8" - JAN 20[ 7 APPARATUS AND METHOD FOR DETECTI NG AND CORRECTI NG A CORRUPTED
BROADCAST TIME CODE FIELD OF THE | NVENTI ON [0001] This application clains
priority to US Application 10/047,734 filed on Novenber 9, g%OQJJéh zl'rh;e
invention relates.generally to audl ence nmeasurenent systenms, = and
specifically, to an audi ence neasurenent apparatus that extracts t| rre codes
from a broadcast S|WEM§H@&F§JP@&HTEGTM&W he tine codes that

-are corrupted or GR AD-BAFSTl HhEN [0002] Ancillary
={s and tel evision

identification cogesse F

prograns for the pur pose of enabling audi ence neasurenent. The ancillary
identification codes, which_are add ﬁ\’ﬁ@f i me of program broadcast or
creation, are subsequent |y FHdL8E ey %Eﬁ reception site to identify
a pr Ogra r t $ QﬁﬁicaﬂidﬁcQO@l 4sifiled amd for

i denti fy| m%’% ?Pgﬁ%%ﬁ\ﬁm%m%@ e&%rc}gregm i's being wg/\%ed/ heard. Systens
for encoletgrembdé)g)ztﬂngﬂ%hhsnwmdn rglaish etoarally fo@Rioned BESTERELESIE: have been
in w despre d use f. ades.,. For UG K rto US.
Pat ent %n@gs@@gc@g %h%dl% © m%&%ﬁ%o or at e% %%gaesf}ﬁ%eb;@%egf er ence.
Many of tf{c&n ¥ibeRecagnpadi Mg tsysleans At exdesigred: todet bikeraevantage of the
rigid, periodic timng that is characteristic of video signals by adding
the anci | laeyoe@de at periodic intervals in one of the Iines of the
vertical blanking interval of a television signal. In contrast, audio

encodi ng systens have becone feasible nore recently because of the greater
difficulty in hiding a GoqEGROENDAUUIEF BY\gral! Qhat Iacks the rigid,

peri odic td g@ #Iﬂﬁﬁ?‘( dge %.%9&1:1% A0 Rs e E% c{eBQG?‘Ib}o)idca%QQ(h@gu@ﬁIWEionbe masked

during per gram si Fence suc at the code cannot be inserted at
regul ar i nlsregru@l; Sfov\/rmen Iﬂm@s@rofm@mﬁ mlﬂnenqenﬂeﬁwﬂﬁﬂi:m heg decllgit h peri ods

of silence. a.res udi o S I do.,ngt add
identifi caltdF‘%ﬂfmé‘%?&ég etg }?ﬁb é’}dg%ncag g&rl%\?’ ? ewog %Ollrﬁrteer\?al s. [0003] To
enabl e aUdéu%Elﬁ%exﬁﬂE%@dégs@ﬁfﬁm sigl0 Aseptionaiato 1b¢nmé3deasigraudm fipwatdron codes

e o | et Y i 20 5B a3 B LRl AE 8R30S, 1) th MO bRl Love 2

being viewed/heard. Systems for encoding video signals with ancillary identification

codes have been in widespread use for decades. For examples of such systems refer to
U.S. Patent No. 5,425,100 to Thomas et al., incorporated herein by reference. Many of
the video encoding systems are desigucd to take advantage of the rigid, periodic timing
that is characteristic of video signals by adding the ancillary code at periodic intervals in
one of the lines of the vertical blanking interval of a television signal. In contrast, audio
encoding systems have become feasible more recently because of the greater difficulty
in hiding a code in an audio signal that lacks the rigid, periodic timing of a video signal.
Specifically, coding cannot be masked during periods of program sﬂenee such that the
code cannot be inserted at regular intervals when one or more of the intervals coincide
with periods of silence. As a result, audio encoding systems typically do not add

;dentification codes to a program at strictly periodic intervals.

[0003] To enable audience measurement, conventional broadeast identification cedes
begin with a synchronization or start-of-message field which allows a decoder to detect
and lock onto the code, followed by a source identification (SID) field that identifies the

source of the broadcast program. A time code fieid containing a characteristic time,



and | ock onto the code, followed by a source identification (SID) field
that identifies the source of the broadcast program A ti mﬂ;ﬁg% pElzd
containing a characteristic tine, '18 JAN 2007 such as a ti initial

di ssem nation of the broadcast froma network feed site to affiliated | ocal
stations, follows the SID field. Qher fields may contain additional data.

[ 0004] A househol d site selected for audi ence neasurenent may decode a

br oadcagt.., pr oGLAM: 3i:n ik AmBREA NS BRalbkiTeoa0des-RAU LS BE: enbedded

t herei n. QPh me Co are stored at the hguseh Id site and
subsequefitiiaedtiscansaivts, &dloweths SEe fieldaDther Fedsmapyportan 2AEEFRETAE at i on with an
activity log that identifies the broadcast activity of a set of identified
sources relative to a set of tinme codes. Thus, the tinme codes and SIDS
recei vedofospm RyubduEediel selesed ﬁarameemnmmmlnmbm}wdemﬂ |a\ifrr@%ﬁ045bg to identify

the prograns that have been vi ard, a e hou e. [0005]
However pProgsen sighel te gbfal B ipace fi{g Steﬁlge‘{qe%rgl E%e%ﬁ %gédﬁ%y be

i nsuffi %E@@ID f’c@@h@tﬂe%ﬁ%&x&lﬂ%@e& i s@feqh&tElytthaiembatkd \tohacdantal progr am was
vi ewed. Speci fi'ca delay may occur between a tine that_a programis

encoded fasiltysfot ienencilibiém vitears aatieity et atentifies herbaopdoagh aETtY ebt1y, a network

may encode amw t S| R Upka ds @[adgn%t hatinme
code equ4l Oﬁggﬂﬁ‘%g{ ANdar ¢ E]a(tzll%(}%: A% I ne a(!fjgo sl wﬁ%éi%&l%(g amis initially

di stri bubgghdigroaf sfhduis@bmdmé m&bmparahmmwsf lbgﬂoadw%eﬂht Pro&agE st ri but i on
system The | ocal adcas%}g ngoxi e%gt her transmt the programinmedi ately
or storéh%tﬁévepli‘%?”é?ﬁ PEUEPOILYEn days before airing the program As
a result, the tine code enbedded into the broadcast si gnal may have no

relation to the actual local tine _at which t ag% Qadcast to
vi ewer s/ 0P8t &hmreser, B hiteapdoy GW@@@HR%W%SP E)QF %?Y Eﬁéﬁiﬁ? “T'o record
br cadoask BLANTAMRALAN, bEhEm NG ebrkhn pecacded pragram, of f-al

t her eb causi ng a shift between the tinme code e edded in the signal
and the atiyuahy baoabetedenckime fhaea progwahiie tncpdrd apd adimemyvhed Hs ¥REd. [ 0006] To

conpensat e for. %)166% O%C%g %%as%eﬁn%%%ﬁ%&%ﬁ%‘ﬁ CHrsTRehiReR program:

encodi ngP8FF Y ouseh te is additionally
conf i gur gd nbvoriea@reh atinsabdoéquabad standrebcledvaimerag phisbdhrpregian &ct ual , | ocal

(e 2Ll 2 SocRel, Mot am s ReL A deRBA Lok 11 1 ¢ eni no.

local broadcasters may either transmit the program immediately or store the program for

hours or even days before airing the program. As ayesult, the time code embedded into
the broadcast signal may have no relation to the actual local time at which the program
is broadcast to viewers/listeners. Similarly, VCR technology permits viewers to record
broadcast programs for later viewing of the recorded program off-air thereby also
cansing a shift between the time code embedded in the signal and the actual local clock

fime at which the program is viewed.

[0006] To compensate for the potential time delay that may occur between program
encoding and program broadcast, the household site is additionally configured to record
a set of read times that represent the acmal, local times at which a broadcast program is
being decoded for viewing/listening. More specifically, a read time is obtained from a
Jocal clock for each instance that a time code is detected/decoded in the programming

signal being viewed/heard.

(0007} Unfortunately though, the data collection periotmed by an andience

measurement system such as the household site described above is not error free.

A



“there is

| ocal clock for each instance that a tinme code is detected/ decoded in the
programm ng signal being viewed/ heard. [0007] Unfortunately though, the
data collection performed by an audi ence mneasurenent syst%é é@ﬁﬁ%ﬁé t he
househol d site descri bed above is not error free. 2 JAN 2001

Specifically, decoder error may occasionally cause one or nore of the
extracted identification code bits to be erroneously decoded. Generally,

the probghiclfichlyy,tdabded ebbBray Cdeidakily \ainlst dme dr nea@e rof ch wxdmt@ﬁed i ncreases

nonotonically with the tenporal CI n he, co om t he
synchron}d‘f%ﬁﬁi3 QWOQFH“ST%\EG%HQH%%& ga@ aijf/’é]f‘ I&@B’g e t§ ® does not
guar ant eg,q{cRatyifing :&%%9&1&%&%& inBRa OBt S avE thaanpaiacpses; error free.
In addition to decoder érrors, the audience neasurenent system may

encount epf the n@de ihfremn el synchmmizagonaitid h An e TessHenasmraiay feated S1kj t her
because goene JSasadded, Lo &so%ate& 'ttglgaclodé Bistiladd bkn 95 9&%@%&? &eOf gf' gnal
o %c?mdl ade e

transm s St butTon that deg accidentally erase

“the codeaddior tesiignadr ¢reee plbd @uaimmg/ rhaagitrdveamt exmembat®BMtea tirgol | ecti on
errors. [0008] In additi on?% 276 decode rrors di scusaﬁeg t{g audi ence
measur endRVals ferh¥ige ap § i “éc?f BUREORPEE VP BTHCAURI" si gnal s are

al so proeﬁg,nat]%ﬁ%ﬁor &%&@&M@d @in%ﬁfs&oﬁ%ﬁp&btﬁbﬁﬁnw&ts@itmgg@déﬂ crophone to
receive the signal to be decoded. Specifically, despite dramtic

advancemenessidentalliieerase tthet brsle. hRope segmableattioh andy fader BrecBigrdathg of a time
code thhlﬂ;e an %Jadéo signal and that have further enabled the retrieval of
the sanme‘t G R a reception site, a tinme code cannot be reliably extracted
froman inevitably degraded signal picked up with a m crophone. [0009]

Unf ortun pri.or art s ns_designed .t over one such d col | ection
errors a @)%Bfkeﬁé{%‘??p&g{ ‘?‘?8 FyE%D §?S§%l ©r &t (r:eer%e%sr?Ipmex?pr ocessi ng
equi pmn%ﬁtéﬂﬁaaesﬁgﬁﬁdl?@o&%‘é{ tidhe aadesdfrbhi Gbiot sif@lsnae mlsalpaar&nxd depai r. For
exanpl e S. Patent No 5,481,294 to Thonas et al. cl oses. a

P BEIFRdELr ¢

meas ur emeplecEYSYER R dsad AN 8 ORI PR RAFF e @ﬁﬁ@d&? 2dgeg
recogni tiggnAYAL eIl PAGk U RGARE fhaRdkEaEYSt ebich LBl a result,

he art for an audrence neasurenent systemt hat
burying of a time code within an audio signal and that have further enabled the retrieval
of the same code at a reception site, a time code cannot be reliably extracted from an

inevitably degraded signal picked up with a microphone.

[0009] Unfortunately, prior art systems designed to overcome such data collection
errors are often compuiationally expensive and require complex processing squipment
that can be costly and difficult to maintain and repair. For example, U.S. Patent No.
5,481,294 to Thomas et al. discloses a measurement system that uses a computationally

expensive feature recognition system to back-up a code reading system.

[0010] As a result, there is a need in the art for an audience measurement systern that

overcomes one or more of the foregoing data collection erross.

SUMMARY OF THE INVENTION
[0011] In accordance with one aspect of the invention, an apparatus for processing
audience measurement data inclﬁc‘_ies a data input port for receiving a plurality of data
records and a processor that is coupled to the data iﬁput port. The data records each
contain a time code retrieved from a broadcast signal and a read time that comesponds to

the time code. The read times correspond to the time codes such that a set of first



overcones one or nore of the foregoing data collection errors. SUMVARY OF
THE | NVENTI ON [0011] In accordance with one aspect of the ingeptit @837 an
apparatus for processing audience neasurenent data includes a data input
port for receiving a plurality of data records and a processor that is
coupled to the data input-port. The data records each contain-a tine code

retrieved froma broadcast signal and a read tine that corresponds to the
ti me code,

The read tinmes corres i Shehet hat a set of
first Bmier‘éa?SJW%%é‘e St tt]é%e\sléifes}gﬁg%nm%ﬁg%ﬁ){]ﬁ%ﬁlea&fi qua%%?%é% are nat hematical |y
rel ated Qo GLSPINnNEE 88t cafes sdeond tinnt exdwadrs ndjebwemssi-t Bee ti me codes

when the tine codes are not corrupted, The r oc.essor rmnes the
magni t udwcﬁfOItW@W%ﬁh&a}Hﬂ@%‘%ﬁﬁ thenfist g §£°@dﬂ%ﬁ’%§39®t%#§egnﬁﬂa%ni t udes of
the 11 1St B0dasecand sber Bl ihenhBentdhityne Ohn 0l Gedfind hled | e codes
that are corrupted and one or nore of the tinme codes that, are not

cor r upt ethat anctotmpted aht ghatematecdribedme dodisnba ggerter Rk A i%e code t hat
is corrupted. [0012] .In a d ' thgri@spect of the invention, a
net hod f ?’lcq%%%f"?ﬁ/clle ﬁe§n%%%%%§%%%%%% or ‘more of a plurality of time
codes extracted froma broadcast signal includes the step of recording a
set of read tines, each_of ich correi‘gonds to je codes, and

) f t]
each of wWiighiniasapdaices F ARCEST FESPEREThE T Qr‘gfogti)d Ié&fgg%ﬂhext ract ed

from t he hroadeast shenalt.a iy dit tiRrodtharamidiosh ansldicessiphe steps of
determning a Set of first intervals between _the read tinmes, determning a
set of séshnds thersteprof atcerdbatamserl EHbimesneack §f #&Ch SXERPBES PHEC O cond

interval s_correspandi dickdeuidd 8L cb ¥iah $imeCOAPaFkng each of
the fi I‘St%hal %Peerc\c}affssal%ff(;gdééagﬁg@%ﬁ{elsf%ongvng secon N n%er val to determ ne
whet her egehtdli froh thabemdakt andl. cdr rédipondhngetied msthdpnthersiear oAr e

approxi mat el y equal ., The .nmet furt%gr i d L deatifying.aqsubset of
t he secont rav’“%ﬂgfé}ﬁtd{ﬂe’a%g%ﬁ 1 Brr%agi%?r%g’e%% equﬁlta St];todfa cor r espondi ng
subset OfiytR8s hifabn iHRtBVRES, cdb o€ heaacdnhénteresubdregndioniparnery, wher ei n

each of the subset of second intervals.is .assocjated w.th l,east one
cor r upt edbe fiFfeinéeHas. camgarEg) eth @ﬁ%‘%%‘?’?‘éi?%ﬂa EPiErEsHe SQ#O(IJIP t he

cor r upt edp .8, CRmine whether each first interval and corresponding second interval are
approximately equal. The method further includes identifying a subset of the second
intervals that are not approximately equal to a corresponding subéet of the first intervals
based on the tesult of comparing, wherein each of the subset of second intervals is
associated with at least one corrupted time code, and calculating a corrected time code

for the corrupted time code.

[0013] In accordance with yet another aspect of the present invention, a storage medium
stores software that detects and corrects one or more of a phirality of time codes
exiracted from a broadcast signal. The software is computer readable and includes
mstructions for causing a computer 1o Teceive a set of time codes and receive a set of
read times that each correspond to one of the time codes, and that indicate when the
corresponding time code was extracted from a broadeast signal. The software further
includes instructions for causing a computer to calculate a set of first intervals between
the read tﬁnes, calculate a set of second intervals between the time codes, wherein each
of the second intervals corresponds to one of said first intervals, compare cach of the
" first intervals to each comesponding second interval to determine whether the first
intervals are approximately equal to the comresponding second intervals. The software

instractions further cause the computer to identify a subset of the second intervals that



[0013] In accordance with yet another aspect of the present invention, a
storage nedium stores software that detects and correct s+ @ngjga@irZWre of a
plurality of tine codes extracted froma broadcast signaf " The software is
conput er readable and includes instructions for causing a conputer to
receive a set of tine codes and receive a set of read tines that™ each
correspond to one of the tine codes, and that indicate when the

cor r espondf ngt tipmxirdee eqvab toex taatoading sonetad thedasionistvals begsdlon aThe sof t war e
further | instructions for-: Iy N ut.er calculate a set of
first i ntl]eegrhggpgﬂ%ecto\?%e ﬁsldg’t %I%Iéa 1tdlglr?ﬁg[%d Sg}éﬁ%tcgf%t Oendamts?%tglso © %%%1 ond

i nt er val sashefassewiti hidedst ore conaas] imberde] mdeash theabmiptier 18 eclondteiant er val s
corresponds to.ane 8{{6rfsa'd firsEl .intervals, conpare each of the first

i nt erval sCOFSC%ggﬂm& B FONGRGE SBEGME i nterval to deternine whether the
first intervals are approximtely equal to the correspondi ng second
intervals. The software instructions further cause the -conputer to

i denti fy ROstiHgagcogtanechutsdid snathpriseecy e the prawat invprliere ahapampBioxi nat el y
equal to : i I i.nter: on a result
of the COﬁgé@%%xé%%@?é\%ﬁ%@%m%%ﬁg%ﬁ%%ﬁwﬁ %%g%ggé&cgg%géégggy&n ervals are
each assadeatadchcind thmad brbelast spnd, cant fiptredrdibdgneplenls,of and toagse t he
conmputer to calculate a corrected time code for the .corrupted time code.
[0014) 1 8k COT G Bt QK PFT ot B e (TGP R SSGH iFvent | on. ~an

appar at Usinfe@fals MtOL&BSR REd BMed BNEGaIRASHE efRAhcdRdRech A& BE@S Bagmeans for
receiving a plurality of tinme codes extracted froma broadcast signal,

means f or ipesciddi ema il celedringa wf of serndiiptepals betwaebe Bine 6efs6ritli ng to one
of said tj 1 2 difftr Jeﬂrtwg %% &gltﬁie:j({bg?sa el giﬂt%e Eéc{nﬁi intel-JHisST val s

between the read”tines by determning a erenc etween two of the read
ti mes andcoarenmeds tof aue @dhabifshintarepla Elet appfiratie Cotie: innidas\eahsanbddween t he

ti me codes, by. deter.n nkng. difference, bet ween.two of ,the ti codes.
Enoh of - CRERte Rt AT il b e s EoTanadnE St o orvars.
The appar dtatmideirticlter odene ioghas fige Hifean8esl2ed conapdpar i ng each of the first

intervals to each of the corresponding second intervals to deternine
whet her one or nore of the time codes are. corrupted. [0015] According to a

farther agpesita@brdidietons esdat a.s{p@d{%@_ttﬁé)ﬁnes&bﬁw%ﬁﬁﬁf Ak Uspdratid Bgther 1 Ncl udes a
means for calcul ati ng}l a corrected tine code for at |east one of the two
or calculating a comected time code for at [east one of the two time .

tinme includes a means
codes used to calculate each of the subset of second imtervals. The means for
calenlating a comrected time code may include a means for adding one of the first
mtervals to one of the time codes, wherein the first interval to be added to one of the
time codes corresponds to one of the second intervals included in the subset of second

infervals.

[0016] According to a still further aspect of the present invention, an apparatus for
processing audience measurement data, such as a plurality of time codes and a plurality
of read times that correspond to the time codes, includes an input port for receiving a
plurality of data records and a processor. Each data record mcludes one of the time
codes and the corresponding read time, and the processor determines when the time
codes and the corresponding read times are time locked such that a first time code and a
first read time included in a first data record have increased by an approximately equal
amount relative to a second read time and a second time cdde included 1n a second data
record, wherein the first data record is received at the input port later than the second

“data record. The processor also determines when the fime codes and the comresponding



codes used to cal cul ate each of the subset of second integwah§ﬂ!%sg nmeans
for <calculating a corrected tinme code may include a means f or'a i'ng one
of the first intervals to one of the tinme codes, wherein the first
interval to be added to one of the tine codes corresponds to one of the
second intervals included in the subset of second intervals,” [0016]
According to a still further aspect of the present invention, an apparatus
for  procassifg AUfl GRE & ABASM BBk Ckahasods e (BSd Raphi Blityd of time
codes and a plurality of read tines that correspond to the tine codes,

i ncl udes iremthidpslata rprord heve potieaspsd g arrrprimeiglvicayal apoghieve &t ds and a
processot. Ea dat a .re 1 Ehhﬁ t.i t he
correspoﬁ)lﬁﬁggga e%ﬁéﬁgggﬂ%é{ﬁggggg§§£§6? eteFﬁ$ﬁ§%r§ﬁg%§%%§ptine codes
and the e@briespentiedgt teadmtt ipoeslaar tat itrefolntc bddresodh Tagrocssbi rst tine
code and a_ first read ti ancluded.in a first dat.a record have increased
by an ap@F@%?ﬁﬁ?@@?ﬁéﬁ@%HEEQWBdﬁ ﬁ?%@éﬁ?yﬁdﬁgméeIgggﬁﬁ[?gggngF%e and a
second t kERiEALSeiiEl HaRihdTod-8060RE R AmeRear #hd whie eimitione first data
record is received at the input port later than the second data record.

The pr océsisientifylose oyeprafitisdsnamnens ey sorEpied desddiien PRSP Esponding 5
2007 read i LB, £ al s@delhdtd time code and a
third re§%c®%%§§$ﬁ%ﬁﬁggﬁn%ﬁ a tﬁ?%%gﬁgﬁgg?%%orgﬁﬁavg not increased by an
approxi mately equal anount relative to a fourth read tine and a fourth

time code included in [ ird data record is
received at the inputEggﬁfﬂﬁgﬁ%ﬂﬂ#ﬁgﬁﬁfﬁ@Qnggﬁﬁbgata record. The processor
further degign MhagsnibeRr folerel, i RBscpd@SadaRthgbhel the pdsdst meantiex pelli ence one or

more transitions between being tine |Oﬁked %nd_not be%EQ tjoe | ocked and
use the teemed betishauderstoad ey egsrd dadegipllepppg derriRting. FPFEELSHLES t hat are

corrupted, Lo L ORawihevREocessor  cal cul ates one or nore corrected
ti me codes %o?ﬁgﬁg&%gﬁﬁup ed tinme codes. BRI EF DESCRI PTI ON. OF THE DRAW NGS
[0017] These and ot her features, aspects, and advantages of the present

| nventi oo W kiGBREQTE DA kiEkHRIEHREAAM MloLiink efasthk eliull ! oW N
descri ptiton, -appended cl'ai s, and acconpanyi ng draw ngs wher e’
of broadcast signal providers that transmit broadcast signals to a phurality of reception
. sites, each having -an audience measuring apparatus according to ome aspect -of the

invention.

[0019] FIGURE 2 is a block diagram of the audience measuring apparatus of FIGURE 1
and a consumer device for displaying or otherwise playing the broadcast signals

according to another aspect of the invention.

[0020] FIGURE 3 is a table having a set of data records and a set of time intervals for
use by the measuring apparatus of FIGURE 1.

[0021] FIGURES 4A and 4B include a flow chart of a method performed by the
measuring apparatus of FIGURE 1 for identifying and correcting erroneous time codes
according to yet another aspect of the invention.



[0018] FIGURE 1 is block diagram of a broadcast neasuring system having a
plurality of broadcast signal providers that transmt brﬁgdg@gﬁﬁgygnals to
a plurality of reception sites, each having an audi ence freasuri ng
apparatus according to one aspect -of the invention. [0019] FIGURE 2 is a
bl-ock di agram of the audi ence neasuring apparatus of FIGURE 1 and a:
consuner device for displaying or otherw se playing the broadcast signals
according to anot her aspect of the invention. [0020] FIGURE 3 is a table

having a set of data record n [ ' rvals for use by the
measuring appar at us WT@?@E@W%?P&%@;@M 4B include a flow
chart of Rent airmededive bREuIRRSHE Lot eRRaEIYS a0froddb4RE 1 for

i denti fyi[ﬁ%ﬂg%‘g%ggrrect irng eérr%neous time codes according to, yet another

aspect ofsignheeieinee atseoot, dag: regordANCR o PEFAIEEDSBESEREPIONIE THE

| NVENTI ON_[.,0022] -An appar at us, for.carrect.i tad ik mangode
recoverecfe‘li‘drtbrﬁ?'a F@%‘gag%% &el%%cltsgﬁ% ]%r ége(?svﬂé%gaé@g%?{pgypdata r%?cl)rds, each
record CaRt@irfigngme c®leDntepvalsitreead dide, inendisa Moregditicilaly, a The @fpar at us

detects the tine codes_ that age corruypt calcul ati.n nd . comparing tine
code i nt éﬁi?%’ﬁ]slstcécﬁ’lété%lb?q”ﬁ@%’?‘ITF@P%TOEE F‘Wg%/ & W%ﬁcidag?ﬁ, L

interval g8k eulalehRelNReRs Sl s that loRssadenandia isecardnd i e code and
aread time interval Is calculated between a first read tipe that

cor r espondsetl tead thig et tirrspasdle Brdecad dEppaeficr eddha iEalshEE cor r esponds
to the second. ti code,. | I r I ual, then
o e LT o M B B LS Dy iy,

nver sel y, eiln ervaLs are not
appr oxi medo kpprédmalely dghanthenensar biitdf thef vatvheare adentBedans beipglermtpt i ed as bei ng

- corrupt. _Wien a corrupt tinme code, such. as t.he secon I eis

i denti fi elben h&oBW st erele, Yigh & g€ %%r%oggfse%eq?ﬂﬁg t%l:éo‘I‘c%g’i@l}%l{}gaddi ng the
read ti mecgiciiaRE Vabrib@ed fige Edde S alidifethe 06he fime Therebp tiecirgdinteicrde.code may
t hen be used to validate other tine codes that &rye . sub eqtglgtntly extract ed
from t he Brosmeaist gy aade mandhepal wetdy e Ohwe Ly fransnitted

in place g tN& erhNeAUSoh IBGRARSBRE Whi Dalflhied Ginelcb®@(Falah @st ed data to
: fransmitted 1n place of the erroﬁeous time codes and with all of the collected data to a

cenﬁal facility for use in measuring the viewing habits of the inhabitants of a dwelling

in which the apparatus 1s iostalled.

[0023] Referring now to drawings wherein like reference pumerals represent like
objects, and tuming specifically o FIGURE 1, a broadcast measuring system 10
includes a plurality of broadcast signal providers 12 each transmitting a broadcast signal
for reception at a plurality of consumer devices 14 installed in a plurality of reception
sites such-as consumer dwellings 16, The broadcast signal includes encoded broadceast
identification codes and may be either an andio and/or video signal formatted for
television and/or radio and/or a network such as the Internet. As a result, the broadcast
signal providers 12 may be television or tadio stations, and the consumer devices 14
may be televisions or radios. Alternatively, the broadcast signal may be any type of
signal now known or later devised for transmitting broadcast information. Likewise, the
consumer devices 14 may be implemented using any type of signal receiver. An
audience measuring device 18 is coupled to each of the consumer devices 14 and stores
the broadcast identification codes extracted from the broadceast signals that are received
and displayed (or otherwise played) at the consumer device 14. The stored broadcast

identification codes are later transmitted via a public switched telephone metwork



central facility for use in measuring the view ng habits of the inhabitants
of a dwelling in which the apparatus is installed. [0023]4F@ﬁ§g;&ﬂg now t o
drawi ngs wherein like reference nunerals represent |ike obfe@f%iﬁ“hd ;
tam ng specifically to FIGURE 1,,a broadcast neasuring system 10 includes"
a plurality of broadcast signal providers- 12 each transmtting a broadcast
signal for reception at a plurality of consuner devices 14 installed in a:

pluralit receptio i4.es,sU ) S i .The broadcast
si gnal iﬁ%ﬁ%@é@’%ﬁ%gﬁgﬁlﬁy% d%a?%ge%lé% %ﬁ#gg%ﬁgﬁq%%ées&%n “ﬁé% be either
an audi o aatel tentticdebitsothakofsananat Akbukbdesctieldew ibsing frammdiedrvia adi o and/ or

a network such as the Interngt. As a rﬁfglg?gghgdbnoadcastb sggnal
provi der ¢he1 BSH20h g BTO8G5aST 6H2 h2Yr BYFY & SEPBHES YA HEC8nSumer devi ces
14 may benhehiemicl rﬁ’éﬂnﬁd@ﬁncﬁ!%ﬁfg%x bR Dadbiavieleyisioh b@iddnoaddatks si gnal may

be any type of signal now known or [ater devised for transmtting

br oadcastteliphbor. n@f corse, thekaipiss of thedlatageifs bpiiotedied seadhad 2 WEFshe

i npl enent,ed,usi ng._a f. Si.g i : i suring
devi oo 1 TRy Y by WaT R il LRBRAL Ry i B R OB e

br oadcastexirgeny idingiat i on codes extracted fromthe broadcast signals that
are received and displayed (or otherw se played) at the consuner device
14. The stored broadcast identification codes are later transnmtted via a

public s V‘g@l@ﬁ" et @l B RAG FEGIIRE WothKcondmfyr USvidd 10 mdyBEiNlev2bnthaviag aent r al
facility 22 where the codes are used to neasure the viewn jﬁnd/or

| i st eni ngedvivst Vsatorhichticbrewsivat rgned 1s TR LY RSt Ise S BRI AgOt r ansmi t t ed
via the FoTNear e, BaAdGasha A Bt dd Wb &Re: BRotiBRSMdd £l via any

nunber of ~ conmuni cat i1 on net d%% including, for exanple, a cable television
cabl e andte redchet dsmdcatiesisph onabse@ient brsaittedHe & crpeghineliels¥isiPhe dat a nmust

e oL ook S B Sk AP B STty whee
Tur ni ng  nENertBvEly GulREizdal dfiebe ensdnera déwi eeseld ravayleboastowbldirsi on havi ng
he' T ocel werons Heey eCiiioe duaat o o ET Joon BrLHELroSrg A B any of the
br oadcast GRLOG A BRLAMESAT SickBion circuit 28, the received signal is simultaneously

routed 1o a decoder 30 disposed in the audience measuring device 18. As shown in

FIGURE 2, the signal may be routed to the decoder 30 via a hard wired comection or,

an portion of the signal may instead be supphed first to a speaker 31 that processes and

then plays the signal which is then detected at a microphone 33 that routes the detected

signal to the decoder 30. As will be appreciated by one having ordinary skill in the art,

due to the ability of the present invention to eollect data provided in an audio signal, the

present invention may be used to obtain audience measurement data in any number of

broadcast media systems including radios, movie theaters, televisions and the Internet.

[0025] The decoder 30 exiracts the broadcast identification codes from the broadcast
signal and supplies the broadcast identification codes to a processor 32. The processor
32 may be implemented using a Texas Instruments digital signal processor model no.
TMS 320VC33 and the decoder 30 may be implemented using software such as NAES
11 or NAES III that is executed by the processor 32.

[0026) The processor 32 supplements each record extracted from the broadcast signal
by adding & read time obtained from a local clock 34. The format of each record may

depend on the type of signal in which the record is embedded. For example, a record



The received broadcast signal is subsequently transmtted to a conventi onal
television circuit 28 that processes the signal for diSplfﬁa %%%ﬁﬁg

tel evision display (not shown). Alternatively, the signal‘f 9 %e“fOuted to
a video cassette recorder (not shown) for recording thereby enabling
display at a later tine. In addition to routing the received signal to the
conventional television circuit 28, the received signal is simultaneously

routed tQua.,.dagedes, ARiAiigResad colat RemaydiseTToedarERsuUThagaderice 18. As
shown in FIGJRE 2, the signal may be routed to_ the decoQgg 3q§V|a a hard
wi red cormrediisdon themecordss garhipwr Biecpfrd & grpicdiaghs HeEESIP B8 S uppl i ed

first to tﬁlt%%: U G A &%Q@%ﬁﬁ%‘ﬁicﬁ% cobB§BnBh@Msorh Res i@l which is

t hen detected at a m crophone that routes the detected signal to the
decoder 30ke pAseswirl3R thecessppirecesatiegbiboydcan édehtifiiahion wedilhgrch ha®eg? in the art,

due to the ability of the esent inventi t Q. col vided in an
audi 0 sidﬁ%ﬂ?ﬁﬁﬁéﬂﬁﬁ¥@@£%§gﬁ%@@%ﬁﬁﬁagW§§d%%iﬁg%3}P%%%%?ggﬁégﬁﬁgence
Measur emeAl Hakad hita @Y oiMETBEL methory REwaMsAs a wiRghray sysbarimfinid, udi ng

radi os, novie theaters, televisions and the Internﬁé. LOQZS] The decoder
30 ext r actoth efthehithrvad Pasredddwhbs, fftamal O e PEREECT Fom't h¥' PB5ulast  si gnal

d lies. i i.f Lcabi (R 32. Th
and suppl | s yé?,%%@_:ﬂ;l%?&emd I@?‘g@%&t& b&s%gblﬂa'a 16 QH8S chPmaiRFOCEIEOBY e

processoﬂxmﬁﬁm%a mented using a Texas Instrunents digital signa
pr ocessorfonehehission to TdMEn820ME33ambch tHEyHEcd dedeigoited yuitigali 9f3F enent ed

usi ng software such as ES 11 .or. NAES |4 | t he
processorm§?@fF®@2%f5Thiﬁ%F%@@@%%&mﬁgmgﬁﬁiI%%gﬁ%ghéggﬁﬁgg%ogﬁﬁgxtracted
from the Hreadcastdesi @naled (¥ teRPEING hatconead thd dees ohtfammesitiiofra | ocal
clock 34. The format of each record may. depend on the tgg%ﬁ%%ﬁé;gnal in

whi ch t helrangpisrien ig tpBEdtet- fhrmativelppie compuediep dogey

extract eq; @D 2hdi 9ShORa! HERY6RE ainhuaRatmanyeragn | ihé tydidata bits. The
r ead tingg&gﬁghadégﬁbtoyfhe recor&gAas each record is decoded and supplied

to the proeowspent Sgpasatetand thraenteshddie pobagtionifapdity.ndi cat es the tine at which
t he correspondi ng record was decoded. The processor 32 processes the
resul ting broadcast identification records, each having a tinme code, a
cor r esponfiorn FsfeRingedixh ta FIGARE 8] mebladfdecedirn mémeorp b bewtese sg@entEnd st or es

':)Bfe f 2; Og??fsfeegdrdsd %é areli)rgsegtagwivé QF Echeogi,ata? 1edGids re%ugc?é/di Bye th%SdeQBde‘? JpefEgorary menory
supplemented by the processor 32. For clarity, the SID and other data fields typically
associated with the data records have been omitted from FIGURE 3. A first column of
the #able 36 contains a set of read times 40, as obtained from the local clock 34, and a
third colummn contains a set of time codes 42 that have been extracted from the broadcast
signal using the signal decoder 30. The time codes 42 are formatted as hexadecimal
numbers representing a quantity of seconds that have elapsed since an ppochal time.

Bach of the time codes 42 comesponds to a unique one of the read times 40 and is
displayed in the same record 38 as the read time 40 with which it is iniquely associated.

[0028] For illustrative purposes, the iable 36 also inciudes a second column labeled Atr
and a fourth column 24 labeled Atc that contain a set of time intervals 44, 46 between
read times 40 and between fime codes 47, respectively. Specifically, the time interval
A4 associated with the most recently acquired record 38, ie., the topmost record, is
calculated by subtracting the read time 40 assoclated with the eatliest acquired record,
i.e., the bottomost record, from the read time 40 associated with the most recently

acquired record. Likewise, the time code interval Atc 46 associated with the most



both of which may, but need not be, internal to the processor 32. At a

| ater time, the processor 32 causes the stored records to be supplied to a
data communi cation device 39 for transnission to the centra gdasi 200/
collection facility 22 at predetermined intervals or in response to a
query. The comuni cation device 39 may be inplenented using, for exanple,
a nodem coupled to a tel ephone that converts the data to a format suitable

for transm ssion via the PSTN . Alternati.vel ation device
39 may be”m¢ﬁbﬁéﬁ@ﬁ4@ﬂmﬁ§Vﬁ§“%W§%H%@r@@“ﬁ F”@ﬁéﬁﬁé§“@8ﬂ%ﬂﬁ?ﬁg i on bet ween
the audi epge.g DB ApIEIRNs, AR calmtSoddud dshiRiae Riith dle ot @c 0y hceloiredon
facility. [0027] Referring also to FIGURE 3, a table 36 stored in nmenory 35

cont ai ns &cgdgience of records 38 representative of the data records
extracted by the decoder 30 and supplenented by the processor 32. For

clarity, the SID and other data fields typically a5500|ated with the data
records h&WadhBenusi inegeofipsdihar @uREd Bito the PTP?CE"ﬁSt sigral prihorme fHehitapl e 36

contains 4. ”hg d%%odgfﬁgn {emdégbmg?ﬁl QEtb@éaﬂg'edthé fa@r@: {vh@h hoeak c6degek 34, and a
third colu contalns a set t1 me codes have been extracted from

t he broadeasmmx$@gmaﬁ%asﬂﬂgtmhéwﬁmgﬁépfh%@b@@ﬂﬁﬁﬁ“ﬁﬁﬁﬁﬁ¢%@&%@8@s 42 are
format ted 463 1cb\fes e%(?ha((\ he une cﬁ&é?@egé efr &%@Sﬁme' ﬂﬁﬂﬁ@laﬂy%tlhtgzlwa@fﬁn ggconds that

have el aps€ t1me codes 42 corresponds
to a un|qham@ﬂanoﬂmdMGmw@admﬂdmwsndmﬂ@m@um@he@WgﬁkdvéthH“ﬁh€w§ﬁﬁe record

38 as the rcgaguﬁ Wi WTE B0 Loy ey L8 (AL LRI ASSACHRLEM U, LANAB] For

i |lustratV&® so I nc es a second col umm | abel ed
Atr and &aflouet lmdcrmiamﬁes:éﬂa ih albeteadtine Bck.nat the daie stnincremsent ingflogk sk

I nter Val S 454101] 88&81} % F &e&ﬁ ltlg}‘lrése ddOtI}OErEELCI\ 4[106 t%l%%()t?%t’iﬁﬁ aEa' Sgt‘; tpg q§ a&:%’o

respect|v§1 |nt associated with the nost
recently aﬁ@wtnﬁdom@oﬂmsaﬁ;enmreaSponﬁimg:etacbpmesttewaéx:@radd tiing codgattenyilat ed by

subtracti th dt
Bt orce phe bR S aeTe it I o R BoR g e

i.e., the assocl at ed mnfh t he nDst
recently daegai 6feéadrte1€e@raﬁlj tithd dcllvd Setimé heketli Miher td eoirap@dingreadtiee 46

coe o S AT et BN RS PR LS, |
acquired e&arEn3R8Atd 4601 tdigattd ABeRgaerd2eassoci at ed mnth the nost recently
acquired

[6030] By way of example, the time code and the read time data sets are time-locked during

the time period associated with the second and third records of table 36, wherein the

bottommost record is the first record and the records are numbered in an ascending fashion

such that the topmost record is the sixth record, because the read time interval, Atr 44 between

these records is approximately equal to the time code interval Atc 46 associated with these

records. In contrast, the data sets are not time-locked during the time period associated with

the fourth record 38 because the corresponding read time interval Atr 44 and time code

interval Atc 46 are not approximately equal. Specifically, a time code 40 associated with the

fourth record 38 is earlier than the time code 42 of the previous, third record 38 thereby

causing the read time interval 44 and time code interval 46 associated with the fourth record

to be mismatched or unequal. The read time interval 44 is approximately equal to the

corresponding time code interval 46 for the fifth and sixth records such that the data sets are

again time-tocked.



record 38. [0029] Because the tinme codes 42 are encoded into the broadcast
signal at the same rate that they are decoded fromthe br@gﬁdqaeg‘,jtg@}i?gnal,
and because the rate at which the tine codes 42 are decoded is represented
by the read tines 40, the tinme codes 42 will track the read tines 40,
provided that the tine codes 42 are error free. Mre particutarly, the
intervals Atr 44 between the read tines 40 shoul d appr oxi maiely equal the

i nt er val $o/Al prAGBeLWREeH FIAERE 4AE . ieedes ddadthenslidiesOtbnizictdes 42 track
the read tines 40 in this manner, thet\/\o%é& ets o read tines and time
codes ar an{ fomeckpnfe BED UpeRser gaps tlay e imp GB? A58t W iHERMeéht in a | ock

step %Qﬁ@{l}e }’égﬁﬂa LhRa"eatk &185561% f!soaﬂa%&%dtw;aﬁlé F&&@@ssbﬂ e vldes 42, the

data sets are no onger tine when correspondl ng
read ti mendtnileOvalyeda aandeit Smhar@déata ﬁa@nw%ﬁd wRars opi At BZhn accept abl e

t ol erance of, each ot us _.or, data sets
of read t ﬁ%@ee%ﬁwaﬁeﬁgm@o%@%a%ﬁg[ St e SP laltzy q]Qr}ﬂnhen t@ggg%%@gg%&gﬁdl ng read
time angdo iR sGRderd fcREval e dder i Ghith ehel ivate feodikedncit the tlnatme codes 42

associated with the time code interval Sﬁ q%(ajlée Va|lfi é as being
error freede ﬁz)mg@yedggaﬂwgys dfcaied ahise Botiomh &ogha SFR rBad time data

sets are Lk cg&'téﬁg]m‘é%%!i@& eI APLL BB oAES QpbRb S A hhe second and
a

third reco 6, wherein the bottommobst record is the first
record arrdex:tzdmbum 87 dshsas desnuibeder edatbndetd bakvie theistrgs PR Sch that the

topnost record is t h record, b e r val , Atr 44
bet ween qpﬁ@?etorté%otgﬁ§ﬂ:h afﬁ??ﬁvgg L e%g%grquahldn?o Tt%ﬁg iio% !é%%gfl nterval Ate
46 associ@tellinditichndtais®), the @eed feceilal thmRbdais tenotddec.dat a sets are not

tinme-1ocked during the tinme period associated with the fourth record 38
because the corresponding read tinme interval Atr 44 and tine code interval

Ate 46 arg ﬁgtN ﬁtpﬁraoﬁn@?h?%ﬁép@%ads anSRCh fsbiCad doyinter, COMBITERGend0 associ at ed
with the ? record 38 i s earllertantetlmaclgPbaf of the

pr evi ous, COHNTHRE ewdnitialdad mhe CEBINT RS igymened - SeFier f&fRal 44 and
time code d. ’ﬁcﬁﬁ%‘?ﬁﬁ@ 3304 f&@ﬂuﬁ%eﬁfﬁa@co“d@é&té@d Inecﬁ@gt&k s herm smat ched
e Tl erva

or unequa:? read I'S approximately equal to the
cor r espongigig ﬂtelmoddﬂeCOHNéERalwﬂﬁe T&scqi toteh@rﬁ iht the eprlépsiseseived F88or'ds such

that the dacll:[a aCtesst’e ass b%er:neco p%? 1N t very codc sQoré‘d §1 tﬁb %9@%7 At the step
58, the COUNTER2 is set equal to zero and then incremented by one at the step 60.
The value stored in COUNTERZ represents the position, in the stack, of the time code
being compared to the earliest time code toes wherein the bottommost time code in the
stack is located in the first position, the time code immediately above the bottommost

time code is located in the second position and 50 on.

[0033] After the step 60, the method 50 continues at a step 62 where COUNTERI 1s
compared to COUNTER?2 to determine whether each of the time codes in the stack have
been compared to the earliest time code, 1oy Specifically, if COUNTER?2 is greater
than COUNTER1, then aU. of the time codes in the stack have been compared to torest
and the method branches to a step 74 and steps subsequent thereto where ey 15
subjected to a set of final processing steps as is described in further detail below. If
COUNTER? is not greater than COUNTERI, then the method continues at a step 64
where the time code located in the stack position equal to the value of COUNTERZ is
copied from the stack for use in validating toes: For example, if COUNTER2 = 1, then
the $me code located in the first position of the stack is copied from the stack and stored

in memory as te;. Next, at a block 66, the SID associated with tei. is compared 1o the

3



[ 0031] Referring nowto FIGURE 4A, a tinmestanp validation nethod 50 for
detecting and correcting for such decoder errors nay be |npr?§p@%qugglng
for exanple, a software programstored in the nmenory 35 and éxecut ed. by
the processor 32. The nethod 50 may begin at a step 52 whéeére a data stack
is created using tinme codes 42 that have been extracted from a broadcast
signal. Specifically, the tinme codes 42 extracted fromthe signal are
stacked in the order in which they were received such that the tine code
42 received earliest is located at the bottom of the stack. Next, at a step
54, the wearliest received tine code is renmoved fromthe bottom of the
stack and stored in the nenory buffer 37. As is described in greater

detai | bekmssddnedstiens,. of thé Hi® m&:@@ﬂlo'ﬁﬁatcmperﬁf)@,r 4 BIDt @fdn thdemeardt i est
received tine code for validity. Thus, for S of des r|b t he

met hod 501/ s “ear P fEcane/ S The owsae: o Hanoted (evdst™ Fobz] Next
at a seri egidt 15l ePs ofit, B8mBMEL BOps HAckSB theQfep GO b!lﬂi %p§ subWEBﬂetc&nd
COUNTER2 are initialized and COUNTER? i s |ncre ﬁﬁ Specifically, at the
step 56, “CoBNPERITHRS iswrmndgigentsd sp Hat th%%f“e?ode Oc‘t“F REFEES SR EY in the
stack. At 42 dlat ghy bedbBRhcl ’I’ortcbﬁpzﬂ‘ﬁ&h‘édan@@@ssMcﬁan i icl, be used to ensure
that the earliest received tine code, tctest, has been conpar ed agai nst
every tinme code stored in the stack At the step 58, the COUTI TER2 is set
equal to @F 2 apdLBeR, tNaGe R RL e s QNEFRE 4hRecoah@Bobbints Ahe, (val ue stored
in COUNTER2 represents the position, in the stack, of the time code being
conpar ed ﬂmiDhéme§H1Y%@¥ﬂ@E i Sl i, thepHs tigierodenis, Bortoswisp st i me code
in the spack,i ﬁog&gs"f‘&%glahlrhs tdheqfch {tclprgaﬁj Hel 90 10 LRk kB AQdesuliiredi at el y
above the bott onmost codée I's located in the second p05|t|on and so
on. [0033]neibd 66 canfiaucs a@q@@c& W tivestittonziBBladonitalisdsMere partistEly. 62 where
COUNTER1 {t steg E’%ﬁ \ﬁgvél%a NEERZ WL tl%QE?er é‘s%mﬁh hens eaahi@fand he time
codes in tac ave Dbeen conpared to the earl lest tine code, tctst.
Speci f i caldtyyal déno@AMTERRCE 8 regd Bt dnotet anth GOUNEEERIdS with g talelcodsticeshe ti me
codes in k e tctest and the nethod branches to
a step 74ghﬁﬁ%&ﬁﬁnea%¥%dg ﬁ%ﬁ%ggﬁgﬁgggLﬁﬁere tctest is subjected to a set
of final processing steps as is descrlbed in further detail below If
COUNTER2 reater,f t a step
64 wher el[(ﬁ)ﬁg]%e}‘g Fedde’ olf‘:é{mc%IJ 5h %mnp%r@gp%wgms% gﬁ%&gaﬁ&%ﬁﬁ%g val ue of
COUNTER2 Esual to the mterval Atr, within an allowable tolerance (TOL) ie. Atr-TOL<Atc<At} +TOL,

then both Atc, and Ate; are valid and are marked valid at a step 72. For example, the time
codes Aty and Ate; and Ate; may be marked valid by setting a validity flag associated with
each value. Alternatively, any data association method may be used to indicate that the values

Atc,., and Ate; and Afc,; are valid.

[0036] If instead the interval Atc is not equal to the interval Atr, within an allowable tolerance
(TOL), i.e., Atc>Atr+TOL or Ate<Atr-TOL, then one or both of Ate.y and Atc; are mvalid
and the method branches back to the step 60 and the steps subsequent thereto, as described
above. Likewise, after the values Atcyy and Ate; have been marked valid at the step 72, the

method branches back te the step 60.

[0037] As described above, if, at the step 62, COUNTERZ is greater than COUNTER}, then
all of the time codes in the stack have been compared 10 Atc,q and the methed 50 continues at
the step 74 where the processor 32 determines whether tc,.q has been validated by the portion

of the method 50 including the steps 60-72, If tew has not been validated, thereby indicating

12



copied fromthe stack for use in validating tote t. For exanple, if
COUNTER2 = 1, then the tinme code |located in the first position of the
stack is copied fromthe stack and stored in menory as tcls EN%WW a

bl ock 66, the SID associated with tctest is conpared to the “11 JAN 2007
SID associated with tel. If the SID values do not match, i.e. SID,,,, =
SID,, then the tinme code tc, is not associated with the sane broadcast
program as tctest such that tc, may not be used to validate te,et. As a
result, the nmethod | oops back to the step 60 and steps subsequent thereto
where COUNTER2 is again incremented so that the tinme code |ocated at the
next positian i.n_the a i arj , and possi bl e
val i dat i o%‘fa‘gf“ﬁ '3 ee“{‘}é*?@,“s%%@ﬁi lq%g?dgcﬁ%ltﬁ%ﬁ‘éﬂéﬂgeg“ o8 ph RS ekl gns with
FIG 4A afpcitnasc ttitonstgpdion$I.As cBppa@d tamdSID, dénbtet RED,Sl.D thedbaresspardt ch, i.e.,
SIpb,,,, = D, .then the tine code, tc,. IS .ASS0CI d wi.th same

br oadcast “’gf’eo'a‘?séiﬁ“%{‘ré]‘yt"% ; d,a%etd ug & (%tdﬁlé%tedt%’fe““ﬁa@legg uﬁgffatg“‘f‘)ﬁi R Iuclﬂgg kS tc,e,. As
a resul t, vilhef trminhoddSRatcentrionuesntdit reaost épmBBe ek fe ptdcesinp by 8reval data i s

cal cul at ed. e rticul arl at the ste . an. interval noted Ate

ot woen © Heey eB byt vEut afhe ve SR A BB i o W er var

denot ed AkEhbeiove@Re SIDNAREs drt BRal ENBIBE AL 8, thetdb@aindRaiizesp dadsiewi t h t he
time code tc, et nd a read tine gen ted tr, dLchat corrﬁs o_ndcﬁ.vvith tel.

[ 0035] NeSees: st 3pddprmpye e PHECPHT YR (151507 1392 BRFAT 0™t Ut HE nt er val

Ate. If t I‘I\@:r\iamhﬂg',.e\\/ic%'beﬁte@njlﬁaad ﬂiﬂ&@én@f&@tr&.ﬂﬁs thiteeaspdndMNorthe twhd Jdidey an al | owabl e
tol erance (TQL), 1.e. _Atr_-TO_<Atc<Atr+T%,_ t hen baoth A%e,, , .and Atc, are
valid andare- ArRedadHPs dreaththc@ranynes o hedinesodifids cHNRL PSR odes

At €, ., am@ A(N]ﬁysteﬁngi, ﬂ&gl’gﬁd tﬁf@é/in@ﬁramfp}gﬁg is\éﬁdoiaddéayb ﬁx@bzﬂhd’kﬁt@w}gl@td d| ty f | ag
associated wth each value. Alternativel 31(5 Sug%ﬁ dat a a(isoci atjon net hod may

be used t 8P RAPYECEd VHAT foF His tpgcadsdCes Aheeh 1s subsgRuenidy gored i If o are vali d.

[0036] If iRstedde Ldaes, b S5Vl foflaRr feSicNAlan® G inkBelifiBgichtRfe@imeAt r, Wi thin
an al |l owabl e tol erance (T&), i.e., AtC>Atr+TOL or AtcC<Atr-TOL, then one

or both ofouatas necessagidfiag worngihe vialie &f e tha FEheh B apRberEak Brindwed back t o

the step §Q..apd LN R LERS AMRSKANENL irdBE 81tRmnRSt HGAEH ihIRdtacRBQMVEe
Li kewi se, after the values Atctet and Ate, have been marked valid at the

step 72, whéod epstipuseaibhavirs sebsesaen thegele dalewribyl B0ve- [ 0037] As descri bed
above, if, at the step 62, COUNTER2 is greater than COUNTER1, then

[0038] If at the step 74, the processor 32 determines that the value of tceq has already been
validated, then the method continues at the step 80 where the value of tc.q is stored for later

usage as described above.

[0039] While the invention has been discussed in terms of preferred and specific
embodiments, it should be appreciated by those of skill in the art that the invention is not so
limited. For example, those having ordinary skill in the data processing arts will recognize
that although the method 50 has been described as employing two separate memeory devices
35, 37, the method could be carried out equally well with as single memory device.

Moreover, it will be recognized that it is not necessary that the read time intervals used in the
calculation be calculated between an earliest acquired read time value and all of the other read
time values. Instead the calculations may be performed using read time data associated with
any size interval provided, of course, that the corresponding time code interval to which the

read time interval is compared is calculated over the same time interval.
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al | of the tinme codes in the stack have been conpared to Ate,,,, and the
nmet hod 50 continues at the step 74 where the processor 32 determ nes
whet her tc,,,, has been validated by the portion of the method, 50...
including the steps 60-72. 'If tctest has not been valrdatedcwbhe
indicating 12 .3 JAN 2097 that tc,es, is erroneous, then the nethod ,
continues at the step 76 where te, esr is corrected. Specifically, at the
step 76, SID,,,, is conpared to an SID, denoted SIDp, ev;0"s, that
corresponds to the nost recently validated time code denoted teprev;o"s.

The val U PL%E@Z%BC&E{ o058 s rr?t abe bBatRBed YRS Bf dAgetdrm® @ade that was

nost rec stack " for processing by the nethod 50 and
t hat masvma&hﬂ@t@dumumﬁmgwﬁﬁeoﬁnstmﬁtéﬂmMMGﬁwﬂﬁ@ﬂﬁYebﬂﬁﬁéﬂﬁﬁgﬁat|ons of the

thod 5 SI | "s thereb
et ho ﬂ%’ tsfﬁ‘ﬁ‘flge Va ue%g%g 5, eque%pdnsn Ip ?eqﬁ)l%%dm e LGRNG%0 S thereby

i ndicati ees Vj0'S, were extracted from

the sane cBueageasiic Jpz;pg;r aln 4 fefc@mi@adnbidrer ditnberhah colteeipd, dhe, ; 0" s bet ween
a read tinme denoted ti-previous that corresponds to.the ti

ter, re, , PPCESORRInPH@UehRIda fpgbe tansailied to d-gomayipieation H§3£?a? e tine code
te,,,, | %;;‘}aé ﬁéé' legdeéau%ﬁ‘agmg% iAkantBems (BR d %e deheal e@dudd me i nter val

Atrprev,o d to the value of teprev;e"s to obtain a corrected
val ue fodﬁﬂheZEmehmﬁEﬁﬂZ%test whi ch is subsequently stored in a list of
validated tinme codes, at a step 80, for later retrieval and usage in
calculating corrected tine codes as necessary. After storing the val ue of
tc,es,, qbﬁumﬁiﬂmﬁmbﬁﬁa&hﬁﬁmhas&imamkhmmSM£@m5émimhemﬁbwmemnewi ti me code

value is extracted from the botto 05|t| in the S nd t he

met hod cait Phdesadt ppne 8¢ &34 %@% ‘ftff?é‘F %&fm&& Eﬁmﬁgaﬁabove [ 0038]
If at th%nﬁ&ﬁPmZﬂﬂd&B@d&ﬁ%ﬂﬁ&%@&m%?m@%%@&ﬂhﬂa§miaﬂkxﬁﬁeoﬂ@hubdof tc,es, has
al ready been "validated, then the nethod continues at the step 80 mhere t he

val ue of hay,be,used g CeltﬂdﬁeéGﬁfmctﬂdélﬁ@rco‘im‘@h@@Iééa*ﬁé?é?qeﬁéﬁo%ﬁ%@e [0039] While
the invention, @@s been discussed in terns of preferred and specific
enbodrnents shoul d be appreciated by those of skill in the art that the
invention is not so limted. For exanple, those having ordinary skill in

t he data in recogni al ﬂﬂ%%mijg gﬁtgod 50 has
been desc@é@@gﬁgg ﬂ%?%érﬁ%e? se%h@%%gm%g%%g‘s devi b %? t he met hod
coul d be &asdet et Otine elpuigld 3¢t wememmts Ianrhzsdesmoaghae en@ﬁmrcymmgm:@en Mor eover ,
it wll be recognized. that it |siﬁgt necessary that vﬁe ﬁeag %ﬁne interval s
used in t¥e the central faciiity, one or more of the foregoing components may be teplace ‘

one or more devices that perform equivalent functions. For example, the data

processing performed by the processor may instead be performed using any combination

of electronic circuitry adapted to implement the method of the present invention

including, for example, an application specific integrated chip, or a complex

programmable logic device. As a further example, the data processing may be

performed by an electronic circuit containing components such as a comparafor, an

adder/subtractor and a set of suitable logic gates. Likewise, although the apparatus and

fhe consumer device are described as being separate coraponents, one or more of the

components disposed in the apparatus may be disposed in the consumer device and vice

YEisa.

[0043] Further, the present invention may be used to process audience measurement
data broadeast from any source such as land-based television/radio broadcasters and
satellite-based broadeast distribution sites. Moreover, the apparatus/method described

herein may be used to process data supplied in any broadcast signal format now known
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cal cul ati on be cal cul ated between an earliest acquired read tinme val ue and
all of the other read time values. Instead the calculations my be
performed using read tinme data associated with any size intiegvaiiigtovi ded,
of course, that the corresponding tine code interval to which the read
time interval is conpared is calculated over the sane tine interval. 13
2007 [0040] The processor 32 may further be programed to enable the

t r ansf er opfatdr Hevighdtiachviglgregeost g davidiv 4idnelsreirvtiyn 85ndlo radhesigeist ral dat a

col l ection cilit 2. (See FI GURE . Specifically, at regular
interval§Fd%%hb@gﬁ%ﬁiﬁm¥%3§“ﬁEEW9a§W% ‘the central data collection
facility 22 or when a predeterm ned anount of data has been coll ected, the

processor 32 may cause the data to be.transmtted to the comunication

devi ce 340044hdhusndiy emhodimenth XL SRTRATEREE GVHeY PEea39f et ad% er the data
to the c I t] Ly | : 11. 1 n addition,
theAtechﬁgﬁigmugg%%ﬁgl%%@gﬁ%gg%% éM%%f%%gﬁgg%Fgﬁgmgggém%gﬁébéeneed not be
dependentempped thivevdnibuiilthe meththathascapeb{thepesed deedaba returning to time

| ock. Instead, the read tinme data collected when the systemwas in an
earlier state of tinme lock may be used to calculate a corrected tine code
value for a | ater-decoded, erroneous tinme code value. [0042] Further,

al t hough the apparatus is described herein as having a processor, a
decoder and a tinme clock, a set of menories and a device that enables
comruni cation wth the central facility, one or nore of the foregoing
conponents may be replaced with one or nore devices that perform

equi val ent functions. For exanple, the data processing perfornmed by the
processor may instead be perfornmed using any conbination of electronic
circuitry adapted to inplenent the nethod of the present invention

i ncludi ng, for exanple, an application specific integrated chip, or a
conpl ex programmabl e |ogic device. As a further exanple, the data
processing may be perfornmed by an electronic circuit containing conponents
such as a conparator, an adder/subtractor and a set of suitable logic
gates. Likew se, although the apparatus and the consuner device are

descri bed as being separate conponents, one or nore of the
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conponents di sposed in the apparatus may be di sposed in the consuner device
and vice versa [0043] Further, the present invention may be used to
process audi ence measuremnent data broadcast from any soyrce %

| and- based tel evision/radio broadcasters and satellite-bdsed! adcast :
distribution sites. Mreover, the apparatus/nmethod described herein may-be
used to process data supplied in any broadcast signal format now known 14 °
1 8 JAN 2007 or later devised including video signals, audio signals,

tel evision signals, radio signal s5raR& both hard-wred and wrel ess

I nternet signals. [0044] Thus, the enbodi ments expl ai ned herein are

provi ded by way of exanple, and there are nunmerous nodifications,
varlatlo nd Ot%f enbodi nents that may be enployed that would still be
within t @&B@m ‘the present invention. 15 | JAi il 2807 CLAIMS What is
clainmed is: 1. An apparatus for processing audi ence neasurenent data, said
audi ence neasurenent data including a pluralit

segue dat a
records, 1eachA6f@§§ﬁﬂsd%¥aPmF%E%&d?gﬁﬂ@IEﬂ%ﬁ@mﬁﬁigﬁﬁ Egﬁegﬁegéleved froma

br Oadcasﬁne%hgé}gém dﬁg%cﬁuﬁr@agpﬂrﬂ@y bhatuengRArdaesRends ched ok daate code such
that a set Irst intervals between said read tines are mathematically

rel at ed tﬂmamamﬂmhngWMﬁNQ&SQﬁK@ﬁi5@@dﬁﬁmﬁﬁ§%$%%#§m6éﬁﬁ§%%ﬂ% A tinme

codes, provided that.said £.<NQ Hﬁ%@QMdﬁﬁaqﬂﬁﬁparatus
conpr|5|ﬁﬁnaﬁmﬁgﬁé%ﬂ ?[m%ﬁ%ﬁhﬁﬁpgéﬁng|ng&gggékp lurality of data records;
and asprQ&ﬂ@ﬁﬁénﬁ@ﬂ@haﬁwﬁaasandmﬁﬁﬁagBmpﬁﬁxmmhmﬁ$@hbdM®ﬁb%%%®@ﬁ bei ng

adapted to _determne the magpitudes of said, fir ond intervals,
sai d mheﬁ€¢ﬁ4§aﬁéﬁd?35@%§8ch SE@&SV@HWﬁnggi%?%%%%F%%%gg'|tudes of said

first and gecond, &Pﬂ@&%@bégkﬁdpﬂﬁﬂhﬁfﬁm@ﬂ@mafaﬂbre of said tinme codes that
are corrupted and to identrfy one or nore of said tine (ges that are not

corruptedi@@ﬂﬁﬂMh@E@ﬁﬁD§%ﬂdmﬁﬁ@@@@%&ﬁmﬂ§“¥ﬁ¥WH§F%é@§ﬁF5ﬁ ST¥EF cul ate a

correct e\dtbn;E ﬂ:{ggemtudes of said first and second intervals, said wherein said processor is adapted

10 1o compare magnitudes of said first and second intervals to identify one or more of said
time codes that are corrupted and to identify one or more of said time codes that are not
corrupted, and wherein said ;ﬂrocessor is further adapted to caloulaie a corrected time

code for each said time code that is corrupted.

2. The apparatus of claim 1, wherein said processor calculates said cormrected time
15  code by adding one of said first intervals fo one of gaid time codes that are not

corrupted.

3. The apparatus of claim. 1, wherein said processor calculates said corrected time
code by subtracting one of said first intervals from one of said ttme codes that are not

corrupted.

20 4 The apparatus of claim 1, wherein said first intervals are between consecutive

read times and said second intervals are between conseeutive time codes.
5. The apparatus of claim 1, wherein said first mtervals are betweenn non-

consecutive read times and said second intervals are between non-consecutive time

codes.
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code for each said tinme code that is corrupted. 2. The apparatus of claim -
1, wherein said processor calculates said corrected time 15 code by addi ng
one of said first intervals to one of said tine codes that?} &réANatil/
corrupted. 3. The apparatus of claim1, wherein said processor calcul ates
said corrected tine code by subtracting one-of said first intervals from
one of said tine codes that are not corrupted. 20 4. The apparatus of

claim1, whergjn said fi jnte S : 0 ti-ve;q read tines
and sai d%secont® iR éaPé%%¥%n%é@%g%n“%5%éé%ﬁ?ﬁg%oﬁﬁﬁ%ﬁggd%ssm%_ The

appar at uprgebssed, adidindmoryibeing kdupsditdstbicsat dimeendsal s are bet ween non-
consecutive read tines and said second intervals are between
non-consecutive tinme codes. 16 1 6 JAIN 2007 6. The apparatus of claim1,

further conprir§l Bg,AFERONMmCOURIEE: E@nSifihg = poasesaation &aid, sedory bei ng
adapted to store said data records. 7. The apparatus of claim.1, further
conpri si eguanoATrcdst bore Wepics & camieiceRHmIAR Catr BnrHEdne #dei ng adapt ed
‘to copmuni cate, said r {-peluding said 5 corrected tine codes,
to a ean%?ﬁ%ggga%%%?%%f?%%gpgéfﬁ#$§¥H%%B%he apparatus of claim1, further
conprising a decoder coupled to said data input port, said decoder being

adapted to extract said data re ds from sai.d broadca ! . 9. The
appar at us® of A& RS Gy %r{%l%%?icé’im%s% %fi%cg%rcc&}%f@g f’%‘ﬁ g%?d processor
10 via sajydy dakSaidRedPRile adapicd 16 bagk: wigidng radaptied &0l genesate said read
times. 10." The apparatus of claim1l, further conprising a display device

for di splssgplag sai d broadcast signal. 11. The apparatus of claiml1,

wherein said broadcast signal conprises an audio signal. 15 12. The

apparatus of claim1, wherein said broadcast signal conprises a video
9. The apparatus of claim 1, further comprising a clock coupled to said processor )

10 via said data input port, said clock being adapted to generate said read times.

10.  The apparatus of claim 1, further comprising a display device for displaying said
broadcast signal.

11.  The apparatus of claim 1, wherein said broadcast signal comprises an audio

signal.

15 12.  The apparatus of claim 1, wherein said broadcast signal comprises a video

signal.

13. A method for identifying and correcting one or more of a plurality of time codes
extracted from a broadeast signal, said method comprising the steps of:
recording a set of read times, each of said read times corresponding to one of said time
20  codes, and each of said read times indicating when said corresponding time code was
extracted from said broadcast signal;
determining a set of first intervals between said read times;
determining a set of second imfervals between said time codes, each of said second
intervals corresponding to one of said first intervals;
25  comparing each of said first intervals to each comresponding ones of said second
sotervals to determine whether said first intervals are approximately equal to said

corresponding second intervals;
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signal. 13. A nethod for identifying and correcting one or nore of a
plurality of time codes extracted froma broadcast signal, said-nethod
conprising the steps of: recording a set of read tinmes, each ofiNsAid read
times corresponding to one of said tine 20 codes, and each of said read
times indicating when sai-d corresponding tine code was extracted fromsaid
broadcast signal; determining a set of first intervals between said read °
times; determning a set of second intervals between said tinme codes, each:
of said;agsends o ALY ¥RkSd GRhESREREE Mgt ke aneppfoxBaidy tjwkto 4 nterval s; 25
conparing each of said first intervals to each corresgggdigg.ones of said
second domceondingsubert abret Fashiatoqibttaes 08 argul P €t SCRPEFGal&™ 4T e

appr oxi MBLELY SANAL: bR 8B OI! £5RONIADN SR EORL: b Givptstmd 7 JI AN M7
identifying a su §et “of*"sal d second intervals that are not approxi mat el y
equal taodecmdr espondi ng subset of said first intervals based on a result

of said c aring, wherein ch.of . said su . gcond intervals are
assoéiat%@g&FﬁﬁagF”W@iEFGSW@S§B?Fﬁ$F%SO?%%%Bag%%§§m§hd 5 calculating a
corrected tine code for said at | east one corrupted tine code. 14. The

met hod of claim13, wherein the step of calcg}atin&)atggnrggﬁgd time code
conpr i sekt-t helhstregthodfof gn Ag. AbAHE Mo Tt SEOYAEESF LT F&tintervals to

one of said ;L kPa mhBEnABLIAE Afsaial kudRals idibdch@rsaidonpri sing the
step of %%%%F%%ﬁgségﬂﬁg??%iag%ggs 10 extfacted from said broadcast signal.

16. The #n®tbattsof claim 13, wherein said step of calculating a corrected
time code for said at | east one corrupted tinme code is based on a

magni tude of one of said first intervals that is not included in said
subset ofs sai thdhdish of Bt Vafsiheldbmphkiag thetiap df BéciGhgdaih g, cofiedr t her

conprising the steps. of stotigg said read tines 15 and storing said tine
codel)  extracted from said broadcast signal:

16.  The method of claim 13, wherein said step of calculating a corrected time code
for said at least one corrupted time code is based on a magnitude of one of ‘'said first

jutervals that is not included in said subset of said first intervals.

17.  The method-of claim 13, further comprising the steps of storing said read times

15  and storing said time codes.

18.  The method of claim 13, further comprising the step of commmmicating said

corrected time code to a central data collection facility.

19.  The method of claim 13, forther comprising the step of decoding said time
codes from said broadcast signal.
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18. The method of claim 13, further conprising the step of conmunicating
said corrected tine code to a central data collection faci] 5‘% 2@.@ The
met hod of claim 13, further conprising the step of decodi rid f‘% me
codes from sai d broadcast signal. 18 18 JAN 2047 20. A storage nedium for
storing software for detecting and correcting one or nore of a plurality of
time codes extracted froma broadcast signal, the software being conputer
readabl e and the software including instructions for causing a conputer to:
receive a set of time codes; 5 receive a set of read tines, each of said
read times. coArsesgemdiling fop stories. wftwezifer defegient B8 GEECIBRICOLEH Of sai d read
times indicatin n said co p fro@el ed froma

br oadcast™f & YHEFY 2 BTICREE © XQEG%?d ﬂgkgf?rglgtgacggﬁtsg \%glt%@%oet wee?]ﬁg&tal d read
tines; cabgphialLadblsetd @t sEsaandcliditensaksob éirwesmgsaryptd e codes, each of
sai d second intervals 10 corresponding to one of said first .int erval S;
conpare éwweéﬁﬁ%meﬁ?qﬁéat intervals to each correspondi ng second |nterval
to deterr f‘wg a"\éé%f'xgéd sakd eaéhro?tsmﬁe&a%rt&@s SoRéPopfRrioxheret @ld/iegual to said
correspo I'ng secon intérvals; identify a subset of said_second intervals
that are dodds, axpiperauh( wamdeieyd @qlaaiﬂdlcéim WiES S@éﬁP@@B@?ﬁ]ﬂﬁgﬁ@%Wﬂg & of said
first intervals. bas n.a.r sult of said conparison, wherein each of said
subset ofeXE%(it?iis% ﬁaa&ﬁ &B/al s are associated with at |east one corrupted
time COdecalcalaté,as@t&if@ikﬂtﬁ:&@vzﬁs]ﬁwmeﬁ@metbaﬂnm code for said at |east one

corrupted time code. 21, The stora di um of i ftware
further |%@P@Eﬁ%ﬁ@t qfﬁ%“@?‘ilj@ttqf?ﬂlfsbef"é‘?ﬂg Sﬁ%qeﬁéa% 0?85‘% %’?%ﬂrdgjpo glgl cul ate said
corregt ed, by eddi me i98e19f said first interv‘al s to one of said
ti rreelg)t)des&rle %%r?otocorrupt ed. 22. The storage rregi‘lgilgoq%j claim 20, the

sof t war e cfomptaxhraac]l eickid dirsignteryels fueach BOTECSPPAIDE S5R989 to
cal cul ar Che ald corrected himg Qﬁfg‘?&uﬂé&el§uéﬁh£l%t $a00 c&'fb@pdaﬁmg ae€hnfii 1 st

mtervals;

identify a subset of said second intervals that are not approximately equal to a

15  comesponding subset of said first intervals based on a result of said comparison, wherein
each of said subset of said second intervals are assoclated with at east one corrupted

time code; and,

calculate a corrected time code for said at least one c:omlpted time code.

21, The storage medium of claim 20, the software further including instructions for
20 causing a computer to calculate said corrected time-code by adding one of said first

intervals to one of said time codes that is not corrupted.

92, The storage medium of claim 20, the software further inciuding instructions for
causing a computer to calculate said corrected time code by subiracting one of said first

intervals to one of said time codes that is ot corrupted.

25 23.  The storage medium of claim 20, wherein said first intervals are calculated
between consecutive read times and said second intervals are calenlated between

consecutive time codes.
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intervals to one of said tine codes that

is not corrupted. 25 23. The’

storage nedium of claim20, wherein said first intervals are catgﬁgated
between consecutive read times and said second interval s laf el iz :
bet ween consecutive tine codes. 19 18 JAN 20077 24, The storage medi um of .

cl ai m 20,
non-consecutive-read tines and said second intervals are cal cul ated bet ween

wherein said first intervals are cal cul ated between

non-consecutive tinme codes. 25. The storage nedi um of claim 20,

sof t war eof ur thigs sthngd weding dmdtinuzy,ivarsif eid it daersilhgreacawinidt er to store

said read times and store said ti

codes. . 26. . The st ' f clai
20, “the. SoPERERE POFEHEE TFREITIHY FASUTOLORS Fort BnC RO A comput er to

cause 5958y%ﬂﬁ&§£§éﬁkﬁ€0@%.COde to be communicated to a central
n

collectio

further i

time cod3

audi ence

acility. 27. The storage nedium of claim 20, the sof

at ed

t he

dat a
t war e

ncl uding instructions for 10 causing a conputer to decode said

sal conpri st ng: neans for

f idb d . Si | . 3 _
%a;ﬁ&eﬁgﬁqe ra%ﬂ?%? %?&51815%(%3%9,8{%% ﬁﬁﬂeﬁﬂcﬂ@d@ wsrfc@snsEocessi ng

recei vi ng

a plusal ichkyirgfa doinfBcao des: seiteaicived afd e sidsingeanddesst  si gnal ; means for
recording a plurality of read times, each of said read tines cor
to 15 one of said tinme codes; neans for calculating a set of fi

i nterval %S.bet Weehoaal Hedi@ads bhaRso, MBReke feaehintludist insinntionsdat

cal cul ate ’
means f orcagsaigcabeatrivivg toacaget Saisk coseelethBIme /edsty By COTHRYNEER 'R &iC

by determning a difference between two of said rﬁ?

wher ei n %ﬁch géﬁ&gégpgnterval is calculated by determning a dif

bet ween t

{6 8

Sal

intervals corresponds to one of said first intervals; nmeans for

each of said first interval 0 of i res [Walen nd
interval £'to déf ?PW%%@“@W&@SME@C%? Sonﬁtgvr%% ﬁg?b%é)%f@&tﬂg %‘I{é‘%gggﬁgr e

corr upt ed:ausmg a computer to decode said time codes from said broadcast signal.

15

25

28.  An apparatus for processing audience measurement data, said apparatus

COMPIISIng:

meané for receiving a plurality of time codes extracted from a broadcast signal;.

means for recording a plurality of read times, each of said read times comesponding to

one of said time codes;

means for caleulating a set of first intervals between said read times, wherein each first
interval is calculated by determining a difference between two of said read-fimes;

means for calculating a set of second intervals between said time codes, wherein each.
second interval is calculated by determining a difference between two of said time
codes, and wherein each of said second intervals cozrespm_lds to one of gaid first
intervals;

means for comparing each of said first intervals to each of said corresponding second

intervals to determine whether one or more of said time codes are corrupted.

29.  The apparatus of claim 28, wherein said means for comparing said first intervals
to said corresponding second intervals further comprises means for identifying a subset
of said second intervals that are not approximately equal to said corresponding first

intervals.

20
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29. The apparatus of claim 28, wherein said neans for conparing said first
intervals 25 to said corresponding second intervals further jagw L%es
means for identifying a subset of said second intervals thét 0kt
approximately equal to said corresponding first intervals. 20 1 8 JAN 2007
30. The apparatus of claim28; wherein said first intervals are cal cul ated
by determning a difference between two of said read tines that are

consecutive and wherein_said secand.intervals_ are cal cul d, by
det er mi niflg a 18F fPREERCEL ‘?l%%eubfsmgﬁi% ﬁtﬁ%ﬁ%gr e%a&l u%téet% B?e
consecut ig¢g@mindla dFREn&PPaHAUEHObT 6did@iréi 2Bucsvher gk nosahulive iandt i nterval s

are cal cul at ed@t%g determ ning a difference between tgo of said read tines
that are Wisteie e seendiiviervelp are colRered by ShrgmEgcshiderrit rVaTs™arce cal cul at ed

by deter rgglgiﬁ%% d%aft%%gc@%v\een two of said tinme codes that are not
consecutive. -32. e apparatus of claim28, further conprising neans for

calculating a corrected 10 tinme code for at |east -one of said two tine
codes used to _cal cul ate each of, saj d.subset of ., secaond | s. 33. The
appar at us’ lof cﬁ%i%@%ﬂ \Rﬁéfaél?anigsa‘ff r%a?ﬁ]@ ﬁ%tr mé%lvag%%%t Fiﬁéglﬁ%éd\ég rected tinme
code furtier GOmP HEBSn@ YIRARS thebf aadicag rinaethef asablohbdcsiveiatier val s to
one of said tine codes, wherein said one of said fi rls?t inter\s/ogl S
cor r esporderin saheccotl inavels secalslaiod Py Agamangmtiiiprpe hFEe Wodi d subset of

second |pgm%rh@&degmgégngp&ngﬁwgat us of claim 32, wherein said neans for
calculating a corrected tinme code further conprises nmeans for subtracting

one of said first intervals fromone of said tinme codes, wherein said one

of said fjrst .interval s_.corr ds to one of said i rval s
Uncl uded 1n s A8 AERHEECT SR AR RS RYRPURELS Jgﬁﬁlﬁ’%ﬁgggﬁ%ﬂé%?us of claim
32, Ty t NBhe &QTBE 5 ]ch@ ond BTRRE th6 fime QHiw: e af danglasadach doridethseibt i me code to

a central data collection facility. 36. A nethod of identifying one or
nore cor rGptEdREvAE codes, the nethod conprising steps of:

33.  The apparatus of claim 32, wherein said means for caleulating a corrected time
code further comprises a means for adding one of said first intervals to one of said time
codes, wherein said one of said first intervals corresponds to one of said second intervals

15 .included in szid subset of second mtervals.

34.  The apparatas of claim 32, wherein said means for calculating a corrected time
code further comprises means for subtracting one of said first intervals from one of said
fime codes, wherein said one of said first intervals corresponds to one of said second

imtervals inchided m said subset of second intervals.

20 35.  The apparatus of claim 32, farther compnising:

means for communicating said corrected time code to a central data collection facility.

36. A method of identifying ope or more corrupted time codes, the method
comprising steps oft
receiving a set of time codes extracted from a broadcast signal; _

25  recording a set of read times, each of said read times corresponding to one of said time
codes and each of said read times indicating when said corresponding time code was
extracted from said broadeast signal;
caleulating a set of first intervals between said read times;

21



receiving a set of tinme codes extracted froma broadcast signal; 25 o
recording a set of read times, each of said read tines cor«grﬁ%@@q{; g to one
of said time codes and each of said read tines indicating sard
corresponding tinme code was extracted from said broadcast signal;
calculating a set of first intervals between said read tines; 21 13 JAN
2007 <calculating a set of second intervals between said tinme codes, said
second intervals corresponding to said first intervals; conparing each of"
said fi r@qcuild%ﬁrav@t $f LQoRoIFLSRondive aiesnoto®kai didsecmddnierviler val s to
determ ne whether said first intervals are approximtely equal to said

cor r espowdicARPNding dowlidEst PHE¥al s; and, identifying one or nore of said

time codes, Lhal o2 AT hiph et a8 eueoRifgshl & 9 sidagd imampani ng. 37. The

met hod o erein the step for identifying said one or nore of
sai d ti misteodeswhithdr saf drgonienplede eempringely egua fie 524 S?H?SB@Hﬁgf ying a
subsgi of sajd 1%,s%cond intervals that are not approximately equal to a
cor r espoifiP g EtESet™of said first intervals based on a result of the
conpar i Nlient3@ing Hae offBiblzad saift teheadodesSfiat drucdrivpied baswpiob siragliaf dicep for
calculating a corrected tinme code for at |east one of said tinme codes that
i s corrupt@eirng9, The nmethod of claim 38, wherein the step for calculating
a corrected tine code 15 further conprises a step for adding one of said
first intervals to one of said time codes.  40. The nethod of claim 38,
wher ei n 8he sTepmbed cladlzul 3t iwhgem o ster drddeniiiag REd@e ¥ RYher conprises a

step for subtracting one of | i i vi@gﬁ}-f}t]-ﬁcogl one: of sagpi d tine
codes. 4%13%%5 FF é'}at of ¢ al?st%]d g%glﬁr\{/&\"’%te?esfg %ét;rhe step’ of cal (_:uSI ating said
firstoi nk@byM@lmervas hGrepet hprroedatalyi aqgal conseweopdiag s of kakBshnd t he step

of cal cul ating. said seglrng intervals is perforned using consecutive tine
codes. 4mterypabased Abtredtt of G RPBE “Enher ei n the step of cal cul ating said
first intervals is .

38 The method of claim 36, further comprising a step for calculating a corrected

time code for at least one of said time codes that is corrupted.

39, The method of claim 38, wherein the step for calculating a corrected time code

15  further comprises a step for adding one of said first intervals to one of said time codes.

40.  The method of claim 38, wherein the step for calculating a corrected time code -

farther comprises a step for subtracting one of said first intervals from one of said ime

codes.

41, Til&‘, method of claim 36, wherein the step of calculating said first intervals 1s
20  performed using consecutive read times and the step of calculating said second miervals

is performed using consecutive time codes.

42, The method of claim 36, wherein the step of calculating said first intervals is
performed using non-consecutive read times and the siep of calculating said second

intervals is performed using non-consecutive time codes.

25 43, An apparatus for processing aundience measurement data, said aundience
measurement data including a plurality of time codes and a plurality of read times, each

of said read times corresponding to one of said time codes, the apparatus chpIiSing:

22



performed using non-consecutive read tinmes and the step of calculating said
second intervals is performed using non-consecutive tinE@ desy 725 43. An
apparatus for processing audi ence neasurenent data, said audi ence
measurenent data including a plurality of tine codes and a plurality of
read tines, each of said read tinmes corresponding to one of said tine
codes, the apparatus conprising: 22 ~. JAN 20.5 7 an input port for

recei vi ng g, Rl abd taively datalitetardsscorachcidéarer@d opdpemiEpinesi ng one of
said tinme codes and a_ correspondi ng on 01:i .said read tinmes; and a processor
adapt ed «feidtimercailsendmeresnpdng PrerisydEe 5Re 2% o correspondi ng read

times are t1ne | é&%ﬁr@@ S%b?é?m&n@%heﬁ Sl §ite tide® aeodR angts@nding s¢adr ead tine
i ncl uded " & TiTs E)D ata record have increased by ﬁlgdggpé%(ti mat el y equal
amount  riheatare/émt dockedsseclothet o Eadtinng pasle apbla SrssBEbiEe FIPRESC8de el uded in a

second data record,. said, first I NYLLesel Meshdatadsai d i nput
port 7 at®R @Fﬁa%é%ﬁ gereaseh d&n@gpﬁ}%%%ﬁ%ﬁﬁ%@@fﬁ slz_ii d psr ocessor is further
B R e e oda and o (nl 14 1oad 10
imes are not tine |ocked suc at . i i code and a third rea

time i ndbﬂmgefdcﬁiiﬁ‘ﬁd@f%amlﬁ@ltaalﬁklt@g@{%lsﬁgﬁﬁ@%@tmﬁgﬁcr eased by an approxi mately
equal anpunt. rel.af] Wkl Alednhie waiiGkaid (rouieddbs didneidcode i ncl uded
ina foul Blﬂasf"‘g%!r)éeé%g#g,ﬁst%?d 4tphi rd dgta record being.recej ved at said

i Nput  potdrelmiaingtrrdnimsaird nbicime Incladsuch thas e 81w Hmg £EISHE AETH €3 d processor
is further adapted to. determne ' ' GRASSoAREEAbfhal 15 read tine
expet{ ent8s l%fg’é&egrmr?o@égtdg n@ﬁt??ﬁ\?%@ﬁ&%ﬁnﬁg&’ ng ??rr?e | g?ﬁ%% and not being
tinme | ocked, andatv@ tbis Eonsi Bad fansid 4 Gnsh timei déninélfifedone fortngite of said
time codes that are corrupted, and,- '..further, wherei lnfq L ocessor is
adapt ed teeordasaidiiig 8atpFreordbeime FEevE] paf &P PREE ELénsé %@lﬂgai d corrupted
time cod§e§0r3281d44. The apparatus of claim43, wherein said third tinme code

is corrupte said processor is further adapted.io use, an d‘ggm&mt by which
sai d f oushéreiemitl proprssor frciugbar edaptpcelogiefeyaing SELTR FRF PP 84054 ne to

calc % atc.g ﬁ(fl%rgx%grgegges LLIE. £Q9€ 52 PLAES 1l GirloNbdkdd and not being
time locked and to use said transitions to identify one or more of said time codes that are

corrupted, and

further wherein said processbr is adapted to calculate one or more corrected time codes

for said corrupted time codes.

20 44, The apparatus of claim 43, wherein said third time cods is corrupted, said
processor is further adapted to use an amount by which said fourth read time increases

relative to said third read time to calculate a corrected time code to replace said third

time code.

45.  The apparatus of claim 43, wherein said processor is further adapted to calculate

95 said one or more corrected time codes by adding one of said first intervals to one of said

Hme codes.

46.  The apparatus of claim 43, wherein said first data record and said second data

record are consecutive.

47.  The apparatus of claim 43, wherein said first data record and said second data

30 record are not consecutive.



time code. 45. The apparatus of claim43, wherein said processor is further
adapted to calculate 25 said one or nore corrected tine c;gogesff,ig@y?p fdi ng
one of said first intervals to one of said time codes. 46. ’:J'I‘ﬁ’e“é’dgarat us
of claim43, wherein said first data record and said second data record
are consecutive. 47. The apparatus of claim43, wherein said first data
record and said second data 30 record are not consecutive. 23 AN 20L9 48.
An apparatus for processing audi ence neasurenent data, said audi ence
measurenent data including a plurality of tine codes and a plurality of
read ti kil e8¢ Ny Afins abf FRadinki BRBeOr hespendt N, caidneudtncsai d tine
codes, the apparg{)us conpri si nlg: an input port for receivin plurality of
dat a r ecoragereneaiciitadatiudirascdwaly B¢ ooy avfer Bifrality o5& mfl?%gacﬁodes and a
correspondi. e of i [ g adaphetkit® determ ne
whet her g?lgq?éﬁﬁemegggtgfgspgﬁgggg?ﬁg Oﬁégéﬁgidg%ﬁg%%%d . ti%gss gaire tinme | ocked,
and to igenpitpiridnerecsivings guafitysdidaa réonels codedtartrerd arlediepprafit ed based on
whet her sajd tine codes and said c&rﬁré %{l)é)ndi ng read tinmes are tine |ocked,

and to cEICHPaE¥eHHE LPTRBPREIES 8 W&%codes to repl ace one or nore of

said 10, gx%'ééésl&t £k PR1E0H8s whekEutdetne dfes A eaidppaspisigataic| ai m 48,
wherein said processor is adapted to deternine V\Qet her said tdi me codes and
sai d cor fespondindotkeddnd forigentifi eF FOTq FRE JUE O HELHT SOTHE “a set of

first interval s.h en.. sai 1 5. : el ars eeRMdckent erval s

bet ween é%?%o iwr}rleeﬁé%%gd;?_&%g%ﬁg %?djssagji %@ﬁl%ggﬂigﬁetagm%l s corresponding to one
of said sgcondadbate pheny alos, candedinromgar intgrlescirco? BarEed% 2st i nterval s
to each of said. correché%gqé%ng second intervals. 50. The apparatus of claim

48, Wher eTTPES NS HgE s adapted to identify said corrupted tine
codes by identifying said first intervals that are not approxinately equal
to said ié).r r e’? eo Ql(njplalr*]a Ssoefciga?g -’!LSTtW re\rleaﬁll Sséid processor is adapted to determine
wﬁether said time codes and said corresponding read times are time locked by
: caiculaﬁﬁg a set of first intervals between said read times and a set of second intervals
hetween said fime codes, each of said first intervals corresponding to one of said second
15  intervals, and by comparing each of said first intervals to each of said corresponding

second intervals.

50.  The apparatus of claim 48, wherein said processor is adapted to identify said
corrupted time codes by identifying said first intervals that are not approximately equal

to said corresponding second intervals.

20 51.  The apparatus of claim 50, wherein said first ntervals are approximately egual to
caid second intervals if said first intervals are within a predetermined tolerance of said

second 1ntervals.

52.  The apparatus of claim 51, wherein said predetermined tolerance is equal to one

second.

25 53, The apparatus of claim 49, wherein said processor adds one Or more of saxd first

intervals to one of said time codes to caleulate said corrected time codes.



20 51. The apparatus of claim50, wherein said first intervals are

approxi mately equal to said second intervals if said first intervals are
w thin a predeternined tol erance of said second interval sj %ﬁ_%ﬁré@z
apparatus of claimb51, wherein said predeterm ned tol erance is. equal to one
second. 25 53. The apparatus of claim49, wherein said processor adds one
or nore of said first intervals to one of said tine codes to cal cul ate
sai d corfect ethetappmatcodatim 24, WiSrdnii P PORssos bR EH A0 U6 ¢l ai m 49,
wherein said processor subtracts r . I: st intervals from
one of s SHHF%W% ‘5E8§”$8mééP%ﬁfg?@%ggwﬁgg%gféﬁ?%gﬁ%?%%&%odes. 55. A met hod
of processing audi ence neasurenent data, said nethod conprising the steps

of: 5 receiving a plurality of time codes; .generatjng a plurality of read
Ui oS, SEhd rb sl FEEORCHHEBPSHH TG FEREAAge P e LEU B RE St m ni ng

whet her 5@ dstime codes and said corresponding read tines are time |ocked,
_identifyln% one or nore corrupted tinme codes dependi ng on whether said tine
codes5 anekceisap d phoslitpsiiomdiodg: read tinmes are tine | ocked; and 10

calculating one or mbre corrected ti Qq% 188 BRLIAGE@B&sOr nore said
corrupt ed® Fﬂﬁgagéﬁggfggﬁﬁhfﬁ%Sﬁg{%bgggg(E %%h@%%, ﬁherein said step of
det er m nigag el Reemhsahid tinemBles atkeRl canepsatin; realrtngs pondicigeieéad times are
time | ocked conprises the steps of, calculatin set..of fir intervals
bet ween yhﬁ@@ﬂ%dﬁﬁpﬁﬁ@@PmTEm@émﬁﬂpgﬁQﬁf%h%QP“%Wﬁgé%%ﬁﬁﬁf%#%gé%ls bet ween
said ting;codes 'qﬁﬁgﬁgggﬁggk@&xgtgndcorresponding to said first
i nterval s; conp%rlné sai irst intervals to said correspondlng second
i nt enval salcdaihg et inbyicagecieddimssetes tpfepkias eneE BEREAI FUEIRIE €08 hat are not
approxinat%%y equal to said corresponding first intervals. 20 57. The
met hod of*®€fai m 56, wherein said step of identifying one or nmore corrupted
time codes depending on whether said time codes and said corresponding read
times ar e56. The method of claim 55, wherein said step of determining whether said time

codes and said corresponding read times are time locked comprises the steps of; -

calculating a set of first intervals between said read times;

15  caleulating a set of second intervals between said time codes, said second intervals

corresponding to said first intervals,

comparing said first intervals to said corresponding second intervals; and

identifying a subset.of said second intervals that are not approximately equal to said

corresponding first intervals.

20 57.  The method of claim 56, wherein said step of identifying one or more corrupted
time codes depending on whether said time codes and said corresponding _rcad fimes are
time locked comprises the step of: |
identifying one of said times codes located on efther side of one of said subset of said

second intervals as being one of said corrupted time codes.

25 58, The method of claim 56, wherein said step of calculating one or more corrected
time codes 1o replace one or more said corrupted time codes comprises the step of:
adding one of said first intervals that corresponds to the subset of said second intervals

to one of said time codes.

25



time | ocked conprises the step of. identifying one of said tines codes

| ocated on either side of one of said subset of said sec?%bgﬁnt ?ﬂ‘m:*m S as
bei ng one of said corrupted tinme codes. 25 58. The nethod‘d N 56
wherein said step of calculating one or nore corrected tinme codes to

repl ace one or nore-said corrupted tinme codes conprises the step of.

addi ng one of said first intervals that corresponds to the subset of said
second iptervals to ong of sai.d timge codes. 25 ~(,] 1.} 3i..idl" 0O 59. An
appar at us’f or‘%ibr Yrages ng)ra?fa?eésr’l%% WO r BREHET g?ta’sé&il% %Eﬁ%l%nce

measur engRhsuftaleat ung hadidng apptlitabl deyuspfialselieairdakadatfaaietzor ds, each of
said data records including a ti code retri g%ggégrom a. bropadcast signal,

and a reggow ﬁﬁ@lﬁmﬁﬁ@é@@s&%ﬁ&d g SV epiedshe §l§‘_§?ﬁ 1Hat'®a set of
first inberass BPLAPER. o duiedth L {oMBonm AR aMathemRLICad tnbel ated Lo a
correspondi ng set of second intervals between said tine codes, provided

that Sai aretrhatiercoiddly releed tot caossroageestt obsicendapiparpla beiweordrting ng: a neans

for receivjng sai lural.ity of da rds; ' ns _for processing
sai d dat 80‘1'3(373]6‘?%@3% tﬁ%?adghggé%de? ol n%t%glrcr& (s%% oS ﬁ%lé}gtﬁg(@g%%%%% to said neans
for recehvyidigs fopndeisal chitBanbyfodtatpreonesgaidhg bei ng adapted to deternine the
10 magnitudes of said first and second intervals, .conpare niag;[]itudes of

sai d fir stoegpYigdEesHie i dik 1Eeqres: FRS ACHy Ob HECE T4 BHPEQMY tine codes

that are.gQrr %ﬁgrecéi%ng,%@%d.ié YoeaR8 Rbcetfothel a8ted 14 EBmERARS that are
not corrupt eoT’, and to calculate a correct e§ tinme "code for each said tine

code hatnagsitcles ofiptiedirst6od sqed appralatcasper redmindesof sathfrkird sai d nmeans

for processi cal.cul.at sai d 1 I Dy, -ggﬁﬁ' ng one of
said fir §?°°P€%@W%T%él?egg%n°§e B?Eg%?’(%gaﬁﬁr%ec%oggge%g%f%&%ﬁ% ’e?plpar_ atus of claim
59, wher ehflosabet dfedd sinfeanddp et essiongnopkd whdteslcshiet covettedembed ti ne code
by subtrac%iaigg one .of said first tervals fromone of said tinme codes.

i
62. The &P %l?at‘ig s TP §Pqn TG!S Cf”ﬁﬁq%r conprising a storage means coupl ed
to said
60.  The apparatus of claim 59, wherein said means for processing calculates said

15 corrected time code by adding one of said first intervals to one of said time codes.

61.  The apparatus of claim 59, wherein said means for processing caleulates said
corrected time code by subtracting one of said first intervals from one of said time

codes,

62.  The apparatus of claim 59, further comprising a storage means coupled to said

20  means for processing, said storage means being adapted to store said data records.

63.  The apparatus of claim 59, further comprising a communication means coupled
to said means for processing, said communication means being adapted to communicate
said data records, including said corrected fime codes, to a cemiral data collection

facility.
95 64.  The apparatus of claim 59, further comprising a decoding means coupled to said

means for receiving, said decoding means being adapted to extract said data records

from said broadcast signal.
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20 neans for processing, said storage neans being adapted to store said
data records. 63. The apparatus of claimb59, further conpri gifhglf 2667
comuni cati on neans coupled to said neans for processing, said

comuni cati on neans bei ng adapted to comruni cate said data records,
including said corrected-tine codes, to a central data collection
facility. 625 64mne TherarPar ahis s9f rusha dirpsing Urdrief 1EaRPEduplcAdo aadecodi ng
means coupled to said neans for receiving, said decoding nmeans being
adapt ed t meext foagtocsssing datsad meenr s rectiving sad doinconcheadeing iadarigd 1026 1 8
JAN 201) 65. The apparatus of claim59, further conprising a timng neans
coupl ed tgmggﬁﬁsmﬁﬁﬁﬁ %r processing via said means for receiving, said
timng means being adapted to generate said read tines. 66. The apparatus
of claimb59, further conprising a display nmeans for displaying 5 said

br oadcast 66i gndhe apFaratihef appani; fisthof coaptmaismeSodispihe e Baidsplwogdcast
signal _conprises an .audio signal.. 68. The apparatus of claimb59, wherein
said Eioag§§i¥”§?%%ﬁgn onprises a video signal. 27

67.  The apparatus of claim 59, wherein said broadcast signal comprises an audio

signal.

 68.  The apparatus of claim 59, wherein said broadcast signal comprises a video

signal.

27



