.cabl e tel.evi si.on. t r.ansm. ssj: SARM in i

of tthgﬁC“?%Qwﬁﬁ?@EEP£§F§Hm€é@ﬁ?%°§§%@%gﬁﬂﬁﬁﬁ progggsoﬁ Sf%??ﬁﬁﬁ%ﬂ thge 20
secon pl ayback decisiqn netric na e ey [ t VCR
playbac%“gﬁﬂﬁﬁﬁﬁﬁﬁéggz %Peﬂ??%fo?%@ ﬁI@%@H@%%%%%ﬁﬁg’%83%%&§§5g§F
corresponding to the AV, co t..presentation . carr di t

oo e R o ST L A o B SO,
vol une and nute detector, 320 of FI.G 3 detectin

shapt ngFaPsk S T4 IB%BWGPEPék%f@i‘%%Oﬂeéﬂ’gﬁﬂoggf‘%ag%“ys il Pog
eterm ned by the spectral shape proc or,.332 nd det ecti b

of any EVHP dfa%?w@r(ﬁ-s-s ¥ o semBIP AR Sk A2 l%ﬁl‘zj’gt’%?fa%‘ﬂ%l%i@%h@?@%@%asiiegﬁe
such as video nmacrobl ocking (e.g., as determ by t.h . ,

§24 of ma“glpicomswg)mas %rﬁtp&es%lﬂg @ﬁ%@@??ﬁ@‘gaﬁqv\élﬂﬁﬁ? H%n%%@@a{‘ﬁ?éﬁ detector
onpressi on detector or MPEG audi o _conpression (e.g., .d '

the conpreswadly ayisieeidn e @ xideo aﬁswwﬁ%&g}) &l [.‘@1336518‘9 W%F%%Egggﬁ%r m ned by
el imnation, the second VCR pl ayback decision nmetric determnes that the

AV contlismusseidnmoee @Qﬁﬂfllr@é?)@nJé‘lu%aéh%PfFSGEC&IOfMIaB@%B‘HPF?éSl%ﬂ}d‘f‘ s, a VCR

pl ayback. [0068] FIG 16B also lists a decision netric that nay be used to

det ect anﬂﬂ@kmhhgAhyb@oﬁﬂé@ﬂﬂ@mﬂn%@h%@*ﬂ@§ﬁ8ﬁ@mﬁ§S@H‘EC@W§P@5¥¥%%rsatiIe

di sk (DVD) playback. The DVD pl ayback decision netric conbi nes the absence
of AMOL D0ddekybackl i ne 20 of the VBI (e.g., as

[0069] FIG. 16C lists decision metrics that may be used to detect digital television
sources corresponding to a live broadcast (Digital TV Live) or a playback through a digital
video recorder or similar device (Digital TV DVR Playback). These metrics combine the
absence of AMOL codes in line 20 of the VBI (e.g., as determined by the AMOL processor
512) indicative of an analog television source with detecting the presence of the audio signal
corresponding to the A/V content presentation (e.g., corresponding to detecting a “no audio
mute” condition as determined, for example, by the volume and mute detector 320 of FIG. 3),
determining the absence of significant video macroblocking (e.g., as determined by the
macroblock detector 424) and detecting AC3 audio compression (e.g., by the compression
detector 324) indicative of a digital audio presentation. Live digital television is
distinguishable from a DVR playblack by, respectively, the absence or presence of a detected
timeshift. As in the case of a DVD playback, digital television employs AC3 audio
compression. However, in the case of digital television, as compared to a DVD playback,

significant video macroblocking is usually not evident due to anti-macroblocking filters
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determ ned by the AMOL processor 512) indicative of an anal og tel evision
source withdetecting the presence of the audio signal corresponding to the
Al'V cont ewD 2peceresspat i on (e.g., corresponding to detect iPag/us260502%06i 0
nmut e" condition as determ ned, for exanple, by the volune and nute detector
320 of FIG 3), detecting video macrobl ocking (e.g., by the nmacrobl ock
detector 424) indicative of a digital video presentation and detecting AC3
audi o conpression (e.g., by the conpression detector 324) indicative of a
di gi tal | OnRAS S S fhd 2% Rudi ESonhyf2Bstoft i E dightl 1Sl @siBn audi O
cont ent 'ﬁé&ﬁ%%ﬁ%ﬁ\?’eﬁé g%%@%?‘%‘%%’gfé%sﬁg% norlg&rsgaé\??ly 1egfl/i dent in a DVD
vi deo present.ation than i IOH.1 ad I &L e | dvasodi scussed
G o Bty 2 RSV b A B BT ALY G

in nore ehce o npressi on and
id | ocki . t t ' t
e, o LA TR o S SIS UK A Ssnl ot oo

may be used.to defect.digi.tal television sources .corresponding to a live
br oadcastdaBFGee Q‘itm?‘%ﬁclffle‘géeoc}?ac&)b 7 élaysoteﬁrs%(ﬁﬁlqlsgn%%f (2{?‘ Ita\%i deo recorder
or simlar device (Digital TV DVR Playback). These nmetrics conbine the
absence f?fevﬁm_so%ﬂgggiarﬁ\lpﬁ@y%f of the VBl (e.g., as determined by the

AMOL processor 512) indigcative, of an al og.tel evision rce with
det ecting t helOpfd ﬁc]eél%lFSt%‘il?@ls%?ﬁ}d’i“’tﬁ“??%ﬁ&}ag%f‘?egé‘bgﬁﬁﬁtPg%&?%(’ufﬁ% A/'V cont ent

presentation (e.q., corresponding to detecting.a "no_ aud] " condition
as det er fRPleYing ﬁ\g’rﬁ%wmﬂ%}mww Aed gyiding eihd 2 e Bma%‘iaétéb’ﬁ)rég;égl{of FIG 3),
determ ni ng the absence of significant video macrobl ocking (e.g., as

det er mi nkivebyr a delaypdipleitsrloekpredouskt ispordes)/ VaouteaedERG Péﬂlgléqub&g@i 0
conpression (e.g., by the conpression detector 324) indicative of a digital
audi o pr &besatmetrics gombing the @bsgneendf AMOB\¢pdgsamlines2Gifdhg VBLie a8l e from a DVR
pl aybl ack by, respectively, the absence or presence of a detected

t i neshi f tieterAgnddrbyttheAbEY eprotessor BUD) ipdieajive ekan ariplge tel¢vitien WYISiEHR enpl oys AC3
audi o

detecting the presence of the audio signal corresponding to the A/V content presentation (e.g.,
corresponding to detecting a “no audio mute” condition as determined, for example, by the
volume and mute detector 320 of FIG. 3), determining the absence of significant video
macroblocking (e.g., as determined by the macroblock detector 424) and detecting MPEG
audio compression (e.g., by the compression detector 324) indicative of an MPEG DVR
audio presentation. A live MPEG DVR presentation is distinguishable from an MPEG DVR
playblack by, respectively, the absence or presence of a detected timeshift. The input to an
MPEG DVR is typically a digital TV broadcast and, therefore, the resulting MPEG DVR
video signal will usually exhibit no significant macroblocking because the digital television
video signal exhibits no significant macroblocking due to the reasons discussed above. Thus,
the presence of MPEG audio compression and absence of significant video macroblocking
may be used to detect an MPEG DVR source.

[0071] FIG. 16E lists a decision metric that may be used to detect a video game

source. The video game decision metric combines the absence of AMOL codes in line 20 of
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conpressi on. However, in the case of digital television, as

DVD pl ayback, significant video nacroblgcking IS usuall§ nothUPg;ﬁ? éﬁeato
ant i - macrwbl2oekizogp0f i | t erspresent in the digital televi #CoUs2eENSIIESi ON
system |ess conpression in the digital television video signal conpared to
the DVD video signal, transm ssion noise in the digital television signal
not present in a DVD playback, etc. Thus, the presence of AC3 audio
conpressi on and absence of significant video nacrobl ocking may be used to

di stingui sh digital televisi - A VA0

%/g IIE)GI ;3 tgl? \G%ﬁqeﬁ’ gﬁ h‘?w%‘in}“ilegz \g'ltt%:altglo{r?g’o rrg%gst?fé égﬁtﬂ?)dl%\eétp e gitP ﬁDII/)\I/ Rﬁg geﬁ ces ]e rrg : cc)i yi ng
. I 0O conpr.essjon an rovi,di n It |

i ve) - oeoecruithyae e dyaierist hrevradiery Soubsride RPNt bt o S R

Pl ayback). These netrics conbi the ab » Al . i i
The VBl Brisenjatonds BoEteRinad bOS e Ae < g ceas S Baginlinid B8 50 0

anal og tel evision source with detectin i i

cor r espeRaIPlg tydhe yumg epdape dRECty 29 é’g F](E;\(? ?’2) E@%%g&?@%ﬁ@@% #g é|u(ri1)£gslt gnal
detecting a "no audio nute" condition as determn far example, by the
vol une afdermieg- drteranined by Jggmesrotiqcs detgptor %%45 EPITS Ei%bveﬂ(ﬂgerg cg‘ggrilcre’ of d
significant video macroblocking (e.g., as determ ned by the macyoblock
det ect orblet@isle. Eedfeat celerblpaiinanprdieatits & 2odiFe AL PEH “’émé as%usts?é‘
conpressi on detector 324) indicative of an MPEG DVR audi o presentation. A
live MPEGoRVEn)tiBsentbd wad fogleeris YidRpA2EIZBYES-f r om an MPEG DVR pl aybl ack
by, respectively, the absence or presence of a detected tipeshif The
input to an NGECZ] BUR 168 alsppists dpdigiommelrigs tha map\pegserhipcdstept %‘Jonfeﬂgref ore
the resul ting MPEG DVR video signal will usually exhibit no signjficant
mecr obl opkics gpdeiat apeatinzimdes girteatontink év Blasniranegde oF YHAdIERHP BPs no
significant macrobl ocking due to the reasons di scussed above. Thus, the

pr esenceTifblifRAfanaidétric isdapdensicot Tank; vi _
macr obl ocki ng ) gt prbssarcel adflenvigtep fiiagae-Ev P

scene change and blank frame detector 420 of FIG. 4). The audio mute metric is based on

-

detecting the absence of an audio signal corresponding to an A/V content presentation (e.g.,
as determined by the volume and mute detector 320). The audio mute metric may also
examine whether closed caption or teletext data is present (e.g., as determined by the closed
caption processor 516 and telextext processor 520 of FIG. 5, respectively) to verify that A/V
content presentation corresponds only to an audio mute state and not another special
operating mode as discussed below.

[0073] FIG. 16F lists decision metrics that may be used to detect additional special
operating modes corresponding to a menu display and a pause state. The menu display
metric is based on detecting a paused video display (e.g., by the scene change and blank
frame detector 420) and matching the A/V content presentation to a template, jingle and/or
text corresponding to the menu display (e.g., as determined by the template matcher 428 of
FIG. 4, the jingle detector 328 of FIG. 3 and the text detector 412 of FIG. 4, respectively).

Optionally, the menu display metric may also examine whether the audio signal
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may be used to detect an MPEG DVR source. [0071] FIG 16E lists a decision
nmetric that nay be used to detect a video gane source. The video gane

deci si on wetnéan2enbi nes t he absence of AMOL codes in | ipog/ud@oosiotdies VBI
(e.g., as determ ned by the AMOL processor 512) indicative of an anal og
tel evision source with detecting the presence of the audi o signal
corresponding to the A/V content presentation (e.g., corresponding to
detecting a "no audio mute" condition as determ ned, for exanple, by the
vol ume and nute detec ). k LORMe result of
zero (e.cﬁ?r?Spalé né%t%tﬁee bglogfl[%%(taglfﬁsaeg{rag%? %(?E?egg(te%(?;éo?&4 4?% presentative of
perfect col or blending. Perfect col or ding. .8 1 Gi [ fed@yVi deo
game pr é&gmuéet ebeigf%rgg@(ﬁnsghglggg 4 %8\8& ggﬁ%?h?%ﬁsa,%_sehﬁg _ng%TS Sgtglgﬁt% etect a
vi deo g%ﬁ%@%a Egg%n%gq%é ]Eﬁ!aéo%ﬁg ieiel)zcge%(gsrgc lslsosrtﬁo,q s%'ec%{vggb{g%ﬁfm&%aﬁﬂ?et may be

used to I'al” opératrng es corresponding to
a blank frame state or an audi o nute state e bl ank frane ¢ Is based
on det edhat Cﬂ‘ﬁént&lsé’g’é(rﬁlggswc%fm&“ﬁﬁ oépﬁg}?lf\%gﬁ@%ngmge.s ?nta%lfnt ﬁgéédggene change
and bl ank frane detector 420 of FI 4),. The .audi o te trikc i ased on
det ect | ABEEHE béi?é@ﬁ@éteﬁ)‘?ngéﬁe ahsefies of thg audio @5??88%??%‘?% tf’(rgi%aw\ﬁ eggnt ent
presentation (e.g., as determ ned by the vol a te.detector 320). The
audi 0 mUARSCRAQN (g-gn"&?d%ﬁ%neé‘)bé(ﬁ]il%‘é’lf%ee?‘ﬂé?mﬁ H%gcé%f%gg)glﬂ}e&ﬁsegpe ? eﬁ?oéf xt data
is present (e.g., as determned by the closed capti oné(grg escﬁo][e 51@ and

t el ext exepigosdaleert daade.g4 apjatgrmyicd pp thsclasedeapliyn Prgossent;d éa SEX&Y cont ent
presentation corresponds only to an audio nute state and not gnot her

speci al ropessser Sy respersively), @ipawsad ¥ide Hanleiie- gty g scppeghangspnd plapk deci si on
metrics that nay be used to detect additional special operating nodes

cor r es pdiriedgtactor 42Memd tht abpingg ofatemplajsand/er sxtanaich (e agdptgminedvay netric

i s based on detecting a paused video display (e.g., by the scene change and
bl ank the template matcher 428 and the text detector 412, respectively) corresponding to a menu

display.

[0074] Finally, FIG. 16 F also lists a metric that may be used to determine whether
the A/V content source is operating in some other trick mode, such as, for example, a rewind
state, a fast-forward state, etc. The trick mode metric is based on detecting the absence of the
audio signal corresponding to the A/V content presentation (e.g., as determined by the
volume and mute detector 320), the abseﬁce of closed caption or teletext data (e.g., as
determined by the closed caption processor 516 and telextext processor 520, respectively),
and also detecting the absence of a paused video display or a blank frame (e.g., as determined
by the scene change and blank frame detector 420). The absence of the audio signal and the
closed caption or teletext data indicates that the active display does not correspond to a
normal A/V content presentation. However, because the video display does not correspond
to a pause state (indicative of a paused frame or a menu display) or a blank frame, the active
display is deemed to correspond to some other trick mode operation of the A/V content

source.
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frame detector 420) and matching the A/V content presentation to a
tenplate, jingle and/or text corresponding to the nenu display (e.g., as
det er m neaohlyoditrassbenpl ate nmat cher 428 of FIG 4, the jipoglus2adshesiveor 328
of FIG 3 and the text detector 412 of FIG 4, respectively). Optionally,
the menu display netric may al so exam ne whether the audio

signal corresponding to the A/V content presentation is absent (e.g., as
determ ned by the volunme and nute detector 320) and/or closed caption or

tel etext dat @02153 ﬁ@&g&f% refertatRe ofi%ﬁlgfzgrﬂé%ﬂin@}‘eahme PSR En S BN

processor 51 t processor 0, respectively) to further
val i datg that the current dj Oby Rk $SPOREIG, § afld RAEERI A/ V
cont ent %ﬁ?’gglétﬁé gotlfn@ y ﬂtiew gigﬁégke‘lgéﬁeﬁge&l}s Pas eo(rﬁ on det éctai ng the absence of
the audi o signal corres i t dﬂ YA meeNt ki we- 9., as
det er ni A¥HC %ﬁﬂ? ?\@%ﬁglﬂ‘erggﬁo rrﬁtgaﬁ eﬁee@/ or %235%%%& absence of closed
caption tel xt J.as_determ . gaption
process® ?é% 7 é‘ﬁﬁ g“?@%giGeﬁf ‘gﬁ??éee%’%‘#’ Eeé’fgé H?%él%ﬁg%@glg% %,ﬁ&gmpaus ed vi deo
di splay (e.g.,. by the scene change and bl ank frane_.detect. 42Q). and the
absence rgresgntediheagh g"‘&ﬁ}ﬁ’ﬂff‘ayt ‘i?)‘i‘%’”ﬁ%?nc‘?r?r PRI ProSTALS fX teé?cr%%\)%%y' %@ % he
tenpl ate matcher /428 and the x{ detector 412 res ivel espondi ng
to a nmemiPCEIseh Yl as fRo@rorrsser }éﬁlsb?mﬂn@\% %mﬁfgagpglguﬁpg@? d Sc‘rlrgeé%dr ﬁeg&{ hat nay
be used to determ ne whether the A/V content sl%ur ce t S, O erﬁtgi I’l]l? in some
ot her t ik eqamegsion with J36. ks (b)pgeniEgligrgndior (5) gy ey swiableglevige.c Thaonp 6t \ a1 g
state, etc. The trick node netric is based on ‘it ecting the absence of the
audi 0 sinemabrogwms ey ds¢nhedied i seEwae s denge mefipm ghas Krg. | as
determ ned by the volunme and nute detector 320), the absence of closed
capt i on esample) acflagk methatya a (&-§OM. adlogey dpkai hard diye1adVEr FIBTRYBt i on
processor 516 and tel extext processor 520, respectively), and al so
det ect i ngsochadatitishrrroesssa 1 beiberoneef odiazy il ¢ th apvahreafiame (e.g., as
determ ned by the scene change and bl ank franme detector 420). The absence
of the appieciasitignéie eatig prégeam or programs and/or portions thereof could alternatively be

executed by a device other than the processor 1512 and/or embodied in firmware or dedicated

hardware in a well-known manner (e.g., implemented by an application specific integrated

circuit (ASIC), a programmable logic device (PLD), a field programmable logic device

(FPLD), discrete logic, etc.). For example, any or all of the metering engine metric evaluator

652, the audio engines 300 and/or the video engines 400 (as well as the metadata engines 500

of FIG. 5) could be implemented by any combination of software, hardware, and/or firmware.

Also, some or all of the machine readable instructions represented by the flowchart of FIGS.

7A-7D through FIG. 14 may be implemented manually. Further, although the example

machine readable instructions are described with reference to the flowcharts illustrated in

FIGS. 7A-7D through FIG. 14, persons of ordinary skill in the art will readily appreciate that

many other techniques for implementing the example methods and apparatus described

herein may alternatively be used. For example, with reference to the flowcharts illustrated in

FIGS. 7A-7D through FIG. 14, the order of execution of the blocks may be changed, and/or
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cl osed caption or teletext data indicates that the active di

spl
gprrfaspond to a normal A/V content presentation. However, becgugg ?ﬁgs\/inggo
i spl ay dwesowmakossorrespond to a pause state (indicativecofusaosaesesd frame
or a nmenu display) or a blank franme, the active display is deened to
correspond to sone other trick node operation of the A/V content
source. [0075] Flowcharts representative of exanple machine readabl e
IeCZ][ Lgf'z)lrog; th?t may be executed to inplenent the netering engine netric
o Rl B AR s s S L
>, and the of 1 4 are shown in FIGS. 7A-7D through FIG
'h n Hv@%%ﬁéﬁ‘gpl es, the machine readabl e instructions represented by
each fl y conprise one or nore prograns for execution by: (a) a

processor, such as th r 1 : i

di scusrs]ed bel08%pl; Wa%ﬁﬁg%?gﬁlg?ﬁgﬁlﬂ%%é%ﬁ%gﬁgbol(t%t%?ggﬁ?%hagOngﬁélle E)r 1(52)0

any other suitable device, The.on , : [ [

201 t v EnpeBFR AR E RGPS IO A e T e e mermor

a CD-ROM_a floppy disk, a hg}r{d,dri ve DV% of .. AR J‘y,ﬁa%i@@ ated w tK,

the prod8kische oawple BishingaradaRle MSFUGIPH Tt o PO o ERo | 1 eadi |

appreciate that the entire programor pro ?ms.and/ r L QRersicher eof Y

gﬁg} gr agm@tH;Gél Bﬁlfbéﬁﬁe%?ééﬂﬁ%tﬁd g’ya&m& ?/rf“‘gge egfshoé’rcopﬁ’gﬁ&gﬁe hpr ocSessor 1512
enbodied in firmware or dedicated hardware in a well-

(.o, omtangi ol aABpEHOSITOY Beerrempipsb Pl AP (asi o) a

. evi ce , field i I ,

(rir:s tsrclr gt giidpldr@?i?fomggg)presﬁmﬁ@dm)@m-ZThe:eﬁ?iVnBlE %igg%%i?*{‘?ge %%%ﬁllé ‘?‘%Smgﬁgi Emg Lo
val uat or , the audi o engi nes 300 and/or t ' [

f; grsm ;Nﬁ;Itr?%zrs]beti&ecm?ttaadwdae:ﬁrrigﬁdrie@r\@gobwd<F!@005‘)“66%%? eﬁf\é‘iqg?%%’fngarglntn gﬁ ﬁgoany
. of software, hardware, and/or fi

he mmohivem, £6aoaal eotiasiacbiraris ThopreSerEb By CHEITS QURREN of FI GS.

execution at block 701 of FIG. 7A at which the metering engine metric evaluator 652 samples

the available audio, video and metadata metrics/results obtained, for example, from the audio
engines 300, the video engines 400 and the metadata engines 500. Control then proceeds to
sub-process 702, discussed in greater detail below in connection with FIG. 7B, at which the
metering engine metric evaluator 652 determines the A/V content source providing the
monitored A/V content presentation. After sub-process 702 completes, control then proceeds
to sub-process 703, discussed in greater detail below in connection with FIG. 7C, at which
the metering engine metric evaluator 652 determines content identification information (e.g.,
tuning data) corresponding to the monitored A/V content presentaﬁon provided by the A/V
content source identified by sub-process 701. Next, after sub-process 703 completes, control
then proceeds to sub-process 704, discussed in greater detail below in connection with FIG.
7D, at which the metering engine metric evaluator 652 detects any special operating modes of
the A/V content source identified by sub-process 701. Finally, after sub-process 704

completes, control proceeds to block 705 at which the metering engine metric evaluator 652
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7A-7D through FIG 14 may be inplenented manual ly. Further, although the
exanpl e machi ne readable instructions are described with reference to the
f | onchar twoizbéauvzeat ed in FIGS. 7A-7D through FIG 14, perdasaesosios di nary
skill in the art will readily appreciate that many ot her techni ques for

i npl enenting the exanpl e net hods and apparatus descri bed herein may
alternatively be used. For exanple, with reference to the flowcharts
illustrated in FIGS. 7A-7D through FIG 14, the order of execution of the

bl ocks may be change nd/ or sone .of the, bl . i hanged,

el i m naf@arts glﬁh%?‘ﬂﬂﬁid%o fen (A1 (R moLTe0 tﬁnﬁ{ag&ﬁni&??@g@%}%ﬁg%k(gg XF%gl 6] Exanpl e
machi ne readabl e i nstructiqQqns 700 at be ex J | nt the
gt R R e G R NS
Wil e the exanpl e machi ne readaple instructioons 700 are 0 he

deci si of6kis far examae irrentrpl ﬁqc%‘&’ Rié%ei%‘ﬁn ﬁﬁﬂldfeg?%@f B C?Ppsga%‘rﬁr?)cr? i ?8% ed
television confornming to the NTSC standard, the nmachi ne readabl e

i nst r ucekame megespd0¢ BWFNY- nodified to support any type of

di splay/informati on presentating device. The exanple machi ne.readabl e

i nstructi ons[00G% Amgxameplesubauecsss t‘bﬁf‘éﬁg’t“éer‘ﬁ]i“glém ﬁ‘fné‘?’réécflg(fe 'hased on an
occurrence of a predeterm ned event, etc.,, or any_conpj nat idonﬁhereof. The
machi ne pravidiagh m0hi’qtst:¢ﬁé\fi3%!@1tl7’@€?nﬁ€@?ﬁSE?(‘@‘EIPtﬁIginﬂgfm 1|s§8§3 88 FIGc 7A
at which the netering engine netric evaluator 652 sanples the avail abl e
audi 0, \eksleple dedsioemaltias bstedsin FIGS 26AsiGF; Ihe Bxammmieprocsss fO%e8M5PE, from t he
audi o engi nes 300, the video engines 400 and the metadata engi nes 500.

Cont r ol debision podec?9scs whish ghehnaerogesging petricevalpaestd deRrpnesVIRI M | bel ow
in connection with FIG 7B, at which the netering engine netric eval uator
652 det afddon@gritsnempEY actodkeiol of Bil. dé. ipdicate ﬂiath%iem AEQY B B ont ent
presentation. After sub-process 702 conpletes, control then proceeds to
sub- pr 0qgs20 #93: NIScaelsrsioh signalasmoessedconeanipld, binthe ANMGRpERSEISBIP Mi t h FI G

7C, at which
If AMOL information in line 20 is present (decision node 706) then control proceeds to
decision node 707 at which the metering engine metric evaluator 652 detects whether the A/V
content is being presented with a timeshift, for example, based on comparing a broadcast
timestamp included in the AMOL information with the current processing time. The current
processing time may be determined, for example, based on a real-time clock function
executing in or a real-time clock apparatus coupled with the metering engine metric evaluator
652, the multi-engine meter 200 or a similar device. If a timeshift is not detected (decision
node 707), then control proceeds to block 708 and, based on the presence of AMOL
information in line 20 and according to the first analog TV live metric of FIG. 16A, the
metering engine metric evaluator 652 determines that the A/V content source is an analog
television broadcast (e.g., terrestrial, cable, etc.). The example sub-process 702 then ends.
[0078] If, however, a timeshift is detected (decision node 707), then control proceeds

to decision node 710 at which the metering engine metric evaluator 652 determines whether

the audio metrics indicate that the monitored audio exhibits spectral shaping consistent with a
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the netering engine netric eval uator 652 determ nes content identification
information (e.g., tuning data) corresponding to the nonitored AZV content
pr esent atwonrogwmwicsded by the AZV content source identifiped/usgoosobsips ocess
701. Next, after sub-process 703 conpletes, control then proceeds to

sub- process 704, discussed in greater detail belowin connection with FIG
7D, at which the netering engine netric eval uator 652 detects any speci al

operating nodes of the AZV content source identified by sub-process 701.

Y S oy BRI RdP AeBRIBLEL £ e ROy Rl ARERA B BIObOCK 70D, 21

which t ihe metric eval uator orts the identified AJV

content source, 1he conte i tiflcation | I . g dat a)
and/ or RS SRS peé’b‘é’?%ff’]in#& : rd%gtg%gle{ané %n%ﬁ%ﬁ}@%%gdﬁ?&g (‘(S)%ggeenn\}liwg@%aﬁe

out puts 656 and 660 to, for exanple, .a ral facili I i on of
audi ence’aReSBIE Pm%tsei%f?ss]eﬁ@%ﬁﬁfé’d%%% e %@"’3&0 %d{ r%ﬁré%gé;ﬁgg [0077]
An exanpl e sub-process 702 to det ] ich V,cont ent eis

provi di ngewc ﬁﬁ?ﬂip(%-éﬁéoco,ﬂfr Rf%‘f‘l"?%rf? %{9??@2&% li’agﬁfﬁé%thg ROV °F P}P,&P@i 7B and is
based on the exanpl e decision nmetrics listed iin F]GS _16A-16F, The exanple
process PFmALQs 1ﬁgmggo,d@tqnglo(gﬁabl,gaqgct%gﬁagfng\mfi@}? 4"#8{6@{"5?}?1 " %ngi ne metric
eval uator 652 determ nes whet her the video netyics sanpl ed at%agl ock 701 of
FIG 7A mpighiegengineraatriggraiuaios dod drigrmies that 1 &% gPnipHf SPYIRRISS8 2 0% NTSC
tel evision signal as processed, for exanple, by the AMOL pr %: ssor 512.

| f AMOL i vifler-omdénaamdi(NOD) peesomiation. Fheewpple ybarees/ 03 da e‘?@‘ﬁ?{ ’?‘Hﬁﬁ"e&o ntrol
proceeds to decision node 707 at which the netering engine netric eval uator
652 det ecibis sphetahsimpingds Tt Yetedert @paisipmnasiei7Ae), red agonrding tRithefirst ‘{¢ shift,

for exanple, based on conparing a broadcast tinesta included in the AMOL
i nf or mat playbaek trietricrud FiGir 168n tonprobrresssilyig blackd 14 ek besad pr e ppsencessi ng ti ne
may be determ ned, for exanple, based on a real-time clock functjon

execut i NAMOL informatieain-lirie8, thé deéctedivaashiftiand dask of eablesipedirat thapingtths | ng

engi ne netric eval uator )
metering engine metric evaluator 652 determines that the A/V content source 1s a VCR

playback. The example sub-process 702 then ends.

[0079] Returning to decision node 706, if, however, AMOL information is not present
in line 20, then control proceeds to decision node 718 at which the metering engine metric
evaluator 652 determines whether the audio metrics indicate that an audio mute state has been
detected, for example, by the volume and mufe detector 320. If an audio mute state has not
been detected (decision node 718) and, thus, an audio signal corresponding to the monitored
A/V content is present, control proceeds to decision node 722 at which the metering engine
metric evaluator 652 determines whether the audio metrics indicate that the monitored audio
exhibits spectral shaping consistent with a broadcast analog cable television system. If cable
spectral shaping is present (decision node 722), then control proceeds to decision node 724 at
which the metering engine metric evaluator 652 detects whether the A/V content is being
presented with a timeshift. The metering engine metric evaluator 652 may determine whether

a timeshift is present based on, for example, comparing a broadcast timestamp included in
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652, the nulti-engine nmeter 200 or a simlar device. If a tineshift is not
det ected (decision node 707), then control proceeds to block 708 and, based
on t he prweeaenam20f60AMOL i nformation in |ine 20 and accordirng2eos/oedies f i r st
analog TV live netric of FIG 16A, the netering engine nmetric eval uator 652
determ nes that the A/V content source is an anal og tel evision broadcast
(e.g., terrestrial, cable, etc.). The exanple sub-process 702 then ends.
[0078] If, however, a tineshift is detected (decision node 707), then
control proceeds i0o,decisi on:node fikdmatutbh fldcdbins MRlee1f I emanigiine metric
evaluat8$1%%§€%%@%$ﬁ?ﬁ@§&ﬁﬁgpﬁgglt e audi o ng?ricsgindicate that the
moni t ored audi xhi bi t I ' GROS shRBtrWitdm@hE eaicast anal og
cabl e tB?%@#@?gﬁEEVQPE%%’éﬁgﬁ&%ﬁﬁ%ﬁgﬁg&ﬁgi be prov?ded} for exanple, by the
spectral shape processo | f 09 LN O S R bdaE hfMR uat or 652
&, DR ESrsr € plos 20 4 gy JRhbiche rare

deterni h shaping 1s present (decision node 710), then

according . to the first _ analog VOD net.r.i I : I oceeds to
bl ock 7 $ablesRgcira) skapmepthe i:?“%‘ﬁ SEEINCECy gﬁ}[it‘ﬁ?g? S%tgn‘ét“f’%ﬁﬁ%t AN 20, the

anal og cabl e spectral shapjng and the tecte 'Ry I tyeri ng

engi ne RERPREOWEEIS AR OgéSf?V‘g‘QPB’foﬁé‘f‘i‘éts F\S’t‘an%ﬁqnee W%g%'{oggfti&gggfclg is an
anal og vi deo-on-denmand (VOD), .pr.esentation. The aml.e - ss 702 then
ends. | ﬁPWhWQSh’étdei@e“é%{e‘é‘?‘P%{?n %@ﬁg?zﬁg&%acﬁ8’i%l¥n(¥quél%:et%§%g géég{; i on node

710), then according to the first VCR pl ric of Fl , control
pr oceedVOB lin¢ wetkic PLHIGAEA, spaEebpraeeisia bwg 2%%?’5? %?se‘gﬁfﬁ%e ipﬁe?%nrcérg ionin
line 20, the detected tineshift and | ack o cagle sgﬁfﬁral shagiq&i t he
met er i ngqudingpdre, theanalag cablgispretrakshamng yuihe FRiGTES Hopesit

8 IRFPE S BNt sour ce

is a VCR pl ayback. The exanple'sub-g{ocess 702, t hen en9§ t{0079. Ret ur ni ng
to deci sharic exathetor 652 ddtérmines dhay e A/XNERHtSPEFSHS AN 8RAI0% Y HRMABFBEAM: i n 1 ne
20, then control proceeds to decision node 7 18 at which the netering
engi ne rHicrekamply altuprbonss PB2Aheteends.ni nes whet her the audio netrics indicate

t hat an audio nute state has been .
[0080] Returning to decision node 722, if, however, analog cable spectral shaping 1s

not present, then control proceeds to decision node 730 at which the metering engine metric
evaluator 652 determines whether the video metrics indicate that macroblocks have been
detected, for example, by the macroblock detector 424. If macroblocks have been detected
(decision node 730), then control proceeds to decision node 732 at which the metering engine
metric evaluator 652 determines whether the audio metrics indicate that the audio sign;ﬂ has
been subjected to AC3 compression, for example, as detected by the compression detector
324. If AC3 compression is detected (decision node 732), then according to the DVD
playback metric of FIG. 16B, control proceeds to block 734 and, based on the absence of
analog cable spectral shaping and the presence of macroblocks and AC3 compression, the
metering engine metric evaluator 652 determines that the A/V content source is a DVD
playback. The example sub-process 702 then ends.

[0081] If, however, AC3 compression is not detected (decision node 732), then the

metering engine metric evaluator 652 determines there is insufficient information to
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detected, for exanple, by the volune and nute detector 32 i

nute state has not been detected (decision node 718) and,othLL agnaggh?o

si gnal cowvoes@oneeng to the monitored A/V content is pra?c@ms;zoo’smmnol
proceeds to decision node 722 at which the nmetering engine netric eval uator
652 determ nes whether the audio netrics indicate that the nonitored audio
exhibits spectral shaping consistent with a broadcast anal og cable

tel evision system |If cable spectral shaping is present (decision node

722), then control proceeds to decis| .7 j [
Spg;getHEFFFFE3@&V¥é?39“835$%§?%c§g%gﬁg?ﬂgggyﬁ%éa vnﬁgﬁﬁgﬁ%ﬁfinﬁéfﬁbng
nted w a tineshi T net er i I i :
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_ st tinmestanp inc ed i naudj o .enb -] : i
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signal having cabl e spectral shapin net erin i
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broadcast. The exanpl e sub-process 702 then ends. |f, however, a timeshift
i s det ect0@dhqncbads.si on node 724), then according to the second anal og VOD

live netric of FIG 16A, control proceeds to bl 728 and
presence of H0@H2) I beesyer, ieroblesksdiyve BgYbEe %{eﬁﬁecg%oﬁyyﬁ%ﬁ%ﬂeoget ggt ed

tinmeshift, the nmetering engine netric evaluator 652 deterqine%B#hat the AV

co X ] . . ,
co 2';] ent dcsmtrbb;ﬁoc&edsan deqigibrogpdy @By @frV_élﬂghﬁhg SlelsEng Wleel}agﬁlﬁ F ocess 702
ends. [0080] Returning to decision node 722, if, however, analog cable
spect r al dadiapiesghetherthe vigewmetrics infisein thebtve mgrroploskiae mdet SBELYPDn node 730
at which the nmetering engine netric evaluator 652 determ nes et her the
vi deo medahple, thednaabibck Hetbctomd2d ahéquelis zérayiadipativg ofjBerfset qodor madshing, anpl e, by
t he macrobl ock detegtor.424. | f macrobl ocks have been detected . ’
If the macroblock index is not equal to zero, control proceeds to decision node 738 at which
the metering engine metric evaluator 652 determines whether the audio metrics indicate that
AC3 compression has been detected. If AC3 compression has not been detected (decision
node 738), then control proceeds to decision node 740 at which the metering engine metric
evaluator 652 determines whether the audio metrics indicate that the audio signal has been
subjected to MPEG audio compression, for example, as detected by the compression detector
324. If MPEG audio compression has been detected (decision node 740), then control
proceeds to decision node 742 at which the metering engine metric evaluator 652 detects
whether a timeshift is present, for example, by comparing timestamp information included in
the MPEG audio compression data with the current processing time. If a timeshift is not
detected (decision node 742), then according to the MPEG DVR live metric of FIG. 16D,
control proceeds to block 744 and, based on the presence of MPEG audio compression, the

absence of macroblocks and no detected timeshift, the metering engine metric evaluator 652

determines that the A/V content source is an MPEG-type DVR outputting a “live” broadcast
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(deci sion node 730), then control proceeds to decision node 732 at which
the nmetering engine netric evaluator 652 determ nes whether the audio
metrics iwoieeteoichat t he audi o signal has been subject edTiUS2086828106
conpression, for exanple, as detected by the conpression detector 324. If
AC3 conpression is detected (decision node 732), then according to the DVD
pl ayback nmetric of FIG 16B, control proceeds to block 734 and, based on

t he absence of anal og cabl e spectral shaping and the presence of
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suice diveetorbpeitbied 41D Y SRS o o
SggieprGri fg‘"tetﬁlﬁe’%@/?efgfﬁ%ané“ffnﬁgggvaﬁ‘}ag\_ﬂ%g%g?tm’fegF@gﬁﬁ?ﬁyicﬁlﬁe@ le)nfg e(z){rgerrjati on to
AV conPEMPIGy bR DV ILpiar se BEeir o B ranrEr AEEarEn st BOFRs S oceasi g
at bl ock 736 conpletes, the exanplg sub-(ggg%ﬁs 702 then eﬁggekaOSZ] I f,

however 2uia cpBpiegashag aotebepbetisind {depty cBPLIBAdmgdR "%t hen
control proceeds to decision node 737 at which the metering e%ginf metric
£ h

eval uat OfFCRsBRykiek metricrrf F1GHEBheanttphEosredrs bigek 78 and, Ak o dheabs e

macr obl ocki ng i ndex output by, for exanple, the macrobl ock detector 424 is
equal  t nageablncks, pridie sempressist apd AL InfematoRdRCRPIRTNS UL MEtiacT obl ock
index is not equal to zero, control proceeds to decision node 738 at which
the net evilngorstgidetrmises that the ANieanémt 8Fxedet ¥OR Riadnginek Rerreeh®daudi o
nmetrics indicate that AC3 conpression has been detected. If AC3 conpression
has not A¥eonget ediesgdroceksingst @iher block 744, block 746 or block 748 completes, the

example sub-process 702 then ends.

[0083] Returning to decision node 738, if, however, AC3 compression has been

detected, control proceeds to decision node 750 at which the metering engine metric

evaluator 652 detects whether a timeshift is present, for example, by comparing timestamp

information included in the AC3 audio compression data with the current processing time. If

a timeshift is detected (decision node 750), then according to the digital TV playback metric

of FIG. 16C, control proceeds to block 752 and, based on the absence of macroblocks and the

presence of AC3 audio compression and the detected timeshift, the metering engine metric

evaluator 652 determines that the A/V content source is, for example, a cable television DVR

outputting previously recorded A/V content (block 752). If, however, a timeshift is not

detected (decision node 742), then according to the digital TV live metric of FIG. 16C,

control proceeds to block 754 and, based on the presence of AC3 audio compression and the

absence of macroblocks and no detected timeshift, the metering engine metric evaluator 652

determines that the A/V content source is a digital cable broadcast (possibly passed through
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node 738), then control proceeds to decision node 740 at which the netering
engi ne netric evaluator 652 determ nes whether the audio netrics indicate

t hat t he wodo@/@bynal has been subjected to MPEG audi 0 ecmusedsiozs1peé f or
exanpl e, as detected by the conpression detector 324. |fMPEG audi o
conpressi on has been detected (decision node 740), then control proceeds to
deci si on node 742 at which the netering engine netric eval uator 652 detects
whether a timeshift is present, for exanple, by conparing tinmestanp

i nformation i.ncl i ] u G Audh@nc L O ' current
processFﬂﬁ“??ﬁ%qfﬁﬁgguiwhgghkgf I's gg%mﬂggg%?%%&%ﬁggﬁ@ﬁ%%”%%ﬁ£h§42), t hen

according to. t MPEG DVR | i ve [l f FIG 16D, control proceeds to
bl ock 74%H@ﬁg§nﬁ%gggg%ﬁm ﬁ%xﬁ$é§2ﬁgg%8s'NPEG audi o conpression, the absence

of macrobl oc no detecied. ti Lt ringd. engi tric
eval uat or 655&)&@]& havrae ?tﬁ{ﬁ? PR g{{%ﬁ\}b (%dnlfl%%]?ngg%%ﬁlg g%ﬁsc %gfu%gﬁ type DVR
outputting a "live" broadcastprogra f, however { i I s detected
(deci si StrBined thabthe W%ﬂloalﬁwﬁ?}a@’r‘ﬂaﬁ}% h}eﬁ%ac@gﬁﬁﬂéfﬁc B %%E‘i% ﬁa‘%aélt“’fi c of FIG
16D, control proceeds taq. bl 746 an based gn the absence of..
macr obl FEK%s FOQWQEPIQF?Q%W&QO%%%EPQ@]Q%H?% ’ @%srf"ﬁ?oég@fg 91&‘8 Fﬂ%e ﬁ%n%%tcglé’fl ed
timeshift, the netering engine netric evalua§§&1652.deﬁ§{ 'Bzi that the AV
cont ent mefte eEF1Gs 16 thipreteryernememeicAyPHBoR R AdeHTEACY tgé SRS A v
content. If, however, MPEG audi o conpression has not been detected
(deci si cwUIse ik Vidm)gamerbased gndlesrerise cplor PRIChIEE eawereieddht IHAUR et ri ¢ of
FIG 16B, control proceeds to block 748 and, due to the absence of
macr obl oioéex, equaldo gere. o exemplsriubinepeaw02 theh 88d%at i on, the netering engine
metric evaluator 652 determ nes that the A/V content source is a VCR
pl ayi ng back [085] Retoringt dagivion opdesti, if e mesterpe segiae magicsvaleet el bl ock
744, bl ock 746 or block 748 conpl etes, the exanpl e sub-process 702 then
ends. [ OfB3iidRethat avi augiotmutd steiediabeen detectdB gor exempladwetherolumemdBypr essi on
has been

detector 320, the metering engine metric evaluator 652 may determine that there is

insufficient information to determine the A/V content source due to the lack of audio or
AMOL information provided by the audio, video and metadata metrics sampled at block 701
of FIG. 7A. Thus, control proceeds to block 760 at which the metering engine meiric
evaluator 652 uses previously stored heuristic information to determine the A/V content
source. Using stored heuristics to determine the A/V content source is discussed in greater
detail below. After processing at block 760 completes, the example sub-process 702 then
ends

[0086] An example sub-process 703 to determine content identification information
(e.g., tuning data) corresponding to the content presentation provided by the A/V content
source identified, for example, by sub-process 701 of FIG. 7B is shown in FIG. 7C. The
content identification information may include, for example, a content/program name, a
broadcast time, a broadcast station ID/channel number, etc. The example sub-process 703

begins at decision node 762 at which, for example, the metering engine metric evaluator 652
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detected, control proceeds to decision node 750 at which the netering

engi ne netric evaluator 652 detects whether a tinmeshift is present, for
exanpl e, W9 20@meseong ti mestanp i nformation i ncluded i nPCmAIS263/02810é O
conpression data with the current processing tine. If a tinmeshift is

det ect ed (decision node 750), then according to the digital TV playback
metric of FIG 16C, control proceeds to block 752 and, based on the absence
of macrobl ocks and the presence of AC3 audi o conpression and the detected

i meshi fdeprd NeadIERGEL MG GaBhELE: SiBloiat QbaORA HRiGI T AgRat it the ATV
exanpl e, e

content source 1§, tor a ca el evi sion DVR outputting

ot dot eAVgh R REREb TR 70 8 RENTIC Rl RS STV 1 ve

or esenc & 8PPRCY HraM P bitEe Rl gn Eando P AR Bt s BRSRF GBIET,
hat 1 heodr DGR el g eeo D g SR e R B e U, T DS
2t bl ooRS2AEBTBe s ego S PEiea i sl ARIDEdeonBl i TS O
eval Ut oF7 1SS ST ABRTHRAI KA CVRBEY DR PR BOTe-Bo” PRE M obl ock
detector 424 was equal to zero, control cee to block 756. At bl ock

r

756, andA%HoleGWﬁ@ft%z-tﬂ?e\?P‘G@SS@‘%tﬁ@""c?é@&%ﬁ g8t ric of FIG 16E the

netering engine netric eval uator 652 determ nes, thatzpfé%giéélg\ﬁ/lpg‘g%é;nt source
a

is a video gdfe8Thik beweysr. AMOD &xfprratiop & 19f PisseRE ;NG
macrobl ock index equal to zero. The exanple sub-process 702 th ends.
[ 0085] Resniokjitaepedsoio dedisien evle766 at whigh the nefesias FRgIRS AGC 1T Ot ri ¢
eval uator 652 determnes that an audio nmute state has been detected, for
exanpl e, ddigrmiitee whetherrthe videb mretries tdicete thet ABPQY. informatien is presept @hlfieré- met ri c
eval uator 652 nay determine that there is
If AMOL information in line 22 is present (decision node 766) then control proceeds to block
768 at which the metering engine metric evaluator 652 determines content identification
information from detected AMOL information in line 22 based on any appropriate technique,
such as those described above in connection with the AMOL processor 512. The example
sub-process 703 then ends.
[0088] If, however, AMOL information is not present in line 22 (decision node 766),
control proceeds to decision node 770 at which the metering engine metric evaluator 652
determines whether the audio metrics indicate that audio codes are present, for example, as
processed by the audio code detector 312 of FIG. 3. If audio codes are present (decision node
770), then control proceeds to block 772 at which the metering engine metric evaluator 652
determines program identification information from the available audio codes based on any

appropriate technique, such as those described above in connection with the audio code

detector 312. The example sub-process 703 then ends.
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insufficient information to determ ne the A/'V content sour

lack of audio or AMOL information provided by the audio, vicgegu:nfjorr;{]:data
nmetrics swopbed2escobl ock 701 of FIG 7A. Thus, control proaseeds/oes10€ ock
760 at which the metering engine netric evaluator 652 uses previously
stored heuristic information to determne the A/V content source. Usin
stored heuristics to determne the A/V content source is di scusséd in °
greater detail below After processing at block 760 conpl etes, the exanple

sub- process 7%%:,}2&?}{]0&%9%2? 1000c80g138 40 Fg%gc{ggﬁtt?de%ﬁ%n Q& G715, codoltpocdedser m ne

content i dentd rmatron uni n | i
: _ , g data) ‘corresponding to the
content presentatioqn pyovided by.the N hih
oot ChGRE Sy el ol by o0,
ification informati on may .include. for :
gigerrial Zlﬁjﬁ‘ﬁg?fﬁmff’m;?ggn Ey B? &t CF |{e<b‘?rl1n i @ gsﬁ %F\ué co?\%ﬁ%%?&ég ggr ‘?’hme
- process egi ns .at deci si nogde 762 . ] ,
D e mabuet e wav U oo Sebt B Phnibhehsdatexarp o
video netrics sanpled at block 701 of FI.G.. 7A Indicate. %%gﬁ
i nf or matafgAGH B top st ehkngv tpferracoBENRITeS, Adfiens! Ioé\?lﬁ l'in%h‘;eg’?{ghﬁa as®

processed, for exanple, by the AMOL processor 512. |fA i i i
| i ne 20 dnginemeganevaludior ﬁ%ﬁy BRY W theagflio SERAEs cofrﬁ%)ﬂn%)ip% oeg%lgl%ﬁ%{% IogE I724

at which the netering engine netric eval uato '
. g . . ! I 652 determn
i dent i f i At cantent o opmperisomtofarsehefdap e rlereneBiEn P IS ieﬁﬂm?ei‘?f aﬁ%ﬁ%ﬁ% based
on any approprlatg.technique, such as those described above in nnecti on
Wi th t hepraMekin faotins Sbry 15 echeidox W BFRETSing i SRS DEAHET ST | [ 0087)
| f, however, AMOL information is not present in |ine 20 (t'deCi i on node
762), coahpleyedutobeled® basaesinghelvsimirentaodatiigoe PRI B g engi ne
nmetric evaluator 652 determ nes whether the video netrics indicate that
AMOL i nf glob@dds@fbell ab@ieds emmedtion iniithghepgndio signature processor 316. In any case,

after processing at block 774 completes, the example sub-process 703 then ends.

[0090] An example sub-process 704 to detect any special operating modes of the A/V

content source identified, for example, by sub-process 701 of FIG. 7B is shown in FIG. 7D

and is based on the decision metrics listed in FIGS. 16A-16F. The special operating modes

detected by sub-process 704 include a blank frame mode, an audio mute mode, a pause mode,

a menu display mode, a device OFF mode, and a catch-all trick mode indication. The catch-

all trick mode indication is used to indicate that the identified A/V content source may be

engaged in any number of special trick modes of operation including, for example, a rewind

mode, a fast-forward mode, etc. The example sub-process 704 begins at decision node 776 at

which the metering engine metric evaluator 652 determines whether the video metrics

sampled at block 701 of FIG. 7A indicate that the monitored A/V content presentation

corresponds to a blank frame as detected, for example, by the scene change and blank frame

detector 420 of FIG. 4. If a blank frame is not detected (decision node 776), control proceeds
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| fAMOL information in line 22 is present (decision node 766) then control
proceeds to block 768 at which the netering engine netric eval uator 652
det er m newocosw®enici dentification information from det eeCedsddslo28106
information in line 22 based on any appropriate techni que, such as those
descri bed above in connection with the AMOL processor 512. The exanpl e
sub- process 703 then ends. [0088] If, however, AMOL information is not
present in line 22 (decision node 766), control proceeds to decision node

770 at whi,ch.th i i ) i :
at W fie(%ns%on. n%gg?‘?,] & rtévgx?célet?%g?tg%%%ngin% cl)%\ﬁ% HatQlor BS2adi& eI WhGRehet her

the audio nmetric es are present, for exanple, as

orocessed, b UG A 590 Rl 2 e g byt oy saies e

en con proceeds to ock 772 at which

{he ot er! o S0 N TS heu V4040 SRS SR AR RSB gsRLl o2t on

infﬁrnation 0 ) any appropriate
echni que,. such. as t hose ggscribed above .in conn i.on Wt di o code
dot ot o c8iat s SLRENEH & IS SR P CBEEe o5 P Brae osroaty wisaly Y
however, audi o cqodes_are not present (decision node 770 control. proceeds
o bl ocRneRataperaER HET BT eEl PGSR AL RE LR Eaya b Res Ry
determ ne programidentification inf tion by co in .or_exanple, an
augi o sifererenpls. Boibe eloprdirapting PEQPGESHEQ it?lstP’étd’}f/%FVgE% Ee%{’e“b & é%t ation,
and generated by the audi o signature processor 6 of F 3, to.a set of
known r &fl€r &k elossdpantion wdeletmgdnipraaian isnobpresgut é%ﬁélf”f‘ g 6%80}’ At eri ng
engine netric evaluator 652 may output the audio signature corresponding to
t he nonitherpsaceadsito degisiemrodedB2 atorhiel the Breioras SN mefc R}%Wprﬁé# erence
signatures at, for exanple, a central processing facility. Any known
t echni quistefoinegwhehathagdeeretieripdiedtniiatd piten tteBasthey dicctidplobyed at bl ock
774 to ascertain the desired content identification infornmatiaon, such as
example, by the scene change and blank frame detector 420. If the pause state is not detected
(decision node 782), then according to the trick mode metric of FIG. 16F, control proceeds to
block 784 and, based on the absence of audio, closed caption information and the pause state,
the metering engine metric evaluator 652 determines that the most recently identified A/V
content source is operating in a trick mode (because the absence of any audio and a pause in
the video indicates an abrupt transition in the presentation of the A/V content). The example
sub-process 704 then ends
[0092] If, however, a pause state is detected (decision node 782), control the proceeds
to decision node 786 at which the metering engine metric evaluator 652 determines whether
the video metrics indicate that the paused video frame matches a known template, for
example, as determined by the template matcher 428, or contains predetermined text, for
example, as determined by the text detector 412 of FIG. 4. If a template or text match is not
detected (decision node 786), then according to the pause metric of FIG. 16F, control

proceeds to block 788 and, based on the presence of the pause state and absence of the

template or text match, the metering engine metric evaluator 652 determines that the most
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pr oceedsmiie stec ieingering degid8Metic evaliatbr 65A detarnines thy thaygesheecadhr i ¢ eval uat or

652 determ nes whether the video netrics

been det gehigdd A/¥lcontent source has entered an audio mute mode of operation.

ndi cate that a pause state has
e example

sub-process 704 then ends. If, however, at decision node 778 the metering engine metric

evaluator 652 determines that the audio is not muted and, thus, an audio signal corresponding

to the monitored A/V content presentation is present, then due to the absence of a blank

frame determined at decision node 776, control may proceed to block 794 at which the

metering engine metric evaluator 652 may determine that the most recently identified A/V

content source is operating in a normal presentation mode. The example sub-process 704

then ends.

[0094] Returning to decision node 776, if a blank frame is detected, for example, by

the scene change and blank frame detector 420, control proceeds to decision node 796 at

which the metering engine metric evaluator 652 determines whether an audio mute state has

been detected, for example, by the volume and mute detector 320. If an audio mute state is

not detected (decision node 796), then according to the blank frame decision metric of FIG.

16E, control proceeds to block 798 and the metering engine metric evaluator 652 determines
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exanpl e, by the scene change and bl ank frame detector 420

state is not detected (decision node 782), then according tl)fthget P?giem)de
nmetric ofwbl2@e/@6sep control proceeds to block 784 and, kpasars2@s/oedies absence
of audio, closed caption information and the pause state, the netering
engine netric evaluator 652 determines that the nost recéntly identified
AV content source is operating in a trick node (because the absence of any
audi o and a pause in the video indicates an abrupt transition in the

presentation of the ALV con T -
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video franme matches a kno tegglgte for ,exanpl e, 2, detes mnad, by the

t enpl at @udtstgnalooupled Wik a A ¥R f)"fl%c?g?t&lmaﬁgao °t éext?’1 , o?or exanpl e, as
determ ned by the text detector %%2 o% FIG 4, |f atemlate of text match
is not dbeweledne eaineiagEHEVARART $BE 1Y 19l Y AR RIS PAUSe metric of
FI G 16F, control proceeds to block 788 and, based on the .pre ce of the
pause stapwredrdgabeeaipedie to pEaRuias bytveecp p PIOSIAM ?f%tac‘iﬁ’m%(élglﬁfeﬁ?% ng engine

nmetric evaluator 652 determ nes that the t i ifi
cont ent adiormsee hadsblenk W@e%@g@i%‘é@n@@%ﬁg tg?er}n% bﬂﬁ/oci( 9 8§1ﬂ% I/I\rlllee\?/ee.rné/ v

tenplate or text match is detected (deci sion node .786 n i
t he nenengirspcanc delipir 672 met datermie that the I&‘@#?C%‘BWE&X%’P%E‘? 5@58‘6‘?‘3%?? g: gg kt (7)90

and the netering engine netric eval uator 652 determ
. . rmn hat t
cor r es posudicehasbeen phoedsnan OFstage. I8 agly @ngﬁ,aﬁtprrrgoc&swﬂj%ﬁ)@fcsr ‘g%SF% Rgﬁf ng to the
mat ched reference tenplate or predeterm ned text. Aft i
788 7 er processing at bl ock
or &ﬁmﬂaayﬂg&gmmﬂeh@qﬁﬁ@mmﬁQﬂﬂNMfmﬁﬁocess 704 then ends. [0093]
EE}urn|ng to decision node 780, if, however, closed caption or teletext
i nformati on i®0Ys] @s’itionaltyh elthoagl otdhown ndFIGH T A 7Ryt Bulieeied et ri ¢ of
FIG 16E, contro
employing the example process 700 or any similar process may use other detected
information to ascertain the A/V content source and/or associated content identification
information. For example, the multi-engine meter 200 of FIG. 2 includes a remote control
detector 252 to detect and process signals received from a remote control device. The
received remote control signals may be decoded and processed to determine, for example,
which of a set of possible A/V content sources is being controlled by a user, the operating
state of such A/V content source, etc.
[0096] In certain circumstances, for example, when sufficient metric information is
not available, the example machine readable instructions 700 may use stored heuristics to
determine the A/V content source, content identification information, etc. For example, a
multi-engine meter executing the machine readable instructions 700, or a similar process,
may store statistical information regarding previous A/V content source selection, content

identification, etc. The information may be categorized, for example, by time of day,

sequence of selection, etc. Then, as shown in FIG. 7B, in certain circumstances the machine
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proceeds to block 792 and, based on the presence of closed caption
information and the audio nute state, the netering engine netric eval uator
652 det erwDnes/2bwb t he nost recently identified A/V corCeEnS2e60281686 has
entered an audi o nmute node of operation. The exanpl e sub-process 704 then
ends. |If, however, at decision node 778 the netering engine netric

eval uator 652 determnes that the audio is not nuted and, thus, an audio
signal corresponding to the nonitored A/V content presentation is present,

th d . S
én au ?eardgol%) &@ﬁ@ﬁéﬁ%‘ﬁﬁﬁ?@c%@%t S RIBstRGhIES ¥ RRRnAL tHevVdogennode 776,

control "may procee t which the netering engine netric

eval uat %urge?bzas&fgntﬂggt%{emsﬁﬁs&cgﬁhfomﬁio@ﬁ. recently identified A/V content
source s operating in a normal presentation node. The exanpl e sub-process

det ct e fﬁ§§°§§@3§§$’§ e SRR vt oo .
ova uat S GEScReaHRCT D ol Mot LS BREEOR o o
o cet (U € Ao PR B e AR BTN MR o
et ¢ el doritorRUECRRE o sl b SRR ATRRER VT
o g e ekt o L1 o st
at whi ctprevhBls mettis infogmaticg fros beseming stleif nakpAat y{@ﬁﬂﬁggf :(ram Lg P Ihg'f ka799

presentation transition has occurred (e.g., corresponding to a transition
bet ween eapgstasgeasmabircamaeuaboffiieei al ). |f the audio mute and bl ank frane

states are of significant duration, then at block 799 the metering engine
metric eval ud@098] Beanplagachinesiesdahls pshaetions S0 atmpEke¥erWed tent i fi ed A/ V

cont ent
implement the volume and mute detector 320 of FIG. 3 are shown in FIG. 8. The machine

readable instructions 800 begin execution at block 804 at which the volume and mute
detector 320 reads samples from an audio buffer such as, for example, the audio buffer 216 of
FIG. 2. For example, the volume and mute detector 320 may read a set of 512 audio samples
from the audio buffer 216. Additionally, the machine readable instructions 800 may be
scheduled to execute each time a new set of 512 audio samples has been stored in the audio
buffer 216. After the audio samples have been read, the volume and mute detector 320 then
counts the number of zero crossings occurring in the set of samples read from the audio
buffer (block 808). As is known, a zero crossing is said to occur when a transition from a
previous sample to a next sample would require passing through zero. In the case of an audio
mute state, the audio samples will typically correspond to quantization noise and, therefore,
will tend to fluctuate about zero. Thus, the volume and mute detector 320 determines
whether the number of zero crossings exceeds a predetermined threshold indicative of audio

mute fluctuation (block 812). If the number of zero crossings exceeds the threshold (block
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source has been placed in an OFF state. In any case, after processing at

bl ocks 798 or 799 conpl etes, the exanpl e sub-process 704 then ends. [0095]
Addi t i onavbypoeaizbdsough not shown in FIGS. 7A-7D, a mult PCENS2008/028D€T

enpl oyi ng the exanple process 700 or any simlar process may use ot her
detected information to ascertain the A/V content source and/or associ ated
content identification information. For exanple, the nulti-engine neter 200
of FIG 2 includes a renote control detector 252 to detect and process

signal s genahdede {610/ and AIRIREEOPET0EpEE et e nlditofc@ GRAY 8dnsieMOt € cont rol
signals may be decoded and processed to determ ne, for exanple, which of a

set of pasfkkings @Y a¥ G8BLRM siBRWIS&SE 165 DRI e@ﬁn?l@ REdcQds!sBl iRy emgsuser. the
operating state of such A/V content source, etc. [0096] In certain

Ci r cunst ancesygode i, GYRER: Ghe WHRIRr StYefd Gb&Hes BB MbLoxk a0t Bl [rlodROt

avai |l abl e, the exanpl e nmachi ne readable Instructions 700 may use stored

heuri sti gt MGt %Flg?rn@ €nd Bﬁﬁe’%{eﬁé&tﬁp ferSifAUE € enéf@psﬁﬂé addgoegmpiéscat Ion

i nformation, etc. exanpl e, mul t1-engl ne net execut1 ng the nachi ne

r eadabl e(ﬂl&ﬁt&@;’%@ V81ufflnd BhutieRloftl B2 Bl OGRS AR RLE R £L1 St cal

informatiron re ng previous ontent source cont ent
o1 8 el L TRLL G T DR AGHRLD 2 e R
o hour i £ SATHHIRETHR I ReF RER BER BEAPE and bl ElsbRE R el Ha R s or oa.
SRR R S T W L
he’ rmcnnitdSs BEh s Erefioud ik Fafls 3o e RelieHL A R 0r 310 BPIAe01.  Thul,
the machi ne readahl e instructions 700 nmay enpl oy.one or nore tinmeout tiners
to caus equ%e ﬁ:vg ol% the audio samples, for example, based on quantizing the audio energy to

correspond to a set of predetermined volume levels (block 828). The example process 800

then ends.

[0100] Example machine readable instructions 900 that may be executed to

implement the compression détector 324 of FIG. 3 are shown in FIG. 9. The machine

readable instructions 900 begin execution at block 904 at which the compression detector 324

reads samples from an audio buffer such as, for example, the audio buffer 216 of FIG. 2. For

example, the compression detector 324 may read a set of 256 audio samples generated by

sampling the audio input signals 204 at a rate of 48 kHz, as discussed above, from the audio

buffer 216. Additionally, the machine readable instructions 900 may be scheduled to execute

each time a new set of 256 audio samples has been stored in the audio buffer 216. After the

audio samples have been read, the compression detector 324 then computes a modified

discrete cosine transform (MDCT) of the audio samples and may quantize the coefficients to

correspond, for example, to the quantization used in AC3 audio compression (block 908).

For example, the compression detector 324 may compute an MDCT having a length of 256
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or nore audio, video or netadata netrics to be reset to a known state. This
mechani sm prevents netric information from becom ng stale if not updated
wi t hi n arwexpauezstbr easonabl e anount of tine. [0098] Exaoplus2emaobksine
readabl e i nstructions 800 that nay be executed to inplenent the volunme and
nmut e detector 320 of FIG 3 are shown in FIG 8. The nachi ne readable
instructions 800 begin execution at bl ock 804 at which the volune and nute
detector 320 reads sanples froman audi o buffer such as, for exanple, the

audi o buffer 216 o I . [ anpl e, . A or 320
may r eafPTEESREIg o %@ﬁﬁl&? K e@%ﬁé%’ %?Orcgsr%m?ﬁz \éﬁ%yo urter 216)9 B

Addi tionally, the machi ne. readabl.e. j.nstruct] . : led to
execut e2:aPRPles E%g'acol’iréw(’%‘f“g g‘f ?glflda“ﬁf "”olessrgér%@%sn E%&Eé@ée{leslr%ﬁ%ctﬁ g!r,}g%i“i n the

audio buffer 216. After the audi o sanpl es have been r.e | ume and
mut e deths@resess$9 andh & ‘a8 n ?f‘erearﬂi{?rﬁg%ﬁleg %% Irl%c%er?rq 83‘5“?1%%5 glg{:e\é?ri ng in the
set of sanples read fromthe audi o buffer. (.block.8Q8). i.s. known, a zero
cr ossi ngracutionaf dharsocssIHO) whis grﬁPﬁﬁ?F?qddéfn‘h%?ﬁ aélg}%%s Wﬁ%ﬁfstﬁes anple to a
next sanple would require passing throu 0. Lnt case of an audio
nut e st gempregsipa dﬁt?ﬁﬁob32§‘a4?§ﬂr’é‘§le§\meln“'ﬂ’9ﬁi°g%§f E%f‘%‘cé?ﬁ% M&S quanti zati on

noi se and, therefore, will tend to fluctuate ab.oui' zegol. Thus, the vol une
and nut eutstsndalygerozaiye abfrequenviesserepia i HefsteRMmeL frespold Segue0fY s si ngs
exceeds a predeterm ned threshold indicative of audjo nmute fluctuation

(bl ock €189k 912). Theeredstebainedfhresheld freavraey FrRysRopdsiodhe Judie pasibad ol d

(bl ock812), then the volune and nute detector 320 reports that the

moni t or eskoeiaigil withiAgifedudivmompsgseior s Thesefers, lﬁﬁlﬂiabdlﬁﬁ%réplg%%sr{oﬂgm 816). The
exanmpl e process 800 then ends. [0099] If, however, the nunber of zero

cr 0ssi ngsdidezsaliot hesdrealy tehe subjacted o AE3 compressiay MDCT pRefiqieRéS vol une and
mut e detector 320 determ nes the energy of the audio san'?l es (bl ock 820).
The vol uoRepoiingbdreqdaineies greatdiban the passoang dresholdrvellbg gnbstaatidhyfivtlo a

to zero. In the example described herein, the predetermined threshold frequency corresponds
approximately to MDCT coefficient bin 220. Thus, the compression detector 324 determines
whether the number of zero MDCT coefficients in the example frequency region
corresponding to the MDCT coefficient bins 220 through 256 is less than 4000 (block 916).
If the number of zero MDCT coefficients is less than 4000, then the audio signal has not been
subjected to compression and the compression detector 324 reports that the monitored A/V
content corresponds to a broadcast analog transmission or a VCR playback (block 920). The
example process 900 then ends.
[0101] If, however, the number of zero MDCT coefficients is not less than 4000

(block 916), then the compression detector 324 determines whether the number of MDCT
coefficients in the examined frequency region corresponding to the MDCT coefficient bins
220 through 256 is greater than 6000 (block 924). If the number of zero MDCT coefficients
exceeds 6000 (block 924), then the compression detector 324 determines that the audio signal

is substantially equal to zero at these frequencies and, thus, that the audio signal has been

-47 -



predeterm ned threshold indicative of an audio nute state (block 824). If
the audio energy is less than this threshold (bl ock 824), then the voiune
and nut e weneatose820 reports an audi o nute state (bl oclec8aBpooancsivhe
exanpl e process 800 ends. If, however, the audio energy is not |ess than
the threshold (bl ock 824), then the volune and nmute detector 320 reports
the volune level of the audio sanples, for exanple, based on quantizing the
audi o energy to correspond to a set of predeterm ned volune |evels (bl ock

et R, MR A R e,
B B
25 AR T L
of 48 gﬂf{erzigggﬁ%‘?g%?%; i gf,ggw@ﬂ{hﬁﬁﬁbbgﬂﬁgfl@ef%ﬁ%ﬁéf} SRR ghaﬁ! ;at the
neMIset<@ﬁm256mhﬁﬁwb9§9nﬁf %Nﬁggpﬂgg%jggﬂiégﬁﬁ%kgﬁo&gggéggﬁﬁgﬂggﬂ%ﬁ%!nif?er

the audi o sanpl es have been read, the conpression d

conput esomprassipy feertafi3de FppEs %gb‘ﬁ%“d?? %ﬁgP Eﬂs e?q\ﬁﬂ@dlgefgegg %gééﬁgl})geg anpl es
and may quantize the coefficients to correspond, for exapgple, .to the

quant i zapmpressigwblock 9403 Hayever. €dhrlY RSS9 hiewsns &R n@UEﬁtéh gg?en&% ffpl e, the
conpression detector 324 may conpute an NDCT hayin ? | engt h .of ,
256c0r r eblpok B3 gthencaEBeNDTTceder Y2 arros Sabhe prde @2‘%‘1 H@Sebf%ﬁ SURIRFS L anpl es
wi th an overl ap of_256 sanples (e.g., corresponding to 256 "ol d" sanples
read durA@g canmesswndhlscle%uﬁecﬂamplemﬁ@eiﬁr%e &8 e9d0 and 256 "new' sanpl es
read fromthe audio buffer 216 during the current execution of the process
900). Then, f[01023 Eamepls ewolide wedrbbvingfuctensil80& daignaysbe expated to

implement the jingle detector 328 of FIG. 3 are shown in FIG. 10. The machine readable
instructions 1000 begin execution at block 1004 at which the jingle detector 328 reads
samples from an audio buffer such as, for example, the audio buffer 216 of FIG. 2. For
example, the jingle detector 328 may read a set of 512 audio samples from the audio buffer
216. Additionally, the machine readable instructions 1000 may be scheduled to execute each

" time a new set of 512 audio samples has been stored in the audio buffer 216. After the audio
samples have been read, the jingle detector 328 then compares the audio samples to a set of
stored reference templates corresponding to known audio jingles for various possible A/V
content sources (block 1008). As discussed above, the comparison may be performed using,
for example, any known technique for comparing audio signatures. If the audio samples
match a template corresponding to a game console jingle (block 1012), the jingle detector
328 reports that the A/V content source is a game console (block 1016) and the example

process 1000 ends. If, however, the audio samples match a template corresponding to an
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conpressi on detector 324 determ nes the nunber of MDCT coefficients having
a substantially zero value at frequencies greater than a predeterm ned

t hr eshol dwbreguentwsy (bl ock 912). The predeterm ned t hr ephwolus2605meR1861CY
corresponds to the audi o passband associated with AC3 audi o conpression.
Therefore, if the audio sanples correspond to an audi o signal that has

al ready been subjected to AC3 conpression, MDCT coefficients correspondi ng
to frequencies greater than the passband threshold will be substantially

equal ¢ Quiselfae bl o6 AUBbAC dE3GL DESEE Bhiine hie cBiEHShESRRR]. | hr eshol d

frequen e mat e coerficient bin 220. Thus, the

corrpress%ﬂ?g)q%%el%@ragiﬁﬁﬁpegg&lﬁ%gjé)@gé WoFidgr the nunber of zero MDCT

coeffi ci uency region corresponding to the MDCT

coefficient hj t hrough 256 is | | f the
nunber of zeﬁh@b@ég‘&%@’ﬁ’ﬁ%aﬁ PSR %‘gtgh%%gn lﬁgg(g-fegﬁﬁgﬁlﬁttﬁé%’t%i o signal
has not heen.subjecte 0,.CONpressi.o nd th rrgrngssio or 324
reports 15%?{ Jl?éi%hﬁ‘b‘ﬁﬁ ]ﬁaé)eﬁle eggtﬁ?t%&ﬁé%ﬁorﬂég’ﬁgﬁlas ¥ §OuF qrsglgrgegfé;at anal og
transm ssion_or a_V |.ayback (bl.ock 92 The anpl e process 900 then
ends. [ OR¥PPIgver m%ﬁ\()g@,a@ﬁ@ eﬁ%fFrIE}EPmS‘?SS géqooemog\gﬁrr @Ie glrlfﬁé is not |ess
t han 4000 (bl ock 916), then the_conpr .0 t ect 24. det.er m nes whet her
t he nunbi@mpis matshm tegakfe; %F%ﬁ??%dl?%ltotahgéé %ﬁé}? ﬂﬁ?ﬁ‘f lrogé)hg’ﬁé&l}g SgleaRr
corresponding to the MDCT coefficient bins 220 through 256 is gr er than
6000 (bl FSeempisyhat the A/YecontgatarTe s & B¢ R (Wpster 04Bkand;thy %‘ﬁ‘ﬂigleé’}i‘t"égsd@a@ooo

(bl ock 924), then the conpression detector 324 determ nes h‘ﬁ%"t t‘ie audi o
si gnal i endsulsharraventheypudig samplesomatel bteﬁtplaﬁql@%@sﬁqn@&&%%?ggj% JM8fus, that
t he audi o signal has beensubjected to AC3 conpression (bl ock 928). The
exanpl e (hlaskd844)006 jingle detetors28 pnrity thet the A/Y enteni sersre ¢ PY&/BVRDCT

coefficients does not exceed 6000 (block 924), then the conpression
det ect or piagt (ockpi8)artdithe @@Plequestss 10D puds. Howgvest ib thequdia spnpleedo

not match any of the stored reference templates, then the jingle detector 328 reports that the
A/V content source is indeterminate (block 1052) and the example process 1000 then ends.
[0104] Example machine readable instructions 1100 that may be executed to
implement the spectral shape processor 332 of FIG. 3 are shown in FIG. 11. The machine
readable instructions 1100 begin execution at block 1104 at which the spectral shape
processor 332 reads samples from an audio buffer such as, for example, the audio buffer 216
of FIG. 2. For example, the spectral shape processor 332 may read a set of 512 audio
samples from the audio buffer 216. Additionally, the machine readable instructions 1100
may be scheduled to execute each time a new set of 512 audio samples has been stored in the
audio buffer 216. After the audio samples have been read, the process 1100 may then
proceed along one or both of the following paths. In the case of the first processing path, the
spectral shape processor 332 applies a notch filter centered at 15.75 kHz to the audio samples
(block 1108). The spectral shape processor 332 then determines whether the output of the

notch filter exceeds a predetermined threshold (block 1112). The predetermined threshold
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corresponding to the frequency response of the subband filters used in MPEG
audi o conpression (block 932). If the MDCT coefficients match the tenplate
(bl ock 9389,204dmeos6bhe conpression detector 324 reports wPoatuskévs/oarids o

si gnal has been subjected to MPEG audi o conpression (bl ock 940). However,

if the MDCT coefficients do not match the tenplate (block 936), then

conpr essi on detector 324 reports that the audio signal has been subjected
to AC3 conpression (block 928). The exanple process 900 then ends. [0102]

e e o
320 my e & englbosts s °§§?P§?= PG R E s 0 B Pt
execut o G i oHPHLAGeS BEt coreed 1 o s L e DRSRSBeE AR fn t he

audi o buffer 216. After the audi o sanpl es, have beep. r t jingle
det ect orpregssor REhrepertpthntdle fARecontrat %’ugcﬁhi)]lngesterf’%naée @é‘f"ﬁggz@t cbyﬁeéjd r gf erence

tenpl ates correspondi ng to known audio jingles for various possible AV
cont ent Sewplasocess JORMEOEBIs: As di scussed above, the conparison may be
perfornmed using, for exanple, any known techni que for corrpariﬁr:%5 audi o

si gnat ures. |[PI05hén tachss of ghepeosd meacesiing Pel8npe sReeASRASSIA¥PIY 2 0 a gane
console jingle (block 1012), the jingle detector 328 reports that the A/V
cont ent smum&eamwmamgﬁmnwtgnﬁbgehﬁﬁi@Ukﬁﬂﬁbeyméﬁﬂﬂ?ﬁéo | e process 1000
ends. If, however, the audio sanples match a tenplate corresponding to
anSTB | i emtespopbiing ekth @@Y sames (blonky l 24 eTheopentraBsigpe pioeastas %Eﬁlﬁnt he A/V
content source is an STB (block 1024) and the exanpl e process 1000 ends.
[D?/ %)03] | §ompacaseheetudiot freguencgtispectramyié e tempte tormspoadivigde teewpacted pondi ng to a

frequency response of an analog cable system (block 1128). If the audio frequency spectrum

matches the template (block 1132), then the spectral shape processor 332 reports that the A/V

content source is an analog cable television broadcast (block 1136). If the audio frequency

spectrum does not match the template (block 1132), then the spectral shape processor 332

reports that the A/V content source is indeterminate (block 1140). The example process 1100

then ends.

[0106] Example machine readable instructions 1200 that may be executed to

implement the scene change and blank frame detector 420 of FIG. 4 are shown in FIG. 12.

The machine readable instructions 1200 begin execution at block 1204 at which the scene

change and blank frame detector 420 reads samples from a video buffer such as, for example,

the video buffer 224 of FIG. 2. For example, the video buffer 224 may store video samples

corresponding to an input frame rate of 30 frames/sec with a resolution of 640 by 480 pixels.

This results in a buffer size of 640x480x3 bytes, where the factor of 3 corresponds to storing

3 colors (e.g., red, green and blue) per pixel, where each color is represented with 1 byte =8
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pl ayer jingle (block 1028), the jingle detector 328 reports that the AV
content source is a DVD player (block 1032) and the exanpl e process 1000
ends. | f ,wbawevweoieot he audi o sanpl es match a tenpl at e cecTasp@sadesiget o a
VCR jingle (block 1036), the jingle detector 328 reports that the AV
content source is a VCR (block 1040) and the exanple process 1000 ends. If,
however, the audio sanples nmatch a tenplate corresponding to a PVR/ DVR
jingle (block 1044), the jingle detector 328 reports that the A/V content
Sour ce | FVRLERYR 2] fK1 1R ¢hdalied fHANRLECAN BRI 1000 ends.
However ,b%tls'?W%%%Cgbngirgadgé%qsgg&%o n%ot%%%%tch a?ny of the s% ored reference
tenplates., th e ji ) £oggnt source
is i ndetvé(}eﬂl%ﬁggreztz? B %1%%%6@@?&%%@«9{%gbngg%%r{i’%éaglrl (E)J(?:lgges& ‘glg%dgf(rat en ends.

[ 0104] anpl e machi ne.readabl.e jnstructi { (B gcuted to
i mpl emert® ‘?‘Heeo S‘S’&B@f’ k'%\‘fe bgﬁnarﬁgg61?608831%5%1?11%?3@@?%%9%& gaétcrte sﬂg%&?n FIG 11.
The machi,ne rea |l e instructions 1100 beqi xecution . 4 at

whi ch tﬂ%ﬁ%@ewé ° BRI pEBpse £aNE comgspopdit g’@%ﬁﬁ?%%“f“% %}r‘%sglr’lﬁgu %%Qbuffer
such as, for_ exanple, thfeog%udlo Eg&sggé(r?gﬁma%, t he

huf fer 21@ of Fl g

spect r al PR hISh & PESEY ?arPfﬁVlﬂrné agf vg f‘pl?f?m%%a 53 es fromthe
audi o buffer 216. Additionally, the machine read @' e instructions 1100 may
be schedbiicezpeians @%@@EP@délﬁPﬁ?d%’ﬁ B 19T ?‘?@kaeﬁ‘e §¥° 8€ ° IR a@%ﬁrﬁ%l es has been
stored in the audio buffer 216, After t h(g Ig}udi san%)l es ha\ég)\],ab en read, the
process frenpenciithvhich the proeesa 12005 gerfmmed  Nesth the et HRns i R g paths. In
the case of the first processing path, .the spectral shape E{goces or 332
appl i es fsemeodegastor ARQ eqmpugss histaggrnay of fhy prepl Rympingnge FHEesLOHPHOSURPICHE® (bl ock
1108). The spectral shape processor 332 then determ nes whether the output
of the rremefthrts tegions et dnwepsond yideodzanes (rlogk 42 ko) Bhamolhg seepr seapeaantb) - The
predeterm ned threshol dcorresponds to spectral | eakage expected with an
anal og daikerane detactor 420 eoparméamthel distatise betweerrthe histogrems of fgtiire femedad t he
threshold (block 1112), then the spectral shape Brocessor 332 reports

the second frame (block 1216). For example, this distance may be computed by computing

an absolute difference between corresponding histogram bins in the two frames and then

summing the absolute differences.

[0107] The scene change and blank frame detector 420 then compares the histogram

distance to a predetermined threshold corresponding to an expected luminance change

associated with a scene change (block 1220). If the histogram distance exceeds the threshold

(block 1220), then the scene change and blank frame detector 420 reports that a scene change

has occurred (block 1224). Additionally, the scene change and blank frame detector 420 may

determine the number of scene changes that occur per unit time (block 1228). If, however,

the histogram distance does not exceed the threshold (block 1220), then the scene change and

blank frame detector 420 determines whether the histograms are dominated by a black

luminance value (or range of values) (block 1232). If black is not dominant (block 1232),

then the scene change and blank frame detector 420 reports that the current video frame

corresponds to a paused state (block 1236). However, if black is dominant (block 1232), then
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that the A/V content source is an anal og cable television broadcast (bl ock
1116). If, however, the notch filter output does not exceed the threshold
(bl ock 1M@)ppociesent he spectral shape processor 332 repectrastévaniihe AV
content source is indeterm nate (block 1120). The exanple process 1100 then
ends. [0105] In the case of the second processing path, the spectral shape
processor 332 conputes a frequency spectrum (e.g., based on a fast Fourier
tranffO{n1ﬁr FFT) corresponding to the audio sanples (block 1124). The
spectral, shape .pr ocessor 26 HBERLLABR i Slfad trumto
2aLanld?%m% ??§§EEH§%§8k 6 the e%%ect§%§$P%g§g%@§ﬁ%gé%%ﬁge of(gﬁagnalog

e sy m ( bl.oc 8). If th ] ; hes the
E ﬁ rerplwa{/ elszfj‘ §1 &C%Iltffﬁ%’ ,]theft%eenr? cilia*lnge g‘%@@? élgfrzléﬁgeg%%)rﬁgg {ehgg géﬁ%g@%gpor ts that

content. .source i.s . an anal 0g..c Vi Sh

1136) . | IR s UGy Bunr FOa Fadk LA ARAEas pl Ry

1132), then the spectral shape pro ;gng esznot h P ot oo

, LI re

fggggf Efn?ﬁﬁﬁg%P%ﬁﬁ% SN e%TK%}ﬁ%?ﬁgﬁgigﬁﬁﬁ%&%ﬁg%ggéﬁ%%ggﬁ%ﬁeﬁOQLSQF

_ anpl e machi ne readabl e i nstructjions 120 t

i mpl enerftansiien Semrhaoadqash ntenh ip thy MRRUET A Oﬁ’&eé%go ﬁjﬂg %%g’}{e }Eﬁﬁ% éelc gﬁ gd s th gvvn

in FIG 12. The machine readable instructions 1200 begi n execution at b
ock
1204 at 1M90dhentands.scene change and bl ank frame detector 420 reads sanpl es

froma video buffer such as, for exanple, the vid buf f 224 of
For exanpl e, [PHS]inksemplgfprosessai390 ﬁ’é&gﬁ ‘Eﬁ‘b“e‘ifodlg‘@ﬁgﬁﬁgtﬁl%g‘raﬁréi %lgpo E!}I iGng Zf 0

an input frane rate of 30 frames/sec with a resol ution of 640 by .480

pi xel s. &ﬁﬂ&xﬂéégffglﬁnsﬁmbnﬂﬁEKié?z@mbmnﬁﬁﬂ%ﬁ§6§§nﬁyﬁ$§%]3ﬂ£W€%?%b fact or

of 3 corresponds to storing 3 colors (e.g., red, green and b] ue) per pixel

wher e eathh neotobtock Seteepridd avnde shmyilestrom pyideo buffep F‘fcél.as"lfﬁ"eexﬁ’ﬁ‘@{‘ﬁ readabl e

instructions 1200 may be schedul ed to execute each tine the
video buffer 224 of FIG. 2. For example, the video buffer 224 may store video samples

corresponding to an input frame rate of 30 frames/sec with a resolution of 640 by 480 pixels.
This results in a buffer size of 640x480x3 bytes, where the factor of 3 corresponds to storing
3 colors (e.g., red, green and blue) per pixel, where each color is represented with 1 byte =8
bits. The process 1300 may be scheduled to process, for example, every 10™ sampled video
frame.

[0109] As discussed above, MPEG video compression introduces macroblocks in the
video image. For example, macroblocks may be 16 pixels by 16 pixels in size. Macroblocks
tend to have different average (DC) luminance values that may be used to detect the presence
of macroblocking in a video image. To detect the presence of macroblocking, the
macroblock detector 424 computes the interpixel difference in the horizontal and/or vertical
directions of a video image (block 1308). The macroblock detector 424 then computes the
power spectral density (PSD) of the computed interpixel differences (block 1312). Next, the
macroblock detector 424 median filters the PSD (block 1316), computes the difference

between the original PSD and the median filtered PSD (1320) and sums the differences
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video buffer 224 is filled, which corresponds to processing each sanpl ed
video franme. After the video sanples have been read, the scene change and
bl ank fr awe 2d@teicor 420 conputes histograns of the pixecTiusmosmesies val ues
corresponding to three regions in a first video frame (block 1208). A
person of ordinary skill in the art will appreciate that fewer or greater
than three regions may be used dependi ng on, for exanple, the size of the
regions and the frequency with which the process 1200 is performed. Next,

the scengcRaMS ﬁ@ﬁiaﬁ 5@ 0nef 6 a5y Ve udR0o SHBHH kS Rsiftind (P i@fiBe.Of the

pixeldlu_ nance”val ues corresponding t0 the sane three regions but in a

secon d : 0l gRki f

dot ect or" A SerriEAn k et beptel B I Ry, PRy T et

frame andLOg S SORdubhAHE obth 8641 Ftlore TRE 1 FHEERMRone Liade dhifbazce may be
abisol ut e S

ﬁ?ngésgl %icgnPg IRg ?mn fr.ames 2 a. aééngi etafensf%é;gégﬁgééggjerences.
oloft i Mletekihos G MBS ERF L AR RS O
S)ﬁgeﬁit gﬁdﬁf?g?ﬁéﬁ%%onﬁfﬁeﬁgxzggiggg’faﬁg@?he\?eﬁ i aexg@éﬁléacﬁor?aoﬁgélg'( bl oc k 1220). If
change ang bmfﬁﬁ%&e&éﬁ% Bk dﬁ‘ﬁﬁ%‘@%ﬁ?&"%ﬁ%gﬁ‘l‘géﬁlﬁrzﬁ’gi’@ﬁté%}m ﬁgc“%gsg Seene

occurred (bl ock 1224). Additionally, the sce e d bl rame

det ect ortoamedsisymired ??P?l‘g S?tﬁ%gﬁffﬁ%@?m@f)c@&%&?iocgﬁSﬂ%séﬁp‘hﬂ{m per unit
time (block 1228). 1f, however, the histogram di stance does not exceed the
threshol@ﬂ¥@F%%RmTZ¥U¥?ﬂWﬁEﬂdﬁﬂ%*§é%ﬁ%ﬂ%%gﬁ@@wgw Cgagﬁ%mVpﬁﬂgbﬂétector 420
det erm nes whet her the histograns are dom nated by a_ bl ack | um nance val ue
(or rangaageblockingsmyl renorts dat ?[12 gpitoreq vigpoygignal Bashsen S8R MR ViR ock 1232),
then the scene change and bl ank frane detector 420 reports that the current
vi deo f repmpression (block 1332). If, however, the sum of PSD differences does not exceed the

threshold (block 1328), the macroblock detector 424 determines whether the sum is
substantially equal to zero (block 1336). A substantially zero sum is indicative of perfect
color matching, typically associated with video game content. Thus, if the sum of PSD
differences is substantially zero (block 1336), the macroblock detector 424 reports that the
A/V content source corresponds to a game console (block 1340). Otherwise, the macroblock
detector 424 reports that the A/V content source is indeterminate (block 1344). The example
process 1300 then ends.

[0111] Example machine readable instructions 1400 that may be executed to
implement the template matcher 428 of FIG. 4 are shown in FIG. 14. The machine readable
instructions 1400 begin execution at block 1404 at which the template matcher 428 reads
samples from a video buffer such as, for example, the video buffer 224 of FIG. 2. For
example, the video buffer 224 may store video samples corresponding to an input frame rate
of 30 frames/sec with a resolution of 640 by 480 pixels. This results in a buffer size of

640x480x3 bytes, where the factor of 3 corresponds to storing 3 colors (e.g., red, green and
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corresponds to a paused state (block 1236). However, if black is dom nant
(bl ock 1232), thenthe scene change and bl ank frame detector 420 reports
that a blwokodowanmwohas occurred (bl ock 1240). Additi onalrcyjustés/ossiesne
change and bl ank frame detector 420 nmay determ ne the nunber of bl ank
frames that occur per unit time (1244). The number of blank frames per unit
time nmay be used to determ ne, for exanple, whether the nonitored video
corresponds to a transition from broadcast content to the insertion of a

comrer ci,al . _The ex I t L0l .
500 ndferay R SRR RO e RIBINE B,
. , € process ;

macr olbl dﬂﬁlr:ﬁté‘frféif‘%orn; fge Sgreugz§ed§§ggolc%s§’%{r1%ﬁ1ﬁglev%‘§§}él(ﬁﬁs? ?‘gghgyghﬁgggh? or

exanpl e, Vi.deo r 4 El .. F i

ey o oSG s P e RS bl o 2
rames/sec w a resolution of 6 by 480 pixel,s. Thi in a buffer

si ze of BAPleakRSst cggéjregﬁﬁ%}’rc&{Wig?siéf%ﬁpo%ﬁn%mé%‘? Nddo FERE &3, 1

colors (e.g., red %Z'T,een an% b,{‘/ 3 er bi xe %SDOE%OF&%OH ng 3

opr eqcrioett T for Byog: e oA corhel sPbEaeleel 355 Bi0us e Rhnl oo o

process, for exanple, every 10th _sanpl ed vid f . 1 di
bove, - MPEGh 4 RIBR ST SHGHP § e b S0 HESTIOBIYG0 KB RS ADAES | mage.

For exanpl e, nmacrobl ocks may be 16 pixels by 16 pixels_ in. sjze. . Macr
tend to tapltegnaighst &3 reﬁ‘?f&“r%ﬁéhe(w C%P'E?H‘i %‘?‘é‘t‘i‘f)ﬁl & wﬁ&gg%%@h&kﬁ@ a?é e 8 bIt gc s
detect the presence of macroblocking in a video inage. To detect the

pr esencethofxampde rbtase ki08gnds. HE hewevesrhvdfeaempics H}atcg‘?ie@ﬂﬁﬁ?ut es the
interpixel difference in the horizontal and/or vertical directions of a

vi deo i negesgobfiiog ko d@8Ince $AB videe fiaple delrckgi2) thertemplatemppicher YFIEREE ¢t he
power spectral density (PSD) of the conputed interpixel differences (bl ock
1312) . Néxtthe Af&content source is an STB (block 1424) and the example process 1400 ends.

[0112] If, however, the video samples match a template corresponding to a reference
DVD player video frame (block 1428), the template matcher 428 reports that the A/V content
source is a DVD player (block 1432) and the example process 1400 ends. If, however, the
video samples match a template corresponding to a reference VCR video frame (block 1436),
the template matcher 428 reports that the A/V content source is 2 VCR (block 1440) and the
example process 1400 ends. If, however, the video samples match a template corresponding
to a reference PVR/DVR video frame (block 1444), the template matcher 428 reports that the
A/V content source is a PVR/DVR (block 1448) and the example process 1400 ends.
However, if the video samples do not match any of the stored reference templates, then the
template matcher 428 reports that the A/V content source is indeterminate (block 1452) and
the example process 1400 then ends.

[0113] FIG. 15 is a block diagram of an example computer 1500 capable of
implementing the apparatus and methods disclosed herein. The computer 1500 can be, for

example, a server, a personal computer, a personal digital assistant (PDA), an Internet

-54 -



macr obl ock detector 424 nmedian filters the PSD (bl ock 1316), conputes the
di fference between the original PSD and the nedian filtered PSD (1320) and
sunms t he wofbh@vrensses( bl ock 1324). Median filtering i s kirowmusand/onsye be used
to snooth transitions in an i mage. For exanple, a 3 by 3 nedian filter

repl aces a given pixel with the nedian of the nine pixels adjacent to and

i ncluding the given pixel. Therefore, due to the different average val ues
of different macrobl ocks, a video i mage exhi biting nmacrobl ockng will have a

| arge sum.of PSD differen t [ LB, t3tderlges not
exhi bi t aﬂgllbainf)%lagz:\a?rﬁ{.ayffroalﬁg]spl% ﬁgfa{g?tﬁg\g?reé)ég% e\c{)’cal(jl%?é)%l ector tr424 “hen
conpares the, sum of PSD dif%ere%es to a predeterm ned threshold set to

S
det ect AECPBB KRS RBPERR! 955 BEf¢i%%he sum of PSD differences exceeds
t he threshol | ock 1328)., then.the macrobl ock detector cts
macr obl ockng?ua‘ﬁg] F?’?%R%?PtgﬁEIS%BWTWP%@CVL}%%WSOF%SH%I15 %gucgg‘gé% subj ect ed
to video conpression (bIOﬁé 133%). f, homev&a .the suFlo%nPSD di fferences
does notEeRSIRlGWEPOFHErogPEERISIPEOEEPD K PESESSOT 1 HE PANed B IR HEY S ct or 424
det er mi nes whet her the sun1is_substantiaLL% ggu@l to %ggﬁ%ﬁ?lock 1336). A
subst antlPat1apd seentes eaded wsirpiiopst 316 @resent guthe el PRy R typically
associated with video gane content. Thus, if the sumof. PSD differences is
subst antangthpymemery devipe ckhe prosgssor 1@ may cxenyico tRoReRthsr ihipes, B8 MASHBY t s t hat
the A/V content source corresponds to a gane consol e (bl ock 1340).
Ot her wi geadabladnstruetionbreprsikendnsk ia FIGS. 407D HapnghtFdGt Hat Theprocasser BRIt sour ce
is indeterm nate (block 1344). The exanple process 1300 theg ends.,[0111]
Exanpl e bemohiype of prdksbing wiih segh s ohe pramars gucrepraeesirtfropethe kutel  Cspiring
i npl erent the tenplate matcher 428 of FIG 4 are shown in FI 14. The
machi ne familyabineropatessosst the figelt Pettivneyfomily pbwisromsecestorn thedrtell 404 at whi ch

the tenplate matcher 428 reads sanples from a®vi deo buffer such as, for
exanpl e, ItanienRfadly obmidremo@gsbrspindrdrGhe Rel KSeale™ family of processors. Of

course, other processors from other families are also appropriate.

[0115] The processor 1512 is in communication with a main memory including a
volatile memory 1518 and a non-volatile memory 1520 via a bus 1522. The volatile memory
1518 may be implemented by Static Random Access Memory (SRAM), Synchronous
Dynamic Random Access Memory (SDRAM), Dynamic Random Access Memory (DRAM),
RAMBUS Dynamic Random Access Memory (RDRAM) and/or any other type of random
access memory device. The non-volatile memory 1520 may be implemented by flash
memory and/or any other desired type of memory device. Access to the main memory 1518,
1520 is typically controlled by a memory controller (not shown) in a conventional manner.

[0116] The computer 1500 also includes a conventional interface circuit 1524. The
interface circuit 1524 may be implemented by any type of well known interface standard,
such as an Ethernet interface, a universal serial bus (USB), and/or a third generation

input/output (3GIO) interface.
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exanple, the video buffer 224 may store video sanples corresponding to an
input frame rate of 30 franmes/sec with a resolution of 640 by 480 pi xel s.
Thi s resuwo=0éam2056buf f er si ze of 640x480x3 byt es, wher eprChast@sesioof 3
corresponds to storing 3 colors (e.g., red, green andblue) per pixel, where
each color is represented with 1 byte = 8 bits. The nachi ne readabl e
instructions 1400 may be structured to process, for exanple, every 10th
sanpl ed video frame. After the video sanples have been read, the tenplate

ot cher 428 §63% SAUBALGS lPadie PeoRARploineds @ aiSheffcostiiieouct er ence

tenpl ates corresponding to known vi franes (e.g., nenu franes) for

various po ?Tlﬁug{ieg\li (%syrl gﬁ;&g%:ﬁﬁ%t a 3193{1‘ g&g‘ﬁ?rﬁig’éa%ﬁéf coritEds it ﬂfe@) ockiHEDS 1§?np| es

match a te ererence gane consol e Vi deo frane
(bl ock 12 he | .at. t I r I N8B Mo @BLEQt source
is a ga%e é%jrl\lg 0 Vg"egsﬁ E%ncl% I%R%eﬁgﬁ hy’tdfﬁfgexgngr%b% Eey‘ﬁg%é’eas s LAt Ooends .0 f,
however, the video sanples match,a tenplate .corresponding to a reference
STB vi de@onaf:g'gﬁé' a((%ﬁflgbf‘gpﬁllf%ﬂnt[ ?lhdéortaevr% ATRE ML 5%91428 reports that the AV
content sour Ls~an STB (b oqg 142@% and.t he ex I rocess. 1400 ends.
[0112] 11, nEPRe prmotsionott xieei Les pikaie gntcsidta e MEMEEA ng o a
ref erenc VD pl ayer. vid g%{ra &&gloc 2%&, t.he t | at e matcher 428
reports éﬂ‘gt P@aﬁ@t&% ge\EfFﬁﬁ Caggg f e?lgnl%%fil’%v ?ﬂ‘@ﬁ’}ry d?s%?agglﬁwi%g%?., &nd the
exanpl e _process 1400 ends. If,égf ver, the video sanples match a tenplate
cor r espoliMidfgy €D dsplgraeiinderay e\\;\fsﬂgéi (??‘gﬁeby( PITGER 28I SPEHE™S: &l at e
mat cher 428 reports that the A/V content source is,a VCR (bl ock 1440) and
the exaripeEags et s52tqtns, bmirelly jreludesiergrics diyer fdieo sanpl es match a
tenpl ate corresponding to a reference PVR/ DVR video frane (bl ock 1444), the
tenpl at e mat dHdO] Theinfestses qircuit h2d4 alypangindes @ spmoaynicatingderics sich apy/R/ DVR
(bl ock 1448) and the exanple process 1400 ends. However, if the video
sanpl es miesdepoar nettosh inganfpcofard tedaalitsiesnchengeoislataavithegriaranl equpuierapiaghe
tenpl ate matcher 428 reports that the A/V content source is indeterm nate
(bl ock BRIk fmgl, an Ethernet connection, a digital subscriber line (DSL), a telephone line,

coaxial cable, a cellular telephone system, etc.).

[0120] The computer 1500 also includes one or more mass storage devices 1530 for

storing software and data. Examples of such mass storage devices 1530 include floppy disk

drives, hard drive disks, compact disk drives and digital versatile disk (DVD) drives. The

mass storage device 1530 may implement the audio metric registers 616-620, the video

metric registers 624-628 and/or the metadata metric registers 632-636. Alternatively, the

volatile memory 1518 may implement the audio metric registers 616-620, the video metric

registers 624-628 and/or the metadata metric registers 632-636.

[0121] At least some of the above described example methods and/or apparatus are
implemented by one or more software and/or firmware programs running on a computer
processor. However, dedicated hardware implementations including, but not limited to,

application specific integrated circuits (ASICs), programmable logic arrays (PLAs) and other

hardware devices can likewise be constructed to implement some or all of the example
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t he exanpl e process 1400 then ends. [0113] FIG 15 is a block diagramof an
exanpl e conputer 1500 capabl e of inplenenting the apparatus and net hods
di scl osedwbep@i/mosedthe conput er 1500 can be, for exanpl epPCa/iseondmes10a
personal conputer, a personal digital assistant (PDA), an
I nt er net appl i ance, a DVD player, a CD player, a digital video recorder, a
personal video recorder, a set top box, or any other type of conputing
ggggce. L0114] The syften11500 of the instant exanple includes a processor

such.as. a genera I al: rocessor 1512
incIEde%wgw?%%gﬁxﬁ%%%??g%gﬁgggg%%ﬁéégbu gggg%%gggéﬁslgﬁggﬁgﬁs 1516 present
in the cal. menpry 1514 and/or. in.anqther. .nemry devi ce. - pracessor
1512 m?ﬁmﬁf%eﬁ e%?‘ﬁag}(m? Wf;lﬁcghg ‘,g’Q[}uEIéOtrlr%ncl o I’tl% d}sgﬁ;b& gegilpééglg%g{%rogct i ons
represented in FLGS,. 7A-7D t hrough F 14. .The pr.ocessor . be an
{ybe of CHRBELAMIS: fif PueT e atE dRE P P Seetee PRFOSEY po” °
Intel (r) Centrino(r) famly of mcroprocessors, the Intel(r. nt.i un(r
a1y S ssRgtedd welora: h EXRRRS DEGRH Tt Poara doyopd R T ")
m croprocessors, and/or the Intel XScale(r) famly of, processors. O
course, ot hel1231d¢ shoulstalsorhegoted it fhe exammle %@W%a‘é(%@rﬁﬁﬁ?eopr iate. [0115]
The processor 1512 is in _conmmunication wth a nmajn nmenor é.nclu ing a
vol at i | énplemertgtions describrd hergipire opionpily Hotd AP A JRISRISIPEE BRI SYgbo ™ The
volatile menory 1518 may be inplenented by Static Random Access Menory
( SRAN) , asywrredeneitonedimy (g mrenste fslneiiare); aveasielP-RIeRAVPPie MEH™E Random
Access Menory (DRAM, RAMBUS Dynam ¢ Random Access Menory (RDRAM and/ or
any ot hewnchtagpa optical diski ore aeliskstate medivn juchesiageemory eard gnothenraekage b ory 1520
may be inplenmented by flash nenory and/or any other desired type of nenory
devi ce. howeeas drandrhesadmainly (nemmlatile)3uedories 2andom acoqsh swmoyess OiMtEGIte-ed by a
menory controller (not shown) in a conventional manner.

writable (volatile) memories; or a signal containing computer instructions. A digital file

attached to e-mail or other information archive or set of archives is considered a distribution
medium equivalent to a tangible storage medium. Accordingly, the example software and/or
firmware described herein can be stored on a tangible storage medium or distribution medium
such as those described above Or successor storage media.

[0123] Additionally, although this patent discloses example systems including
software or firmware executed on hardware, it should be noted that such systems are merely
illustrative and should not be considered as limiting. For example, it is contemplated that any
or all of these hardware and software components could be embodied exclusively in
hardware, exclusively in software, exclusively in firmware or in some combination of
hardware, firmware and/or software. Accordingly, while the above specification described
example systems, methods and articles of manufacture, persons of ordinary skill in the art
will readily appreciate that the examples are not the only way to implement such systems,
methods and articles of manufacture. Therefore, although certain example methods,

apparatus and articles of manufacture have been described herein, the scope of coverage of
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[0116] The conputer 1500 al so includes a conventional interface circuit
1524. The interface circuit 1524 nmay be inplenented by any type of well
known i ntwofaw2eicandar d, such as an Et hernet interfacepca/uspiospesas seri al
bus (USB), and/or a third generation input/output (33O interface.[0117]
One or nore input devices 1526 are connected to the interface circuit 1524.
The i nput device(s) 1526 permt a user to enter data and conmands into the
processor 1512. The input device(s) can be inplenmented by, for exanple, a
keyboar dj,; a r --%ﬁgn : 1,.S0pOi nt
and/ or ghﬁgﬁggqgﬁﬁggﬁ%g?%ﬂﬁéygfgﬁng%%?g¥s e S?W%%%g&gﬁé%hﬁﬁggggces 1528
are als I: ol I 4 . adevi ces 1528
can be iﬁ%?@%@%%ﬁ%?E %%Hgﬁgﬁ%ﬁgﬁﬁﬁﬁmgyﬁgﬁg@eﬁé@?% Enggggﬁgggﬂ%?quid crysta
di spl ay,q: eJa ube .di spl (CRT)), by a printer and/or by
speakergﬁaﬁﬁg&ﬁ%ﬁ%?:%%g Ff%gngTﬁ%h, thus, typically includes a graphics
driver card. [0119] The interface circuit 1524 also includes a

conmruni cation device such as a nmodemor network interface card to
facilitate exchange of data with external conputers via a network (e.g., an
Et hernet connection, a digital subscriber line (DSL), a tel ephone Iine,
coaxi al cable, a cellular tel ephone system etc.). [0120] The conputer 1500
al so includes one or nore mass storage devices 1530 for storing software
and data. Exanples of such mass storage devices 1530 include floppy disk
drives, hard drive disks, conpact disk drives and digital versatile disk
(DVD) drives. The mass storage device 1530 may inplenent the audio netric
regi sters 616-620, the video netric registers 624-628 and/or the netadata
metric registers 632-636. Alternatively, the volatile nmenory 1518 may

i npl enent the audio netric registers 616-620, the video netric registers
624- 628 and/or the netadata netric registers 632-636.
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[0121] At |east sonme of the above described exanpl e nethods and/ or
apparatus are inplenented by one or nore software and/or firmware prograns
runni ng owmoao@mpisber processor. However, dedi cated har e¢eans2005/028106
i npl ementations including, but not limted to, application specific
integrated circuits (ASICs), programmble |ogic arrays (PLAs) and ot her
har dwar e devi ces can |ikewi se be constructed to inplenent sone or all of
t he exanpl enet hods and/ or apparatus descri bed herein, either in whole or in
part. F q?rggre alternative software inplenentations including, but not
linmted {8Y P?%Hﬁted processi ng or conponent/object distributed
processing, parallel processing, or virtual..machin LOCeSsS] : al so be
constructed to i ™ ‘%‘i‘t“’ﬂ?&%ﬁﬁ?ﬁgﬁ IR HEY é@?’d"} %?“%883? %tf%@g%ie@gr i bed
herein. [0122] It shoul d al so be noted that.the exanple soft and/ or
firnmmar @[fF‘??ﬂPéHBWP%?PWB?%fOH@%i?maB@H&@} @%Wnﬁt?oél pSﬁF?t&%ngiFWe’gkfeom%g%n a
tangi bl e storage nedi um such as: a magnetic nedium (e.g., a magnetic disk
or tape)CCRIHEENet 0- optical or optical nmedium such as an optical disk; or a
solid state nedium such as a nmenory card or, other package_that .houses one
or nore readdsigryinmg distiniprmatipn hasse A ¢ Video sigagh &{{Fﬁsg@églggo PemBITEEY or ot her
re witable (volatile) nmenories; or a signal containing conputer
i nst r ucthghsconengj gital file attached to e-mail or other infornmation
archive or set of archives is considered a distrjbution medi um equival ent
to a tangi bl detstroiningescapnd informatiert based pryanaudiofignakeorstnondigs twlFe and/ or
firmvare described herein can be stored on a tangi bl e storage nedi um or
di st ri buh¢roteradeniédimeonieoth as t hose descri bed above or successor storage
medi a. [0123] Additionally, although this patent discloses exanple systens
i ncl udi ng sofidentifiengthe §dlectademne ofthe pluraditly ofmdska epntenisouices baserdipela Best not ed
that such systens are nerely illustrative and should not be considered as
| i mi ti nglaskficatiemalegibion restltingfremo vhe nfithe tisst inférmptienranddire sgbdndghformeatid har dwar e
and software conponents coul d be enbodi ed exclusively in

and a second classification decision resulting from the other of the first information and the

second information; and

identifying the monitored media content based on identification information

associated with at least one of the video signal or the audio signal.

2. A method as defined in claim 1 wherein the plurality of media content sources
comprises at least one analog media content source and at least one digital media content

source.

3. A method as defined in claim 2 wherein the at least one analog media content
source comprises at least one of a live analog television broadcast, a analog video-on-demand

(VOD) presentation or a video cassette recorder (VCR) playback.

-59 -



har dwar e, exclusively in software, exclusively in firmvare or in sone

conbi nation of hardware, firmnvare and/ or software. Accordingly, while the
above spewDfp@aRdsn descri bed exanpl e systens, nethods aou/tseansobsse of

manuf acture, persons of ordinary skill in the art will readily appreciate
that the exanples are not the only way to inplenment such systens, nethods
and articles of manufacture. Therefore, although certain exanple nethods,
apparatus and articles of manufacture have been descri bed herein, the scope
of coverage ofthi s RA&IEs definddGh ol WErelVAE &1ist Sb didlf HOAK bélidhy LI S
patent covers all nethods, apparatus an Cartrcl es o nufacture tairly
fal[ing své"u}cre] Ic:(r)] i[)rgsge& ?@nggg % %fso-f %\ﬁg gigfs?ﬁgi&gm&l f’)aljf)%i;ca% &%ﬁ%ﬁ%&&a&@hﬁy or under

the doctrine o al ned 0 O nonitor

di i i.ded by | ect f | .k ¢ f [+ t ent
Cour ces PEropp Beaater ot e SRR S AR PaBL M it RS PO

conprising: determning first information based on a video signal
corresponding to the nonitored nmedia content; determ ning second

i nfornmati on hased on an, audi.o si ghal .cqorresponding to.the nonitored nedi a
content; i de%t i f yiAn‘Betﬁ aséigb’éeéﬁggﬂg’ﬁé W%Frefth © ﬁF%P’g‘?‘F‘PQ"‘b‘f"WPé‘a?S ?cont ent
sources based on a first classification decision resultin rom one of the
first inPet et ioktestRd mekdatadetsrigd feh 6?"‘?5‘?‘?%?@8??8“&16%6 8?‘?8&?:({ Q@rg% fication
deci si on resultin% fromthe other_ of the first informati on and the second

i nf or natftawe, aggroblpsk mepspremynt o defsted maiatfredi a content based on
identification information associated with at | east one of the video signal
or the audio signal. 2. A nethod as defined in claim1l wherein the

plurality of media content sources. _ .
6. A method as defined in claim 5 wherein the detected metadata comprises at

least one of automated measurement of lineup (AMOL) data, closed caption data or teletext

data.

7. A method as defined in claim 1 wherein the second information comprises at
least one of a detected audio code, a detected audio signature, a volume measurement, an
audio compression measurement, a jingle measurement or an audio spectral shape

measurement.

8. A method as defined in claim 1 wherein identifying the selected one of the
plurality of media content sources comprises deciding whether the selected one of tﬁe
plurality of media content sources is at least one of an analog television broadcast, an analog
VOD presentation or a VCR playback based on whether the first information comprises
detected AMOL data and whether the second information comprises an audio spectral shape

measurement.
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conprises at |east one anal og nedia content source and at | east one digital

medi a content source. 3. A nethod as defined in claim2 wherein the at

| east onewenadsoseedi a content source conprises at | eastcoris2@s/o281bé ve

anal og tel evision broadcast, a anal og vi deo-on-denmand (VOD) presentation or

a video cassette recorder (VCR) playback.4. A nethod as defined in claim?2

wherein the at | east one digital nedia content source conprises at |east

one of a live digital television broadcast, a tinme-shifted digital

tel evision pbesen}\%géﬂ?o%’as%?ﬁﬁeg'iﬁ @ihlgy ?(}Vﬁ frﬂcﬁci&n%%vh@@g%e Rligydiamk opr a video
. met hod "as i'm

gane presentation. efined inc erein the first

informatj on ¢ r.ises at. |l.east one o c . d text, a
blurri né’é%&w@ﬁ%rfﬂéﬁtc? ntgntdsé)flré:% 8 et# laGnﬁitoﬁer élfﬁ[g? é%‘%&%%@%lfngg{ggﬁag’sur ement or
a detected t e. 6. A neth efined i.;n claim5 wheraei n the detected
met adat éﬁ% ”B}S@é PLgseriadion ot g‘ﬁe‘ @?&g{dﬁa fﬁ%ft% é%Fdr?éléfse%?ténr%ean?meoS;u %ﬁ i neup (AMOL)
data, cl osed cg@é{}ﬁn data(ﬁ]ggleé.el eréext data. 7. A nethod as defined in claim
1 wher eidisockied QO 13 f° rises at |east one of a detected audio
code, a detected audi o signature, a volume neasurenent, an audio

conpressi on neasurenent, a jingle neasurenent or an audi o spectral shape

measurenent. 8. A nethod as _defined in_clai .wherein_identifying the

sel ected one 18f t Aangthes asidefigedgn cﬁﬁlﬂﬁ&’hﬁrﬁmgﬁ#@d’[}?ﬁg\%m&ﬁ%ﬁcﬁ?d@%@ Ogeci di ng
whet her the selected one of the plurality of pedia content sources is at

| east orthe piprality fmadisgpopispiespprspois therab leatt 9u¢ of thpangleg tglgvi b’iﬁ’?‘&?@nt ation or
a VCR pl ayback based on whether the first infornation conprises detected
AMOL  datthe anadpa el mesentationss ghsrCR plrwhask s basedcAstertingshathes theiagdigpect r al

shape

spectral shape measurement is representative of a cable television transmission system.

11. A method as defined in claim 1 wherein identifying the selected one of the
plurality of media content sources comprises deciding whether the selected one of the
plurality of media content sources is at least one of a live digital television broadcast, a time-
shifted digital television presentation or a DVD presentation based on whether the first
information comprises a macroblock measurement and whether the second information

comprises an audio compression measurement.
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measurenent. 9. A nethod as defined in claim8 wherein deciding whether the
sel ected one of the plurality of nmedia content sources is the at |east one
of the amabagodebssvi si on broadcast, the anal og VOD presentratscas/oes10é he VCR
pl ayback is based on detecting a tinmeshift associated with the nonitored
medi a content. 10. A nethod as defined in claim8 wherein deciding whether
the selected one of the plurality of media content sources is the at |east
one of the anal og tel evision broadcast, the anal og VOD presentation or the
VCR playback hs besed AN A5 86% AL ASLin HOSaiRY PhAnSRACLIBlea SHARE
of “a cabl'e"televisron

nmeasurenent I'S re sentatrve ransm ssi on system

11. A haod as defined in claim rein i tifyi. he. sel ected one of
the ol urits R il st ougH s aHEe-Oh e SLERE bkt (RO < APl RIE: her “t he

sel ecteqd one of the plurali. f.media conten ces is.at |east one of a
Fve”df drosrest dreotres ot St e P SR idieaPERG
presentation or a DVDpresentati on based on ether the f] i nfornation
conpr i sélcigingihat Hig sl “ﬁﬁﬁ§ﬁ%@ﬁ@ﬁ?ﬂﬁHgmﬁﬁéfﬁg?ﬁ?ﬂgﬁ§éﬂaﬁhRﬁ%fornation
conprises an audi 0 conpressi.on nmeasurenent.12. A nethod a definﬁd in claim
11 wher éiir?ﬁe@fé‘féqndfﬁﬁf%é}f%ﬁ“t’%%o%@‘lsé%@l%alaﬁﬁ og m?"r?léreﬂ}eﬂtr iﬂf‘?yse medi a
content sources is the at |east one of the live digital teleyision

br oadcadeformaioncpmatise e radio gPypiestion BeasWPE Y Whted dhamiciedr the DVD
presentation conprises deciding that the selected one of the plurality of
medi a cORASHEME i Iepigsantativhef vestippenienn prgsanison exhiljing maareblpeking avgt i on
conpri ses the nmacrobl ock measurenent and the second information conprises

t he audithe awlimpeonpsission measutameanbisreprosaripidiodl IS cempressiPbck neasurement is
representative of a nmedia content presentation exhibiting macrobl ocking and
t he audi o conpressi on neasurenent is representative of AC3 conpression. 13.

A nethod as defined in claim1l1l wherein deciding whether the sel ected one
of 13. A method as defined in claim 11 wherein deciding whether the selected one of

the plurality of media content sources is the at least one of the live digital television
broadcast, the time-shifted digital television presentation or the DVD presentation comprises
deciding that the selected one of the plurality of media content sources is at least one of the
live digital television broadcast or the time-shifted digital television if the first information
comprises the macroblock measurement and the second information comprises the audio
compression measurement, wherein the macroblock measurement is representative of a
media content presentation exhibiting substantially no macroblocking and the audio

compression measurement is representative of AC3 compression.

14. A method as defined in claim 13 wherein deciding that the selected one of the
plurality of media content sources is the at least one of the live digital television broadcast or
the time-shifted digital television is based on detecting a timeshift associated with the

monitored media content
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the plurality of nedia content sources is the at |east one of the live
digital television broadcast, the tinme-shifted digital television

pr esent atworro@vo2bdse DVD presentati on conpri ses deci di ngPChatS2a05@2864 ect ed
one of the plurality of nedia content sources is at |east one of the live
digital television broadcast or the tinme-shifted digital television if the
first information conprises the nacrobl ock neasurenent and the second

i nformation conprises the audi o conpressi on neasurenent, wherein the
macr obl ock neasurenent is representatjve of a.nedia t esentation
exhi bi ting s&%stah@FﬂWﬂﬁsﬂﬂﬁﬁﬁE¥ ﬂpgiﬁWﬁaxﬁﬁ@nPﬁ%pgﬁi?%%5%%%$£ssion
measurenent is representative of AC3 conpression. 14. A nethod as defined
in cl ai infognagion ped the sendinfRymefieht the sel ected one of the plurality of
medi a content sources is the at |east one of the live digital television
broadcast or the time-shifted digital television is based on detecting a
ti meshift associated with the nonitored nedia ContggtéS.ﬁ? neigfgmas
defined in cllai m A reihadredefinsdyin ¢laimh i WhereipPRPoiaRe R B ISPt Gnat i on
and the second information. 16. A nethod as defjned in claim/15 wherein
priori t ithé segorchiefoimatism comprisesprocessingies HrHianOERIR anth g serenf SHOTEHRT i ses
processing the first information and the second information in a

pr edet erifapeddetermiaed ordédt. A met hod as defined in claim215 wherein
prioritizing the first informati on and the second information conprises
assigning a first weight to the first informati on and a second weight to
the second information. 18. A nethod as defined in claim 1 wherein at |east
one of the video s gembdd ardefiea inchim 1§ whesin reioriianpbe dsstidformtipn gl (o the
informati on presenting device. 19. A nmethod as defined in claim1 further
conpri sifgsecond information comprises assigning a first weight to the first information and a

second weight to the second information.

18. A method as defined in claim 1 wherein at least one of the video signal or the

audio signal corresponds to an input to the information presenting device.

19. A method as defined in claim 1 further comprising:
determining third information based on a remote control signal; and

evaluating the first information, the second information and the third information to:
identify the selected one of the plurality of media content sources; and

identify the monitored media content.

20. A method as defined in claim 1 further comprising determining whether the

selected one of the plurality of media content sources is in at least one special operating

mode.
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determning third informati on based on a renote control signal; and
evaluating the first information, the second information and the third

i nf or mat iwo 2b@v020sbent i fy the sel ected one of the plural ipCy/ustoosmeesiac cont ent
sources; and identify the nonitored nedia content. 20. A nethod as defined
inclaiml further conprising determ ning whether the selected one of the
plurality of nedia content sources is in at |east one special operating
node.2 1. A nethod as defined in claim20 wherein the at | east one speci al
operating no conpri.ses_ p nt i xRl bi ki audi o nute
state, pr esecr%? i ng@mﬁg(r’l%asd{eg%eda@ C ﬂ@?ﬁ’&@?ﬁ&%ﬁ%ﬁ%@% %%atéb%%ga@ gaging in a
trick node

22. A multi-engine neter.to.nonitar di,a ¢ i ded by a
sel ect ecfn%q‘?ecownﬁesﬁrﬁf’rg}rﬁgta&a&? gy hPlinea ﬁtau§8ﬁl}nl}(%:eesét§?’3?&%@e}%ea%%\6i on by an
i nformatj.on presenting device, the multi-engine nmeter conprising: at |east
one audi Spé??g?’ﬁ\éblf“&g?)g%’é%%te Eﬂ}gﬁglg%}’f‘pﬁﬁélgkgigg?espondi ng to the nonitored
nmedi a content; at | east one video engine to process video sanples
corresponding to the nonitored nmedia content; at |east one netadata engine
to process at_|east one of the audiq sanpl es or the video sa% | es;. and a
deci si on pr 0@@ssor® MBltiRpgng geter foIneion fedi couRtPLvidFdhY 2SHge g‘{)orfeé’afst one
audi o engi ne, the at | east one video engihe and the at | east.  one t adat a
engi ne, % BJurairfinagiaaeatentsrwieesiar pRweniHoR Ryxaninfprmetionpresentipgenice. 8 ent
sources and identify the nonitored nedia content.

multi-engine meter comprising:

at least one audio engine to process audio samples corresponding to the monitored
media content;

at least one video engine to process video samples corresponding to the monitored
media content;

at least one metadata engine to process at least one of the audio samples or the video
samples; and

a decision processor to evaluate information generated by the at least one audio
engine, the at least one video engine and the at least one metadata engine, to identify the
selected one of the plurality of media content sources and identify the monitored media

content.

23. A multi-engine meter as defined in claim 22 wherein the plurality of media

content sources comprises at least one analog media content source and at least one digital

media content source.
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23. Amulti-engine neter as defined in claim?22 wherein the plurality of
medi a content sources conprises at | east one anal og nedia content source
and at | emeto@neosngi tal nedi a content source.24. A nmul PCTAISQI052818E €r as
defined in claim?22 wherein the at | east one audi o engi ne conpri ses at

| east one of an audi o code detector, an audi o signature processor, a vol une
and nute detector, a conpression detector, a jingle detector or a spectral
shape processor. 25 A multi-engine neter as defined in claim22 wherein

the at | east g0 en ine co etector, a
bl urriness d@%ect %eg%}g e@ﬁ%sfﬁggne%%a ﬁ 5%@1?1 érglrlrlgﬁ%lgtlee@agﬁon%)éﬁ%gnacr obl ock
detector or a tepp tle mat c Uﬁiz egulttl i ne SSO(%Iefl ned in
claim an%H%F%?WSFSrPé St e g fm?) 10°GpdF ey @}1 e &6 ?Prg‘ée | east one of
an AMOL processor, cl osed capt.i on rocess tel et rocessor 27.
A mul ti -VeHgead H‘E‘f‘f‘e‘?ete%"rc?e‘fqn% Slio’f'l Aping Bue %%?cé?rﬁr?ﬁ%ecﬁéﬁ i°on processor
conprises: a netric sanpler to sanple the information generated by the at
| east orfE°qEE@F-0 engi ne, the at |east one video engine and the at |east one
nmet adata engine; and a netering engine netric evaluator to evaluate the
sanpled information to identify the selected one of the plurality of nedia
content sources and identify the nonitored nedia content.28. A nmulti-engine
neter as def Rhed Amdtighgingipeishesdsiiped inslapp 22 whesHyihe @trleqsgor&y}ﬁepgur ed to
poll the at |east one audio engine, the at |east one video engine and the
at | eastengine coraprisdnatdeasheyiores a gaxt éﬁrt@cm,rt eblpirives detesler pargeshange prd 29, A
mul ti-engine neter as defined in claim27 wherein the netering engi ne

blank frame detector, a macroblock detector or a template matcher.

26. A multi-engine meter as defined in claim 22 wherein the at least one metadata
engine comprises at least one of an AMOL processor, a closed caption processor or a teletext

processot.

27. A multi-engine meter as defined in claim 22 wherein the decision processor
comprises:

a metric sampler to sample the information generated by the at least one audio engine,
the at least one video engine and the at least one metadata engine; and

a metering engine metric evaluator to evaluate the sampled information to identify the
selected one of the plurality of media content sources and identify the monitored media

content.
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metric evaluator is configured to evaluate the sanpled information based on
a priority associated with the information. 30. A nulti-engine neter as
defi ned iwoch@/ow® wherein the priority i s based on at PCeas0osn28106
applying the information to a decision tree or assigning weights to the
information. 31. A nmulti-engine neter as defined in claim22 wherein the
deci sion processor is further configured to determ ne whether the sel ected
one of the plurality of media content sources is in a special operating
node. 32. An ticle of manufacture .stori hi ne readabl e jnsiructions
Fhecyanli-oHREE rREL G RO sty 27 Sel i bf PRAE FrpBh

whi ch, when o éter I'rs ormati on based
on a video_si gnal rr ndi ng,.t o nonj.tored, nedi.a content.provided by a
sel ect ecFOBﬁ@Hg&Oé’OBﬁl?ragfqgfc{fn‘af“%ﬂr%‘a?%’ec%‘ﬁf‘élﬁ?‘qt g%%?geé’sen\gg’? g @18 ar %? ion by an
i nformati on present.ing device, deternine second information based on an
audi o si%ﬂet%?ﬁﬁgb%%dﬁr‘ﬁ]ﬁtef‘amf"ﬂ@t?ﬂ?g% ‘E}eé?’[éed medi a content; identify the

sel ected one of the plurality of nedia content sources based on a first

classification decision resulting fromone of the first information and the
second information and a second classification decision resulting fromthe
other of the 2ir st MylfispEag M5k andeingdingkigfd Wheregt the MeHE 8909 dentify the
moni t ored nedi a content based on identification information associated with
at | eastmefpie exfluaterds sanfisyed foggyaluats the sampled informatign based 9m2a PURFIRY  tj ¢l e of
manuf acture as defined in claim 32 wherein the plurality of nedia content
sour ces assopmtédowith the inferawtiomne anal og medi a content source and at | east one

30. A multi-engine meter as defined in claim 29 wherein the priority is based on at
least one of applying the information to a decision tree or assigning weights to the

information.

31. A multi-engine meter as defined in claim 22 wherein the decision processor is
further configured to determine whether the selected one of the plurality of media content

sources is in a special operating mode.
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digital nedia content source. 34. An article of manufacture as defined in
claim 33 wherein the at | east one anal og nedia content source conprises at
| east onewof20@/d2036@6 anal og tel evi sion broadcast, a anal egTNGEoSNeHent at i on
or a VCR pl ayback.35. An article of manufacture as defined in claim 33
wherein the at | east one digital nedia content source conprises at |east
one of a live digital television broadcast, a tine-shifted digital

tel evision presentation, a DVD playback or a video gane presentation. 36.
An article of,,manyf act ur hed.in clai I: i

i nformation c%‘rrpr i%‘éjegncaetgflng%gﬁg%%ee&% nngéatCié@ g%g%roéétﬂ% a g?n%‘gftﬁ%%wehgﬁt ext, a
bl urriness e sur enent.,. a detected bl ank frane; a macrobl ock nmeasurenent or
a det ecteé(ac%%dﬁﬁzfué?%.ma%{m Rn article of manufacture as defined in claim 36
wherein the ddgt ect ed net ada{.a cog)ri se ast one. of

at. | A .. cl osed
caption dat a e Ssbpforgigtion bag 01%31“3?0[ TR DF Spr?&nﬁﬁé%ﬂ%“‘g@%g?i ned in
claim 32 wherein the seconqd i nformatj.on.conprises at | east one.of. a
det ect ed®oRirdt HOEISE‘B?Y aasegeé’ieg 8P%B‘foaaﬂ§’iahty§’|f Qﬁg‘tglf P@?I%§°V8753aﬂ%prﬁs§3§5?ne% nt, an
audi o conpressi on neasurenent, a jingle neasurenent or an audi o spectral
shape nedsHfosR#HN Presentingdeyifdi ¢l e of manufacture as defined in clai m 32
wherein at | east one of the video sjgnal qr the audio ijflg%a corresponds to

an input to tdsErmigeseornd mEmatiaskased erpnqudiosinaloragpoy B8 of nanufacture

as defined in claim32 wherein the machine readabl e instructions, when
execut edmonifpredipedizeanicatit he machine to: deternine third informtion based
on a renote control signal; and evaluating the first information, the
second i nf or ridentifinthe seleai¢seons of the plusslisy plampdincangent squeses pasgd ema fig| ect ed one

of the plurality of nedia content sources; and identify the nonitored nedia
cont ent . classification decision resulting from one of the first information and the second information

and a second classification decision resulting from the other of the first information and the

second information; and

identify the monitored media content based on identification information associated

with at least one of the video signal or the audio signal.

33.  An article of manufacture as defined in claim 32 wherein the plurality of
media content sources comprises at least one analog media content source and at least one

digital media content source.

34,  An article of manufacture as defined in claim 33 wherein the at least one
analog media content source comprises at least one of a live analog television broadcast, a

analog VOD presentation or a VCR playback.
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4 1. An article of manufacture as defined in claim32 further conprising
determ ni ng whet her the selected one of the plurality of nmedia content

sour ces iwWOiIn06aR03seast one speci al operating node. 42. ARCWaiSkh@d/oesioereasure
an audi o signal volune to determ ne a source of a nedia content
presentation, the nethod conprising: sanpling an audio signal to generate a
plurality of audio sanples; counting a nunber of zero crossings associ ated
with the plurality of audi o sanples; determ ning whether the nunber of zero

crossings exgeeds, elg REBISERIARH ot Bimhal dhima SR IBIIAg ofde audi 0

si gnal vol une bas on an energy associated with the plurality of audio

sanpl esldtglt&]gme 2 ?Illt %Icezcgﬁlﬁngersgﬁ?%s@gxfeal mq§7§@ ita CE6EEn bRRdREeset erm ned

t hresho I'ne erein the predetermn ned
threshol d i flr redeter (1&dgt E RQRIHos! NY

det er mi i %#ﬁg '%fﬁggmﬁﬁgﬁmgg unﬁigggég onct & ‘energy associated with the
plurality of audi o sanples if the nunber of zero crossings does not exceed
the first predeterm ned threshold and the energy exceeds a second

d d threshol d. 44. h def.
et ermning the o Ee%c%ﬁwu@s%&g RSl “%dv%%f%ﬁkf%n%ﬁttﬁf SRR fudi o

signal is muted if the nunber cr n eds the redeternlned
t hr esholcgmpyisss aplepst PR qef?cﬁgf"@?aﬂ?ztﬁéi%fﬁﬁtgg ﬁeé(k’ aﬁumﬁﬁeﬁf B ghal P| s conpressed
to determne a source of a nedia content pres 1gtllo t he net hod

conpr i sidstpeted hlapk frage; aTBaciRiecs rasagepert 8r8 EmB lurality of audio

sanpl es;

37. An article of manufacture as defined in claim 36 wherein the detected

metadata comprises at least one of AMOL data, closed caption data or teletext data.

38.  An article of manufacture as defined in claim 32 wherein the second
information comprises at least one of a detected audio code, a detected audio signature, a
volume measurement, an audio compression measurement, a jingle measurement or an audio

spectral shape measurement.

39, An article of manufacture as defined in claim 32 wherein at least one of the

video signal or the audio signal corresponds to an input to the information presenting device.
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generating a plurality of transformcoefficients associated with the
plurality of audio sanples; exam ning a subset of the plurality of

t ransf or mvoaeddiizeicent s corresponding to a frequency exceewiusgood/ 028106
predeterm ned threshold; and determ ning whether the audio signal is
conpressed based on a nunber of transformcoefficients substantially equal
to zero in the subset of the plurality of transformcoefficients.46. A
nmet hod as defined in claima45 wherein the predetermned threshold is a

first predet@pm ngad atdMieshplirRRck Abidiinthatn Mehlieh thd@adudireadsblgnal is
conpressed conprises determning that the audio signal is conpressed if the

nunmber qg%%ugmf@ﬁm&gﬁﬂd’ @drﬁlgg&uge&ﬁ@ﬁg@ﬁ& tsecond predeterm ned threshol d.

47. A net as defin In claim46 wherein determ ning whet her the audio

si gnal i's cOlASREHGIMRLLAR Sk Sh KOl ASe ! sikhe Audi o si gnal i s

conpressed according to a rirst conpression format it the nunber of

tr ansf or m cogl . 6 Se S REHR G SECANARRSASH SUTIHa hitbashol 8, and that

t he audi o signa conpressed atcording to a second conpression format if

the number of transfo egl %?fc{ehéglgpft?e ﬁ?ﬁ?&&?h}e‘rﬂgﬁ%ﬁgﬁsj&ﬁmﬁggﬁ.d

. [
predeterm ned thr &sho ura ormcoefticients

substantially matc reference frequency characteristic. 48. A nethod as
defined in claim lfgnaﬁéﬁee’inﬂmpqr’i%dlfl? 1%?°nge(r)1??pressi on format corresponds to AC3

audi o conpression and the second conpression format corresponds to MPEG
audi o conpression. 49. A nethod to neasure a spectral shape of an audio

signal to determne a.source qf a rredrcé'a cont en resent ati on, the method
conprising: dk ter%“rﬁ“]‘fge %{IP? BYR3 ﬁgegdﬂgéngggﬁm%g{@mﬂsm the audio
signal; and . . .

J determining whether the selected one of the plurality of media content sources is in at least

one special operating mode.

42. A method to measure an audio signal volume to determine a source of a media
content presentation, the method comprising:

sampling an audio signal to generate a plurality of audio samples;

counting a number of zero crossings associated with the plurality of audio samples;

determining whether the number of zero crossings exceeds a predetermined threshold;
and

determining the audio signal volume based on an energy associated with the plurality
of audio samples if the number of zero crossings does not exceed the predetermined

threshold.
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deciding that the source is an anal og cable tel evision broadcast if the
frequency response exhibits a |ocal peak at a predeterm ned frequency.50. A
met hod aswodebeamedsédn cl ai m 49 wherei n the predet er m ned PCrasa@Ioys8106
substantially equal to 15.75 kHz. 51. A method to process video franes to
determ ne a source of a nedia content presentation, the method conprising:
sanpling a video signal to generate a first plurality of video sanples
corresponding to a first video frane and a second plurality of video
sanpl es correspongdi ng t,0 V] . ; ' by i stogram
2 . E 8‘%3%}0% &s ?ef?n%?%gﬁaﬁﬂ tyefr%ﬁméi’p(rj%@@ﬁﬁﬁg ﬁllgesﬁolfi i oSffrsth

based on a subset iTs urall 0 sanples corresponding to

a plurality, of. regions.in first .vi . : i ond
hi st ogr de%tﬁgglaecgﬂmﬁ 03‘&6%%@19‘5? ¢ Wgnss“é%%eg%n%l%? F‘%{;g%@%:" eglgé3 3%% es
correspondi ng to the sane, pl uralij.ty_.of.reqgi in_th 0deo framne;
and deci%git flff‘B?latteﬁ&' 1 %{ur@iétpftoéﬁ‘fdl%sraeé)geﬁﬁ 4 ?3‘%“1?%%?%&@%8%%%2 state, a
bl ank frame state or _.a scene ch e st at ased on a.dist e between the
first hidSesopt seme;%'g*e ﬁﬁép@gﬂmnﬁq&ewﬁ%ﬂ% t@"szne%yﬁé%eﬁ%%a AS defined in claim
51 wherein decj ding W@gther the nedia content presentation is in a pause
state, &rseigrringd Wirshdddate or a scene change state conprises deciding that
the nmedia content presentation is in one of the pause state or the bl ank
frame state if the distance between the first histogramand the second
hi st ogr am does not exceed a_predeterm ned thresho]l d.53. A method as defined
in claimb5 14herAimethpdas defigdimelamet2 Vhgerdgrnupys thepudiosignalolms, s in
a pause state, a blank frame state or a scene change state, conprises
deci di ngomsisesidpternpiniag that theteadie signademiigd ifdhe punbenof e desHes g’%ﬁﬁ%e state
if the distance

the predetermined threshold.

45. A method to determine whether an audio signal is compressed to determine a
source of a media content presentation, the method comprising:

sampling the audio signal to generate a plurality of audio samples;

generating a plurality of transform coefficients associated with the plurality of audio
samples;

examining a subset of the plurality of transform coefficients corresponding to a

frequency exceeding a predetermined threshold; and
determining whether the audio signal is compressed based on a number of transform

coefficients substantially equal to zero in the subset of the plurality of transform coefficients.
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between the first histogramand the second hi stogram exceeds a
predeterm ned threshold. 54. A nethod to determ ne whether a video signal

i s conpr eseadodmosbet er m ne a source of a nedia content preaspdaesang t he
met hod conprising: sanpling a video signal to generate a plurality of video
sanpl es corresponding to a video frane; generating a plurality of

i nterpixel differences associated with the plurality of video sanples;
determining a first power spectral density associated with the plurality of

| nterpixel didf ereRCRSs (RIRETIIUAN 43 ARRANH: PRIGEmARRNbShoIdEATINY based
g thefirs

on filterin power spectral density; and decidi ng whether the

vi deo si gg%!ﬁ%rlﬁ%/dc tgrrr{a%{o? gn%%e@ﬁﬁ@&g%eﬁlegﬁlg Ledie Fi‘éﬁal %\P@%séd%mfpﬁéeﬁt power

spectraP € secon ower spectral "density. 55. A nmethod as

defined,i.n clai wher ei n.deci di ¥ Lgaghisi S conpressed
based oﬂetSWP?gﬁagﬁssuﬁ%ﬁl aéﬂs (%)h]g)lr%g?erd S %gﬁeﬁ?érggeclés?%ﬁ%ensi ty and the
second gome spect.ral dens%%gm%ﬁﬁgrises deciding that the video signal is
conpr esEXRgeqdsa Pndimredgiorqig Spectral density is substantially different

fromthe second power spectral density.56. A nmethod as defined in claimb54
further conprising deciding that the source is a video gane presentation if

the first power spectral Sty .i.s stantial l.y. e t second power
spect ral dené?ty:gg?ﬂm aﬁ&%ﬁﬁénggm ‘%# H”?hm%P%%%%gﬁa%ﬂg@%%ﬂﬁﬁeterninPng

t he second power spectral, density,. based on filter.ing the first. r

spect r aﬁl%@ﬁ%ﬂ@%@&%@é@“&%@%‘mﬁgﬂtgﬁé“ﬂ"r%gi’a o) Prgsﬁ%‘i:%cf%‘id“‘gg%\,gi ty with

a nedian filter. . .
a first compression format if the number of transform coefficients exceeds the second

predetermined threshold and that the audio signal is compressed according to a second
compression format if the number of transform coefficients does not exceed the second

predetermined threshold and the plurality of transform coefficients substantially match a

reference frequency characteristic.

48. A method as defined in claim 47 wherein the first compression format
corresponds to AC3 audio compression and the second compression format corresponds to

MPEG audio compression.

49. A method to measure a spectral shape of an audio signal to determine a source

of a media content presentation, the method comprising:
determining a frequency response associated with the audio signal; and

deciding that the source is an analog cable television broadcast if the frequency

response exhibits a local peak at a predetermined frequency.
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50. A method as defined in claim 49 wherein the predetermined frequency is
substantially equal to 15.75 kHz.
51. A method to process video frames to determine a source of a media content

presentation, the method comprising:

sampling a video signal to generate a first plurality of video samples corresponding to
a first video frame and a second plurality of video samples corresponding to a second video
frame;

generating a first histogram based on a subset of the first plurality of video samples
corresponding to a plurality of regions in the first video frame;

generating a second histogram based on a subset of the second plurality of video
samples corresponding to the same plurality of regions in the second video frame; and

deciding whether the media content presentation is in a pause state, a blank frame
state or a scene change state based on a distance between the first histogram and the second

histogram.

52, A method as defined in claim 51 wherein deciding whether the media content
presentation is in a pause state, a blank frame state or a scene change state comprises
deciding that the media content presentation is in one of the pause state or the blank frame
state if the distance between the first histogram and the second histogram does not exceed a

predetermined threshold.
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53, A method as defined in claim 51 wherein deciding whether the media content
presentation is in a pause state, a blank frame state or a scene change state comprises
deciding that the media content presentation is in the scene change state if the distance

between the first histogram and the second histogram exceeds a predetermined threshold.

54 A method to determine whether a video signal is compressed to determine a
source of a media content presentation, the method comprising:

sampling a video signal to generate a plurality of video samples corresponding to a
video ﬁamé;

generating a plurality of interpixel differences associated with the plurality of video
samples;

determining a first power spectral density associated with the plurality of interpixel
differences;

determining a second power spectral density based on filtering the first power spectral
density; and

deciding whether the video signal is compressed based on a difference between the

first power spectral density and the second power spectral density.

55 A method as defined in claim 54 wherein deciding whether the video signal is
compressed based on a difference between the first power spectral density and the second
power spectral density comprises deciding that the video signal is compressed if the first

power spectral density is substantially different from the second power spectral density.
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56. A method as defined in claim 54 further comprising deciding that the source is
a video game presentation if the first power spectral density is substantially equal to the

second power spectral density.

57. A method as defined in claim 54 wherein determining the second power

speciral density based on filtering the first power spectral density comprises processing the

first power spectral density with a median filter.
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