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APPARATUS AND METHOD FOR DETECTI NG AND CORRECTI NG A CORRUPTED BROADCAST
TI ME CODE FI ELD OF THE | NVENTI ON [ 0001] This application clains priority to
US Application 10/ 047,734 filed on November 9, 2001. The invention rel ates
general ly to audi ence neasurenent systens, and nore specifically, to an
audi ence. neasur enent apparatus that extracts time codes from a broadcast
signal and then detects %WW?DIFHREEMMMM are corrupted or
erroneous. BACK ON [ 0002] . .Anci 8b¥ i dentification
codes are oft en sideg-tmicGos CAORRMSETHIAHRS AR 510 prograns for the
pur pose of enabliTng audi ence neasurenent. The ancillary identification
codes, which are added at the tine of program broadcast or creation, are
subsequent |y accessed at apsiign@F THEIENENGHONite to identify a program

being viewed or heard at the signal regepiian.:si tig/@ndi4 dited dantifying the
time at moc]wmmapm@gmamlws Efé‘?%% t@i@&egﬁg%gtrl . Systens for encoding
vi deo si gnal Stée‘é%tﬂm?n%l? L AkMidrtenics bieailly an audiode schanaeBeBIFI® wi despr ead
use for CHAEE 7> For exanpl'es of such systens re]élge;&ree cts e coed ent No.

5, 425, 10Qnd gofheeefcaly, @l an, andicoes PEECEETHEPEPHS erence. Many of the

vi deo encodi ng systens ar S} %ggoﬁe@{gqh@dmaﬁb@g&abﬁretcheﬂﬁfbi d,
peri odi c fophi A B stenplan ﬁﬁaie?la‘%:e?éeagi stic of video signals by adding the

anci | | ary, ¢Qffo@t periodic intervals in one of the lines of the vertical

bl anki ng 1 nterval of a television signal. In contrast, audio encoding
systens have becone feasible nore recently because of the greater
“difficulty in hiding apaakGROUMND @QETHE ISVENAIONhat | acks the rigid,
periodic timng of a video signal. eci.fj oat Ol N EhaGaIeASIbn be - masked
during pe[ﬂDQﬂjsﬁn@ﬂlamlé%héﬁ@f@Plcgﬁisea‘%ﬁg% agaﬁﬁci%ﬂﬁéydc%%ge cannot be inserted at
regular intecy lﬁr“ﬂ?”}{»&ﬂ&eobf NRERingf addidicé nherswainente oi Fiei @acllaW t h peri ods
of silenc: a result, audio encoding systens {ypicall gm%nn?[e add

i dent i fi cidentifivatiochedest whish greotsidadidhe L PEPFRLIPEEE o it ervg s. [0003] To
enabl e audience e sonRiGRYSRLA aRrRab iknegdcaspraindengi igwsdtdron codes
begin witf 3eq§§nﬁlgha?%§ﬁre§g§?tgﬁ?%‘r ‘\é/e?ar_t - of - message fi eillégltﬁ@i r%graﬁl jows a
decoder  t Beagt®ticthé sigiah dedepiirin mtﬂ@fitf(ﬁéd??@&é‘}g I“g%?vaé&' BBECe

dentifi Cgéijlng Qie&g%f@an{l §3lrsgen£shﬁﬁ eh&%b'vﬁde@%igh'éﬂ@ 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 designed to take advantage of the rigid, periodic ummg
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.
Specificaily, coding cannot be masked during periods of program silen_ce 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 andience measurement, conventional broadcast identification codes
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 field containing a characteristic time,
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source of the broadcast program A tine code field containing a
characteristic tinme, such as a tinme of initial dissemnation of the
broadcast froma network feed site to affiliated |local stations, follows
the SID field. Gther fields nmay contain additional data. [0004] A -
househol d site sel ected for audi ence neasurenent may decode a broadcast
program signal to obtain the tine codes and Sl Ds enbeddgd tqggerei n. The tine
codes 3 % DS, & kAl arkeatindibe of chesehaicat Siomea AR ELAGRM | v
transmtted to a central fagcili Of . I LBl B hadkibihl afa.activity | og
t hat idanﬁmia‘tetdéscaﬁﬁ@q@ﬁadamggegﬁﬁi}%t?‘hg?%gﬁ%agt of identified sources
relative to a set of tinme codes. Thus, the tinme codes and SIDS received
froma household site are conpared to the activit tonlodeRki fy the

pr ogr ans0004)at hivasvleld el saleciopelgr RRmge é‘%ea%“FFén"ﬁ“oums?éﬁiS %iesai te. [0005]

However, the ti.ne. co L ACLERs oSk Rebeddet neode. Thels be

i nsuf fi CITRFP™ $9'% a%?%n?%ent i cSajt ion of the time at which a program was
vi ewed. SpesiTsi galsloyed @ thel bbusyhold pite aed, FubsRap e TansTHiER ¥ Haf™ 5% pr ogram i s
encoded and a_tinme when th . HRMehSrA theEtroadp@cLfivigalflay, a network
may encofelisy &’6@959\9# OPFYVl%nB%%rEEVl&ﬁ{O ue to the network and with a time
code equal of Rietifddanetasceptincto a sehef tibe oudbsc HTTURhH HEIGCAMRS 28 itially
distributed to affilia local bro ter Yo & Skl letpRodin®d i but i on
system Tseived ﬁﬁ%lahﬂ}‘%‘%@gé’é"t@f??o%?e el tq%ear%‘ﬁl??n%m t ttﬁ% prrg(z:]r am i medi at el y
or st ore gl he. RTAG AW difkardAOlE Sowehdvsr. days before airing the program As
a result, the tinme code enbedded into the broadcast signal may have no
relation to the actual local tine at which the program is broadcast to

vi ever s/ | 60%‘5@@1%&er %mu%@aé&és eNRich BohItRE @YY cqiemEldssnayi tevmsugficient r ecor d
broadcast[ prograns for i ew

ater view ng of the recorded program.off-air
t her eby ab soable westiffegtion efhtbe timsott laeh %ﬁ@WQW@%‘nﬁg’dﬁ@?’#t he si gnal
and the actual |ocal intd WhinGE edcB@eddimadr @i wervibewede [ 0006] To
conpensat 8faf’5'?aytcf%g‘ﬁpb8 een]fqiiéa elt1!lmF%rtraé%dIg‘#{?11'35l that may occur between program
encodi ng preta iodredntprcirdin smetwdiemay greeft progimevitl il yReKdt | v
configured tg record.. a set of tiﬂ%§ shERVA e blagrapGE ual , | ocal
times at ‘%h?%_ﬂo aﬂég'éth%as ecﬁ?%%‘{ugfrt]gias ecllﬁg&t(}]é%oged f_ore*%)/]:aevm ng/ | i st eni ng-
Mbr e speGhiianpdistibuted oedilistadiiecal broaiyestirn byla sataite distitygen sysewe K¢ or  each
nstance thay a,Lie code, |5, 0ekeql efl RIS M \uPbogiamA RY S Onal

bei ng vi

hours or even days before airing the program. As a result, 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
causing a sh1ft between the time code embedded in the signal and the actual local clock

time 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 1s additionally configured to record
a set of read times that represent the actual, local times at which a broadcast program is
being decoded for viewing/listening. More specifically, a read time is obtained from 2
local clock for each instance that a time code is detected/decoded in the programming
signal being viewed/heard.

[0007] Unfortunately though, the data collection performed by an audience

measurement system such as the household site described above is not error free.
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[ 0007] Unfortunately though, the data collection perforned by an audi ence
measur enent system such as the household site described ang{st Wqﬁuerror
free. 2 - 3 MAY 2006 Specifically, decoder error may occasi zgﬁt'y' se one
or nore of the extracted identification code bits to be erroneously
decoded. Generally, the probability that a tine code bit wll be

i ncorrectly decoded increases nonotonically with the etg(]‘o%g{g!actesdoaci ng of
t he COde%&fﬁcﬁlth”&lécb&rseﬁaﬁhmagnbtz:aﬁwllﬂﬁmaéﬁd@%r BFeLy't AR accuratel y
decoded SID _does not.guarante e ) &le@btabiliyy thadein t s have
been decé@@éﬁcéﬁl?fb?OdF&’@gt.c’%laﬁmnaeg‘éﬁﬁf%ﬁ&%ab C%éi%g}ér,%ﬁors, the audi ence
geas ur gng&fe @Mf}iﬁleﬁabiﬁ&iﬁeaﬁcdkwﬁeé finctéanes monotaiopty ¥ith the tﬁapqml SB?‘FIE code can
e read -- either because none was e LeHaal dédaldd siDy or
because of thsicgdfabit fieaiEfia Wﬂ%ﬁgt%‘ %8%S}t‘llg’ﬁngﬁifatts t hat degrade or

“acci dent {Désy o‘?%@g’}&t&é"ﬁaﬁ@@'@smcﬁ’@&f tiré o] bits deepbden deqedsd ior fIser lbxacer bat e
data cofPecti&n errors. [ 0008] .In additiong{j% %ehe deca t&rEpEs di scussed

“above, audditercéo Meeslar emerhit the Apdieptrs IR YTt i e codes from

audi o signal s are al 0 dat@d -Celihed Hebfe Bk oras addsioni theed Wit h
usi ng a tfﬁ’@f)ﬁd nrégf’%?crklg{?ec?)g%% '

e signal to_be d,ec%%}d. épcfci fdi cally,
despi t e GigamBibitallady Aeooesisignal fransreission andrdistriion 2BHat) B 9REYF naudi bl e
burying of a ti code withi ' ' drdihatexha@vad Wshher enabl ed
t he retrioé\i’&?éengﬁlﬁﬁr Ses%ewg%d?agfg%h@e%g ?la{l)rllﬁagl te, a time code cannot be
reliably @xidiegtaersf roman inevitably degraded signal picked up with a
m crophone. [0009] Unfortunately, prior art systens designed to overcone
such data collection errors are often conputationally expensive and
requi re CapEH]eX SRGARASHI A8 ®EsHePIBR0dEs dishlsbedc abovbe awiisit ynaandemedtf i cult to

mai ntain and repair. For exanple, U S Patent, ....5,481 294 t.o Thonmas et
al . di sclostens glepignd,iocprlisst %%Fg‘ilﬁstﬁ%{? fﬁ‘é]@sSlﬁ“Na%o?fﬁLﬁ‘SgtP%%cam f/igtaexpensi ve
feat ure ro60BhtBR SXSHRIAR AL k nitophoto et badinggayntedecdlsd 10] As a

result, there is a need in the art for an audi ence urement. system t hat
over comesSenificaly, dospite dranatie advapesgnitgn daq gt £8t E%E F%?P%e‘f“? B’FB‘%J':’ UMVARY OF
THE 1 WE% of a time code within an audio signal and that bave 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 computationally expensive and require complex processing equipment
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 andience measurement system that

overcomes one or more of the foregoing data collection exrors.

SUMMARY OF THE INVENTION
[0011] In accordance with ope aspect of the invention, an apparatus for processing

audience measurement 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 time code retrieved from a broadcast signal and a read time that corresponds to
the time code. The read times correspond to the time codes such that a set of first

3
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[0011] In accordance with one aspect of the invention, an apparatus t{or
processi ng audi ence measurement data includes a data i nput=ppfithf 6¥00
receiving a plurality of data records and a processor that is coupled to
the data input port. The data records each contain a tinme code retrieved
froma broadcast signal and a read tine that corresponds to the tine code.
The read.tines correspond to the tine codes such that adés?%t ggffirst 3 --
1H ( 2006 interval s _between,t thaliéAle Selated A heesp?idE| ¥y Ot el ated to a
correspw%b%t@iee‘bfhe rg%ﬁﬁ%lﬂ? 4#‘ﬁtn{eafﬁ!\éal sédlglg_t ween the tticggﬁggge%g\hen the tine
codes aL& RPint&QAls bpineeh th liee gordecwlanohe S5 " 'ne nagni tttkjldes of the

- first and second interyals, . NRgHMdt indealsptompaeesfthe st and
second PrRoeBYPfERTYNSS %H%%g%&;ﬁﬁn%?iangf the ti rrefrc(?i(?des‘3 Jhat are
corr upt i RE BRI firkme sedond heervalsto WeuEy oph 8t ML e UBt ed, and to

calcul ate™a"corrected tine code for cpdgott doatipted amdrioupt ed.
[0012] ttimat soec ovrermicdeand 405 cﬁrfﬁ?rﬁé)ff%éesﬁ%glo%%s the invention, a nmethod for

identifying sand, 604 £,86 Lddedoraeh e omleehadis carppte al i ty of time codes
extract 68 From a broadcast si gnal includes the step of recording a set of
read tinmes, each of which corresponds to one of the tigemﬁé;Odg'{sfﬂ and each
of which._indicate m@eg 1P hénest PO AR iRgntibie netod favadentioiag ed fromthe
broadcagpbgﬂéﬂgﬁ;‘f&fn a glﬁ{ﬁﬁon, ?gtpﬁe et had inclﬁ(g%s the Eéc%?%i%gl :

det er mi nigigetingsete af mérerofa Hlwaldty wAtECHROOFBHTAE RS TPRLV P ves,” det ermining a
set of second .interyal t LTk Qdefhicheattspaids i ens et ond

i nt erval @C@S‘?Sr%%ﬂ%a?ﬁeﬁ&flg@g\r%{a% “the First interval s, con%)ari ng each of
the fir SiheitiheEots Saridoeact of whizhriadipatesawhp Be COREPOIdMENDE Lo V8%t er i ne
whet her each first jnteryal and, cqrreshondi0g,S8a0RudRRY Ydps af €

appr oxi nﬁ?ft@l"‘?‘ié‘éﬂi‘%ld?e E?W@‘Y%t?’i%ﬁl'fgjﬁtaﬁ%?%nc?udes identifying a subset of

the SeCO?&euﬂiﬂh&%\é@i SF firhidhterale berteaatiprroad thmese Hsfermeping 2 5 059?98?$es pondi ng
subset o '

[ the first intervals based on the I KBERBIhE G Wherein
each of imavasbameenhemesREcs ﬁ"’lcgr"gg:}esse?%n %sgégicg?ée% "W th at |east one
corrupt eglet i 9BinfR (s, caﬁg | el af thedirst iamrvabctpedelt domespoodiag s¢cepdt he
corrupted ti1nme code. [Okallg?

i | I n accordance . with vet an t of the

present ixemattp &#@e@@f‘@ﬁ@%%{% pRieTY (?Pgé’o‘g%?ﬁ%\énlge a‘?c}g?gﬁﬁte efﬁlg%tgs and

corrects QNGxiffardip efual f The Rlethod fhriiér BlchidbdTReRERIRE a subset of the second .
intervals that are not approximately equal to a corresponding subset of the first intervals

based on the result of comparing, wherein each of the subset of second intervals is

associated with at least one corripted time code, and calculafing 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 plurality of time codes
extracted from a broadcast signal. The software is computer readable and includes
instructions for causing a computer 1o receive 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 broadcast signal. The software further
includes instructions for causing a computer to calculate a set of first intervals between

the read times, calculate a set of second intervals between the time codes, wherein each
of the second intervals corresponds to one of said first intervals, compare each of the

first intervals to each corresponding scoond interval to determine whether the first

intervals are approximately equal to the corresponding second intervals. The software

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




L I Ay T
~extracted froma broadcast signal. The software is conputer ¥ e4dabt¥ and
I ncl udes instructions for causing a conputer to receive a set of tine
codes and receive a set of read tinmes that each correspond to one of the
time codes, and that indicate when the corresponding tinme code was
extracted froma broadcast signal. The software further - includes
I nstructions for causing a conputer cti ts§t BOVEN c{ al Ntervals
bet ween atehet mpprdxiniatabe equalai A UFORTEOY lgﬁtsu O]Ffa erva ef ween t he
time codes, i WISLEL {}ms Bn, v@:feréﬁ‘%esﬂgﬁﬁlédldﬁbﬁt wabaoﬁd)rmmmseacb one of
said firstinterva npare each of the first interv léal uER gch
cor r es ponshotigtes eitna l¢aa1t®p\¢aﬂrunt%ﬁféfé% 89dei st SARSTRRFONRTET 19 8 T nterval s are
appr oxi mat el ua g second intervals. The software
|nstruct|8ﬂ§é{?c§ﬁ(ﬂf’?1%°réeg§h%e tﬁ(ral &ggﬁggfg&eép to identify a subset of the second
intervals that 4 LU(ic are not approximately equal to a correspondi ng
subset of the first |nterv s. b RRE fsgon, wherein
the i dent[P¥34ddm aggedapcs ﬁ%%@c?ﬁa%g [90 gfeg&gglgﬁ&mgg%oaglﬁat ed with at
| east oney§QRLSiPhRAnES MEasGOsient datadnod:laiesentehts fmumm@am@rabm@mt e a
corrected tine code for the corrupted tefrre %% g ﬂ, { %ﬁj gdance with
still andpﬁ@%e%ﬁé%ﬁoﬁlfa]?rﬁ@cﬁé% t TOFF5 St TEH0R A PARHRY 8t 8" 1o processi ng
audi ence Jrpa o Ghel dFCatidBSe @odaaaasne%m fof ealealstinegn setpifufivatl i ty of
tinme codes extr ct ed’froma broadcast. sig ans for ordi.ng a
plural i tymwfvall%b‘iﬂwmnntb% read gigeh by JEFRYPHA 3 ﬁ%ﬁfﬁ‘%?ng’tai@’eﬂ t"é"af”g%F W codes, a
means for,cal 6l gtﬁl mtaﬂ& &gét%rsecbﬂa ﬁﬁmssmemaeoaeem times by

erence et ween

determning a two of the read tines and a neans for
cal cul at i defermitsng a diffesaco hetweant vovfltke toe wedes. Epdh ofjthgest

determ ni ng a di.fferen fet he second
i nt erval s 5?°Pg‘§f)on%esgfo %&%Eﬁ@%‘) T?'L é‘?&%{ %al saﬁd{gﬁega%%ggrf%% us further
i ncl udes a)mmang efmhrof 1l:hcz)|[1'q:samtevrrg;alear:si:acbfofﬁltaecoﬁlresps'ndmgl$€E§=pndain§ler¥ft3>S tlach of the
correspong .S€C0 i nterval s etdsrm nemv\q; her one or nore of the
time code® ]i‘ Pg%f’fﬂffﬁiﬁ%“-il PR BTGP AG P8 A" F ur t her aspect of the

pr esent |nvent|on t he apparatus further |ncI udes a neans for cal cul ating
a corrected tjme code for. at |east one of the t time code sed to

cal cul at el 0AEhAGET MG 1% A fudier gL FiFels FEon e SRS Pgasr -

includes a means for calculating a corrected time code for at least one of the two time

codes used to calculate each of the subset of second intervals. The means for
| calculating a corrected time code may include a means for adding one of the first
intervals 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

intervals.

[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
phirality of data records and a processor. Each data record includes 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 code included in 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 time codes and the corresponding




calculating a corrected tinme code may include a nmeans for adding one of the
first intervals to one of the time codes, wherein the first'i r-‘i'tfe‘,r;;,val__ to be
added to one of the tine codes corresponds to one of the second interyals
included in the subset of second intervals. [0016] According to a still
further aspect of the present invention, an apparatus for processing

audi ence neasurenent data, such as a plurality of time codes and a

pl ur al i tipad @pesy ayqdotttimelocked atchdhat e dliplde twle tahba thirdeead ditesnclizded! udes an.

i nput pagpt, L\ . (N f data recqrds and_a processor. Each
data recor Jﬂllﬁ)&n%ift%%ggr\&ohﬁge Igofx “ﬁ%g’%bkeax ag%raes a‘ge}?'ae at' %gmggr% FE86natng read

tinme, arfdutheaptiveesd orfoutbttiarendiode ::cisdehintafouitli daa recedleTheathitdtdag

correspandi read tings.are ti | ocked such t hat first tine code and a
(rst T ok Padtrived olia it aod e S i PUCOAH: A0 | Te BRSStiby an

appr oxi naitkdrydetsiiiles vldd WliH tih€ lcadds\uad tthe Peal QGRE Gxpepidfbel dn¥toranted Second
time code included in a second dg}téf record, wherein the first data record

i s receitFEUgRS bohueen s figtsiecked prdnot e time lackedid useibe dapdiesd. The
processab iddndfy SRl R B eBmUARE chbig it iR c%ﬂ'gﬁéd.aﬂdadﬁiggn,gﬁé dﬁrgéétgﬁdl?d' ng 5 read

times are not ‘time | ocked such that a third tinme co rd read tine
i ncl udedralculates ophpr otd gpEecked disteccofienfer thocoripted Smseddesy an approxi matel y
equal amount relative to a fourth read time and a fourth tine code
included in a fourth data record. The third data record is received at the
i nput port |ater thanBRIEF DERGRIRTIRN QF RIEDRAWINGSpr ocessor  furt her

determ n_the ti odes and the.read tiJfes _experi ence ape or nore

t ransi t:[@@]sﬂ@gx?%aeuﬁ %féﬁq%"ga%ﬁsnﬁsﬂe‘é 8% agm%%s[otjgg? Pfﬁsegf Wge[}%(% and use the
transit iteoeme bettdrdadérstbyd ok répardTiy the Gblidwity Héstiiptiondgpetdadiclams corrupt ed.
In additiqn, the processor _calculates one or nore corrected tinme codes for
t he cor rf F%‘%?“%Hﬂﬂﬁﬂ%gf&wg%b&fﬁ DESCRI PTI ON OF THE DRAW NGS [ 00171 These

and ot her features, aspects, and advantages of the present invention wll
beconme better understood with regard to the follow ng description, appended

cl ai s, [0k FACHBRLisyask diseram efgsbrogderst mepyongyysiepmdigdng & iwraliyock di agr am
of "a br QFdeasikadERRM HriGdesy B F RN bRAdGsPClGHAR! th bl BF RRdaRst Signal
provi ders that trans%rt br oadcast si gna‘%é tlo a pl ?rué?i[t{y of ‘reception

- sites, each having an audience measuring apparatus according to one 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 mclude 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. '




sites, each having an audi ence nmeasuring apparatus according to one
aspect,of the invention. [0019] FIGURE 2 is a bl ock diagram of the

audi ence neasuring apparatus of FIGURE 1 and a consuner “devi.ce for

di spl ayi ng or otherw se playing the broadcast signals according tio another
aspect of the invention. [0020] FIGURE 3 is a table having a set of data
records and a set of tinme intervals for wuse by the neasuring apparatus of
FIGURE 1. [00211 FI GURES 4A and 4B include a flow chart of a nethod

performed by the nmBEIWILPY DESERIFLION OF THEGNRENTIHRT identifying and
correcti[ﬁ&zgrroneous time codes according to yet another aspect of the

i nventio “PEADRAEED fBESWF@’EI OrPTPteiHEng ppdeNTraorrel Gomoq breadcagipar at us f or
correcti ﬁ@aﬁre@&%éwérﬁ@fHhﬂ?ec%ﬂﬁ%a&?ﬁe@gﬁrc%ﬂrgﬁﬁ%ﬁ @PM&%Q ghagnal
record caont ’ISfl a

receives a set of data records, eac ariing a time code,
and a riéadtimenelheTipparapps dictacts shedimne codestihas aré pempbde saltilaingamd cor rupt by
cal cul at al%ggi- | | de.interval,s to read tine intervals. Mre
particuldé)?%y, amtn:é%ew%om e _%%ﬁg?flg einétergglf'cﬁfl%ff’é’amﬁ &l $9%st tine code
and a sedoindl sicaleubeddebreeh a firse dithe tebdreand adeesndatimd Sode ahdadead gahebet ween a
first read tine that corresponds to the first ti code and, a _second read
time tha‘flgg@irlf églﬁ‘giﬁtﬁg %?tge?qé%téﬁﬁfﬂn‘? ﬁ?‘ﬁfew’é"&ﬂ’@?‘&sltg%{el%“ e &rdeamd are

appr oxi ratebyd edafime e RoirfipondaliaBe BRYnDEmMEAtdIdat @ dhe BRANRr S8l Y, if the
intervals are not gproxi matel y equal , then one or both of the values are

i dent i f i WHOXEIARY a_ dpeiL e Valusgey og vebifatudt Canverselpdtiibe intanvsls a18 the second
Line codiprbdaRioly dfish th 8naRRARL R vARSG ReRicd o BfPLAG: L1 e code by

adding the read tire interval to the first time co rected tine
code nayWheteh coeupidine cedey sich dathe sseensk time wedecisddentifibd ttheaapparaisbsequent | y
extracte r t | T E i e may be
transm tétg]é: al%g]apﬁla gfgﬁé%?ﬂ?ﬁi ‘e ragzri:ig ltjhse I!t%isirrtywalg %3(1)1 g%%srﬁg%gwﬁ %t ﬁ%glcﬁg%f t he

col | ect ebhedatrcted tane cedd may thacbd iukad foowvalidate btherntims wodenghdthere vi ewi ng

habits of.the i.nhabi s qQf dwel 1 in L, N Lch Lhe ratys is
i nst al | esa‘?setl%?&‘%]e’%%#e@ﬁ?‘ﬁghen%wdﬁ%“aﬂg&% nlajg %‘é"&@ o F@g@f’é‘%w"énce nuner al s
r epr esentanbrhited in place of the erroneous time codes and with all of the collected datato a -

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

in which the apparatus is installed.

[0023] Referring now to drawings wherein like reference numerals represent like
objects, and tuming specifically to 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 broadcast
identification codes and may be either an audio 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 radio 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
andience measuring device 18 is coupled to each of the consumer devices 14 and stores
the broadcast identification codes extracted from the broadcast 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 network




objects, and turning 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 consunmer devices 14
installed in a plurality of reception sites such as consungs dwel I'ings 16.
The broadcast signal includes encoded broadcast identification codes and
may be either an audi o and/or video signal formatted for television and/or

radi o anéSIN)a&20ntet svosrkrak teciiita 82 tihere [t €5dR€bre W8d o hRShibd the Rr%‘?m%’ oadcast
consuner

signal p tel evision or radio stations,

devi ces %gyérqngfe%% %btg‘F SREUBFSy adthgigh desqribedas bajed S!ansmhed bizoadcast

si gnal ey MN&@O tthep roaficasts HgA ahayN Sdekd WAk tt@&evrla seff o

transmttl ng._br oadcast lnfornat|on Li kew se, t consuner devi ces 14 may
be i npl eR q?’é’ %hé’ Ay melpdmegtor eragwla, arcﬁid@teleefrsmnma,bleamﬂa pirclessTeasur i ng
devi ce 1&I'Bomowpfaﬁu§eomeaﬁ es .1 nd.stores the

br oadcast dp entificatjon codes gi?@%ﬁ&%ﬁ%é %%%%ge%bsﬁg%glcaswg ﬁgnal s that
are recel elf’@ neIRRy ey b aspll where wirdiess vilepbons! caymdinicatiort s énoaneier devi ce
14. The ghRmel BEgadcast identification codes are later transmtted via a
public switched tel ephone network 7 (PSTN) 20 to a central facility 22
where the codes are used to neasure the viewing and/or listening habits of

t he cons 0 d as bei transmtted via the PSTN 20,
the broa 6% Sruﬁﬂ r?g%rﬁm%tﬁ%emﬁ”ﬁ%%gﬁv%teé& gy be aigleitenduving

conmmuni Cmam:mzm thlBabeiﬂudis’\@alﬁ%elﬁw@hﬁer%&%ls%etr@eﬁyﬁﬁn cable and
a wreless  telephone.. O course, the mtearl % of the data must be

pr ot ect eBPSPARITRSE Ve 2 bipadspst signal fromeasg o dhe a5t program preYiddrs Where wirel ess
t el ephonBhec/eeaHl 1:94dc2R sighal @Qmechl@ntﬁﬁmn%{r{egr{@%oﬁ il Elev%%g24] Turning

now to FI.GURE 2, the consuner device e a te evl sl on havin
recei verCiEsHlt 28 (At BIecessasr tha gteal for idisplay at o ﬁebtemoueﬂsplaét (I;namimwﬁﬁ causes t he

[ece! ver aRhuelyl Wikl 309 thoeakyf 2 RINCEN b0l GO ARY, OF the

br oadcast program providers 12 The received broa
subs equersdrding itherehyi enatdingtdisplayos et iomaln additionitsi mmng a:l:nerrewxied28 t hat

A tornatiGa| D, SRR fl GAREY oy HegUN it BeRbubaHetor dor (ot
shown) fmnted rtceecdedodagm hiesp@a;l mrﬂmbdudmgceohwpmm/g aetvma 1|8at4€§ sHowittein | n addi tion
to routi ﬁ%dlﬁ:eZ e sﬂgua? tay be routed to the decoder 30 via a hard wired connection or,

an portion of the signal may instead be supplied 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 collect 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 extracts 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
IT or NAES III that is executed by the processor 32.

[0026] The processor 32 supplements each record extracted from the broadeast signal
by adding a 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




signal to the conventional television circuit 28, the received signal is
simul taneously routed to a decoder 30 disposed in the audi ence neasuring
device 18. As shown in FIGURE 2, the signal nmay be routed t©.the-decoder
30 via a hard wired connection or, an portion of the signal may instead be
supplied first to a speaker 31 that processes and -then plays the signal

whi ch is then qg%fcted_at,a m crophone 33 that routes the detected signal
to the dSEBHEH e anaudip signal anaymenteini zamey by fittyelaticbiisn ThoFdi miaey Skill in
the art, areidBedtd tHe8c 45 : resenf invention to collect data

provi ded in an audi o $§§%§%¥J$E£hn§%§§§nFm%%W 18 thepasretser 3sweh t o obt ai n
audi ence b gachredaivee thdicates theaimye otmwitidr the torrdp @RS HASLord Bel BecSYSt EMB

i ncl udin | ' at er el evisions and the Internet. [0025] The
decoder glolé X%égg)é?g%\[ﬁkcgs%gglgd%sg@i[ng?)@ %ﬂﬁtrlfi%'?%wnéwe@, aclohavitger br oadcast

si gnal afithesogph esesphudiiy SHY QA6 b rdad il diHGAS) B0 pRROSS: 320,/ piQCESSOr 32.
The proc SS9l 33‘#3%& be in'gx[ﬁ?%ent ed u,sigg a ‘Texas Instrunents digital

si gnal procesesr 2 glter e Jeds Fher & liepaerodenordufimy7be

| mpl emenbetl ofl whidl rSAf, biekeRd SHCHE, IR he!, S,.LI that is executed by
the processor 32. [0026] The processor 32 ﬂéﬁ‘%{%ﬁogﬁegnf% adgen e, &5 4 ext r act ed

f r om t hePBFEHICASTUSes Y Sloredsecoxdsds bapupplicddo 2 tlatweombimicaried déviernsa | ocal
| ock 34 : f - d t.he .t f.si | i
b oh o FaRaaloRab e AR gt R for B A e a8 P PR Ot o an

whi ch the record Is enbe or éxanpl &, a
audi o si fARfnsarigya ety ai Theammmmicadon ddvice)39dmby bbiihplemdhial ng@d féi nes  are

added to r _ each record.is decoded and supplied to the

pr ocesso?}zag]%leéﬁﬁlﬁagﬁ ﬁg‘fplee{%gﬁ t?lgéﬁne( {hpfeonyayts thg data ordomatgiable @i ch t he

cor r espotatismipsive vz the\REINI20.0dxitkmativeg 1S 668GEMAEa3R dRies 89 3R Yehe resulting
br oadcast i.den ificationé%e.cords each having a tinme code, a corresponding

SID, and™Plsmenied YSIRE 20 SFVISS that cenphles: eqrappmeation Jbeiwasn othe sudiers pr ocessed.

data in ﬁheﬁiﬁeﬁﬁﬁta@f}arﬁtuﬁﬁmhé/céﬁﬁﬂli.&ﬁcgﬁecﬁﬁnﬁcﬂlﬁnporary menory buffer 37,
bot h 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 co ' |

BTG A8y IICERE o QlalelBURAIT kihah P34 DS LLAk Al 2
collection facility 22 at predetermned intervals or in response to a
query. Telerecadndfi tepreseptativeof ahe 8ata regprdse extrapted ignthe ddeosden@p #ndr  exanpl e,
a_modem Gopeleted fy e b RRIPIL FhALGDMEEHS abd'Gndl 8 AfusdyfiQyt Suitabl e

associated with the data records have been omitted from FIGURE 3. A first column of

the table 36 contains a set of read times 40, as obtained from the local clock 34, and a

third column 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 epochal time.

4]

Each of the time codes 42 corresponds 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 uniquely associated.

[0028] For illustrative purposes, the table 36 also includes 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 time codes 42, respectively. Specifically, the time interval
44 associated with the most recently acquired record 38, i.e., the topmost record, is
calculated by subtracting the read time 40 associated with the eér]iest 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




transm ssion via the PSTN 20. Alternatively, the comunication device 39
may be inplenmented using any device that enables comruni cati on bet ween t he
audi ence neasurenent apparatus and the central data coll ecti dild -aéﬁﬁuty
[0027] Referring also to FIGURE 3, a table 36 stored in nenory 35 contains
a sequence of records 38 representative of the data records extracted by
t he decoder 30 and supplenented by the processor 32. For clarity, the SID

and ot gerre(é’é‘aﬂgé nebdScdrd i @RUad bassBataiah twhd dbdé heakatiacd eidtothds have been
omtted from RE 3. Aflrst col u e 36 con ans set of
read ti mesrlipgt acqaredpecqrdyify PR bR H%@%%%?SS%‘%’ ‘E:dkwghtlhe o r?fen o %ol urm
contains a.ggtgof time codes 42 that have been extracted fromthe br oadcast
signal using the signal decoder 30. The time codes 42 are formatted as
hexadeci mal  nunbers representing a quantity of seconds that have el apsed

since an epenhadcadse MR timdaass Qfard dh€odel o e BB scgnmraemaamﬁsfateaha uni que
one of the read tines 40 and .i s dISF edlnthes cordd38€sthe
read ti methg0argileedsthian thedrqadeasihigak 'gﬁég%%fhafaéﬁat @E]“rﬁ%?o Ffustrative

pur poses, 4t H&oli@bik fpRBedd théxehdEiass 4@, meaﬁaedoda@hwm ﬂra&bﬂie&éhdAtnﬁes and a
fourth colum 24 | abel ed Ate that contaln a set l,ytihme in v%s 44, 46
e

bet ween #batpvidedihat thetimg godse foars srres RS dbeRarts HEEHY

Speci fi Cai)ét\)éeenttlmaere&d ﬂ’ﬁeslmts%u\l@éppr(ﬂ(ﬂnai@? Q@Jaﬁﬂledlté&d/atlm& he hemsén theﬁtaat |y
acquired record 3 pnost record cal cul at ed baysesu tracting

the read tidetudV h‘*é’stb“c‘i“ﬂf @zﬂiew*% tﬁa'“*f‘H}? readitjmes 4 ma‘glilﬁ‘?ar“%"d Nt ., the

bot t onost (LLEMRETand iR ol @re’ IEQGtafelﬁﬁnﬁ%cﬂs%oﬂie&taﬁdemﬂci‘bnfehﬁn adE:k sfeﬁcent |y
acquired record. Likewi se, the tinme code interval Ate 46 ass&m ated with

the most Bishion Whenths reaql tiges 4 do nof track dhetims codesits thedatp sgto AN & MEPR Ul at ed

by subtr aﬁ)‘il%é‘l‘gimteh@ckgd MEhuS, bl n AErredpsiafig 3 RAGinW ihtBrvhiB @4 aRPirhd @3t ird&orM 1 ed
record 38 romthe time code 42 associated with the nost gcently acquired

record 3846 #r9E0IN Baessnishle (terance vEeach qiber 2.8 BB OARBTUY SP99PG ¥ %br oadcast

signal at gt heSFTBdhRles atdthe cdabite ﬁlﬁ@lddﬁéaowfiznftﬂ%&&p@ncbﬁg)@ﬁiﬁm& si gnal ,
and because the rate at which the tine codes él . . )
and time code intervals 44, 46 are time locked, the time codes 42 associated with the time

code intervals Atc 46 are validated as being error free.

[0030] 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-locked.
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are decoded is represented by the read tinmes 40, the tinme codes 42 will
track the read tines 40, provided that the tinme codes 42 are error free.
More particularly, the intervals Atr 44 between the read tines-.40 should
approximately equal the intervals Ate 46 between the tinme codes 42. \Wen
the tinme codes 42 track the read tinmes 40 in this manner, the two data sets

of read tines and tine re in a state of ti L.ock,.j.e., the data

sets incwﬁﬂrﬁef?rﬁn%n?ﬁ&%&d@%i gy a{l?fémlﬁglg% Sﬁgoﬁéjse{e%glgdo not track

the time,(odgRch Qo abddse iors tayabylinilemai®l tgng, |fongeimpld me | ocked.

Thus, when corresponding read time intervals 44 and tine cagd intervals 46
|"gs

are wit hsoftvae proewpy sbled i ShePsmeE 3F ahegewed by thepigeessqy m nus one
second, &Q&o&‘é@mﬂg{:% %ﬁﬁ%z #6262 BhiBSKaN ke MBsiSOGAS cilee4 thave | ocked.

When the correspo read time and tinme code intervals 44, 46 are tine
| ocked, hive tebmrexteodé Sode kosdebtaigsdl. ippdificatly, e fime codtct2 Hidisal s Ate 46

are validated as being error.free, . | £3 838k B tilae time code
and t he %85’0&? ?lﬁ%a?araets%cgeé{% ERs %%@%ﬁk@?ﬂ%ﬁg t eq%'lltng peri od

associ at egieM2tlacdid catiearis leadd tahthe dottare of tis stibk.t Mekie aB6stepffethsi n t he
bottommost record |s the fjrst record_.and.the_.records ar Ligdared In an
ascendi ngxhss KCH Eﬁ‘éﬁ@%’étm‘?ﬂﬁ‘ée%t%%%&’oﬁ%é’mhei %acghaggs?loﬁgh rgecord,
because tlgoreRstet BIE Ak i @dsviibed ifpfeatddddasll bian thd Sigsef tigcoetitel 50
approximately equal to the time _code int ervalE Ate_46 associated.with these

recor ds. operaigdntiphdhe earhiest aageiveddime sods fabraliditre- Bk &Y BHPTEHg% he ti me
peri od agsaghiak 6 aiildd sol e kit ki anfictodbishRagUsR,L he corresponding read

time interval Atr 44 and tinme code interval Ate 46 are not approximately
equal . Specifically, a tine code 40 associated with the fourth record 38

5220 RO RS L0, 95 8k, Wbt iactwrser 08 v by

causi ng erv time code I nterval 46 associated with
t he four COUNTERDare tinitifiezedriasdnROI REERSr is inveupeated. Precifieadly, atithfest¥mt er val 44

I s appr oxi ( ual .to the. correspondi i . LNt gr 46 for the
fifth an§6gi%bthF5€§e 'ffiﬁoﬁhﬁg’t’m gf’g%% ‘éoragse gggr%%ggtggl?nﬁtaﬁ%{l ocked. 10
[ 0031] Refeprik i ehefiow 50 CCEUIMIBE 144l baused tesminaathay tleicatdiest oxeimsitthod 50 f or
detecting _and correcting fqr such dec.oderderrors g}tagg‘%tq%l&gent ed usi ng,
for exanBPes s %W%@@W@EW&W@H’W% etﬂgreflrélﬁr% nd eXecut ed by
the procegsae GRINTER: iRt Bodl Wz ynd @t hehinedted theonb 2t Wieatep 68. dat a st ack

Is created using tine codes 42 that e : .
The value stored in COUNTER?2 represents the position, in the stack, of the time code

being compared to the earliest time code tcieq Wherein the bottommest 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 so on.

[0033] After the step 60, the method 50 continues at a step 62 where COUNTERI is
compared to COUNTER? to determine whether each of the time codes in the stack have
been compared to the earliest time code, teyy. Specifically, if COUNTER2 is greater
than COUNTER], then all of the time codes in the stack have been compared 10 tCrest
and the method branches to a step 74 and steps subsequent thereto where tCpq iS
subjected to a set of final processing steps as is described in further detail below. If
COUNTER?2 is not greater than COUNTER], then the method continues at a step 64
where the time code located in the stack position equal to the valne of COUNTER2 is
copied from the stack for use in validating icie. For example, if COUNTER2 = 1, then
the time code located in the first position of the stack is copied from the stack and stored

in memory as t¢;. Next, at a block 66, the SID associated with tc.q is compared to the
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have been extracted froma broadcast signal. Specifically, the time codes
42 extracted fromthe signal are stacked in the order in which they were
received such that the time code 42 received earliest is |ocated at the
bottom of the stack. Next, at a step 54, the earliest received time code
is renoved fromthe bottom of the stack and stored in the nenory buffer
37. As is described in greater detail below, the steps of the nethod 50
operate to test the earliest received tinme code for validity. Thus, for
pur poses of describing the nmethod 50, the earliest received tine code is
denoted tct,,t. [0032] Next at a series of steps 56, 58 and 60, a set of

o ement 88 ot pfiBds TSR RUE Fo bk (L SRERPIEHEL FELEletodt o (e

nunber oftctid we acodasd @Itlomedammbrbifwas b@g#am adlic.asichtler tclstnepnwtrlve uked toret hod
50, COUNTE be us n t ha earl i r iV code,
tct, has Wﬁﬁ%ﬁﬁﬁﬁﬁeﬁsug’gz}ﬁ Iﬁletg (Zf\(}e ba?k o ﬂtle S?%’ 6 atnd ?té%s SiuﬁS%ﬁlheé]F{g% 'Ig{ok At the
step 58, whﬁecOUUNEER&H@smsmﬂmmﬂmﬂhoﬂmtmenmeam&lmheﬂaimcnemeﬂ@nuby one at
the step 60.  The NTE t he position, in the
st ack, oft§ ﬁﬂdvnﬂgw(mﬁﬂwggefﬂmp%8%§§#%1 F%ﬁ¥ gﬂggr 0§t{“’S'tlne code tctt
mhereln t he bottomost tine code in the stack is located in the first

position, th abov b de is

| ocat ed i [Rb Zﬁ e&%fglp 18%%'(1?)5) é ﬁ%Xl ns w1tﬁ Fﬁ(gglﬁqtc%%mﬁﬁaﬂmtssﬁﬁ%o t he

met hod 50a1ﬂcmﬁﬂth¢191$) \a:nueanﬁtce,p e6 SIMeﬂﬁDC@ﬂNTIERImd ®@de mnxpassedattcbwtﬂwl\ﬂ'ERZ to
o the eal PRSIt Badem o Cev R EEETRY Bty o e fhbbrrire Lt dieat or

t han COUNRERbd 50 dvatimek ht aokeptdieviierertenedoensl dam it baecmtah Konapegtidokely. sonpar ed
wnere te, T eer Sfaf Bure s Aeperbrertrs i ste Bee Ry S LR BN E st bed
i n furt hemnedeat dinbteb alrbatwebi a re@OUNG Efdoted tneﬂlagqoeaipendstmannh@%mﬁzmestt hen t he
met hod cont,i nu es at wher time code located in the stack
posi tion %d&gﬁlt@“?ﬁgmmifﬁgmCP”EEBH%EQQ% copled fromthe stack for use
in validating tct g For exanple, if CCUNTERZ =1, then the tinme code

| ocat ed i i Lon of .the stack.is copi f ck and
stored. Mo PRt ik % Al o b SPRAGOIARARRTART, TR e

i S conparegalie t}tehﬁerizé.l Atr, w1th1n an atlowable tolerance (TOL), i.e., Atr-TOL<Atc<Atr+TOL

then both Atc,. and Atc, are valid and are marked valid at a step 72. For example, the time
codes Atcey and Atc; 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 At 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 Atc<Atr-TOL, then one or both of Atc, and Atc, are invalid
and the method branches back to the step 60 and the steps subsequent thereto, as described
above. Likewise, after the values Atc,.; and Atc; have been marked valid at the step 72, the

method branches back to the step 60.

[0037] As described above, if, at the step 62, COUNTER?2 is greater than COUNTERI, then
all of the time codes in the stack have been compared to Atey and the method 50 continues at
the step 74 where the processor 32 determines whether tc,., has been validated by the portion

of the method 30 including the steps 60-72. If tc,. has not been vatidated, thereby indicating
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SI D associated with tc,. If the SID values do not match, i.e. SliDtes, =
SID,, then the tinme code to i is not associated with the sane broadcast
program as te,es, such that te, may not be used to validate tet®s::s As.a
result, the method | oops back to the step 60 and steps subsequent theréto
where COUNTER2 is again incremented so that the tinme code |ocated at the
next position in the stack may be obtained for conparison to, and possible
val i dation of, tctes,, [0034] Referring also to FIG 4B which aligns with
FIG 4A at connection points A, B, C and D, if the SID values match, i.e.,
SID est = SID,, then the tine code, tc,, is associated wth the sane

br oadcastthpragisamoasous,cbeashe wetbdnl dohbduet at, thawagp Tewvhesad, tiocorskiedat e tc, , , , .

As aresut,. -t t ho conti nues, at te ere.tjne interval data
0 ol oot b TR MAPEPRGORSES Blan 2 eSSl e SRR 2 e
bet ween tthéhetmaserecande salidaetl @sie cadvdieh@ed to),$0.C houlhwtod ek andis@gual taxher val
denoted Atr b en a,read tine denoted tr,es, . that corresponds with the

[ PEIPTRE cBod Bl TR SRR ol i i B B PLERERAT W 1 e

. vajue O
time code'tcte and a rea

[ 0035] Newmdthodeftl aad gtaepasA@]iddiddeduring e vt rétent dfshec@epars édrationstdienel nt er val

Ate. If the interval, Ate is equal tg.the interval ALr.. w.thin.an allowabl e
tol er ancém?hf&r}go; {f;{h.ees.lé V%‘P ?S-afﬁcﬂﬂﬁﬁe ’AﬁP@fCﬁ“"""“ﬁﬁeé%y%%‘Hm}i% ??t',h? UNRd Ate, are
val i d andoeadgsetcppml ed.. yalwetk attractedfr@p th2améEbroadeda pRigeym, ted atréad®imecodes
Ate,,,, anceiWA} seting.a va(%lidityflag

t and Ate, may,.be marked valid b
associ at edf V\nat‘ﬁtfp’“"éﬁgﬁtw\?%ﬂ ahré:?(}/%{f’? gﬁnﬁ%? %V%‘F"yt,haté’ﬁvgsﬁﬁ'f QLEHESPT%n et hod may
be used tig.d.ndindalicaecddnate, trig thaatamespondd e the, timeatade R cis caladatdt & ,a sepe val 1 d.
[0036] | fi ead interval Ate, is not equal,tq the ipterval Atr, within
an al | owabl ’gts%%a%pr Zlgr;gléa rea(fll& intefva g’étf‘“‘ﬂfsé%% "%%ﬂ"g‘rﬂ @89 ’ic?’e-‘"w%‘f, t hen one
or bot h abtabt coeesctednducioethe Eime codeval.ivhichanghbtdyeermigistoed ibr Histelies back to
the step 6 .t he steps, syhsequent thereto, as described above.
Li'kew oo, B axaed, fiouP APaBEM e V4 Siaal B BERRIA ™ a4 ar the
step 72, cbis as nebivad. hfianciies theaake tvhicthehe tedipd 6fince®BaKto hs sdpseri bed
above, if, at.the ste 2, COUNTER2 is gr er than. COUNTERI, then all of
The ) me satt 1 PrEbal Sak R Eha i B S Aam 1 he Sk 4Rt hod 50
cont i nuesnaliod cotttnusd @ phe AMephidseuih eheptooakswibeBabodet er m nes whet her tc, es,
has been validated by the portion of the nethod 50 including the steps

60-72. If tctest has not been validated, thereby indicating 12 i
[0038] If at the step 74, the processor 32 determines that the value of tc, has already been

validated, then the method continues at the step 80 where the value of tcy 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 memory 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 mnterval 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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that tctest is erroneous, then the nethod continues at the step 76 where
tctest is corrected. Specifically, at the step 76, SIDtes, is conpared to
an SID, denoted Sl Dprev;o"s, that corresponds to the nost recently  ~
val i dated tinme code denoted tcprev;ous. The value of tcprevou, is equal to
the value of the tinme code that was nost recently renoved fromthe stack
for processing by the nethod 50 and that was validated during the nost
recent of the previous iterations of the nethod 50. If the SID val ues are
equal, i.e., SID es tcprev;ous thereby indicating that the tinme codes.
tctest afid40]cCTheanpeesssr 3veag feiter be pegrafumaints bebkahetristeadEts datar ogram t hen

aread ti interval Atr :gus he en read .ti rpreviotis
t hat corYag‘geﬁﬁFi’Besle etrﬂgn?rgﬁg\{%ﬁxaéerﬂramﬁacﬁ%ﬁ%@ﬁhﬁégﬁg{{? ne, trtest,
that corrgsppadicallp dthegiiiriteends it eéspense its aC@lepufrainetic atntal dhtep  78. At

the step 78, the read tine interval  Atrpm OFPZ i s al BO adﬂ%%gtsﬁlethe val ue of

t cpr enuscaliscticsdeelity 2 Fovied Badsjemined pgpeuRtnt dpfa pas begeo which is

subsequeptl¥s3 MR dafedhd datd tote trak@hietPloqk SdniBukREes devide 38, Atiep 80, for
| ater retrieval and usage In calculating corrected time codes as

necessar ypay Afiuse thes easpripmicatipe doviee 39 &f ransier dhe dafanie the tenda! trlsfittRes back to

the step W t t time code value is extracted fromthe
bottommgat%ﬂigom %glr?ﬁign the stack and the nethod continues at the steps

subsequent thereto as described above. [0038] If at the step 74, the

processo et,er.m nes, that the val of . tctest . has r en

val i dat eh),ogﬁhgr?d&ﬁlgn’ﬁ@? W%H{S?%ﬁe%té@f’mt%eem& gigd gﬁ’e\ﬁﬁ%er‘gﬁ% ené)e?al ue of
toes, i Sn&}}&r@geﬂdéﬁt Upahlic redd GigR @t dRsEnd bk dabhavrRmijdBI@he WBk| e the
i nvention has

een_discussed in &lertgs of preferred.and s ﬁigfi[efl ¢
enbodi mekssad;itge %Wﬂg%%@@" <t BW‘H@s‘Ba’bF"ﬂéﬁ’&sﬁf‘a _ e Kar ¢ that the
i nvent i ofyal $e BQRY t8 Salculldid™h Eelctel BneR¥AMAIR forl AMBELINRBIIANGrddkslistiatey sKill in
the data processing arts will recognize that althougﬁ t he net hod 50 has

been deseedetyeldeas enpl oyi ng two separate menory devices 35, 37, the nethod
could be carried out- equally well with as single nenory device. Moreover,
it wll be recognized that it is not necessary that the read tinme intervals
used in {Wé2] Butheuldthough the appdrgns i described \hswrn ahhoarg REseceHey @i red read

time val 4e 80%lal il ablie a3t mdBatls ald FBen@ R tnatildcilmidifoncal cul at | ons
y be pertornmed using read tinme data assocliated wt any size interval
pr ovi ded withfthecuiral dacilithatne bhmosorftesiorgeinneprponrentemae bé repleeedatitht o whi ch t he
read timg.d i ShUR! adviied WA Scofiflafeldl ARV ol ULafil®ub | i ' Nt erval .

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 comparator, an

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

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

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

versa.

[0043] Further, the present invention may be used to process audience measurement
data broadcast from any source such as land-based television/radio broadcasters and
satellite-based broadcast 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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13 [0040) The processor 32 may further be progranmmed to enable the transfer
of the data values stored in the nenory 35 to the central data.collection
facility 22. (See FIGURE 1). Specifically, at regular intervals, in .
response to a query fromthe central data collection facility 22 or when a
predet erm ned anount of data has been collected, the processor 32 may °

cause the data to be transnpitted,to the ¢ ni cation, deyi , and may
cause t her Risrfgited dnchuingqugsocuensl fyhg ?lg}?gsf SRR g {%Mw'?s ?%glg’e ntral

col | ect i gy hiRdrd-twhr¥d 2 Wirdeds higeBSENnS. [ 0041] I n addition, the technique
used to calculate the corrected tinme code values need not be dependent

upon the read tine data and tinme code data returning to tine | ock.

| nst ead, [Gdlﬁbﬁ‘ﬁﬂ, L ieliBodlptefts COMLREE RieiMRDrbNEdSHSWENbMBGmDTe, & ear | i er
state of "ti ock may be used to calculate a corrected tine code val ue
for a | attere decodeuusempdificsions,t yavationsgad etbgryenbodoey tehmaebe  al t hough
the apparatys j.s .desgri. j i -nroeessor, a decoder and a
time cl ogﬁl?fégeds%?t‘% %%hﬁgogi@hgﬁgs%ﬁﬁgﬁ%{%é t aqtqvegﬁa )l es communi cation with
the central facility, one or nore of the foregoing conponents may be
replaced with one or nore devices that perform equival ent functions. For
exanpl e, the data processing perfornmed by the processor may instead be
performed using any conbination of electronic circuitry adapted to

i mpl enent the nethod of the present invention including, for exanple, an
application specific integrated chip, or a conplex progranmble |ogic
device. As a further exanple, the data processing may be perfornmed by an
el ectronic 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 described as being separate
conponents, one or nore of the conponents disposed 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 nmeasurenent data
broadcast from any source such as | and-based tel evision/radi o broadcasters
and satellite-based broadcast distribution sites. Moreover, the
appar at us/ net hod descri bed
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herein may be used to process data supplied in any broadcast signal format
now known 14 or | ater devised including video signals, audio signals,
television signals, radio signals, and both hard-wired and wreless

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

provi ded by way of exanple, and there are nunerous nodifications,

vari ations and ot her enbodi nents that nay be enployed qg%ngqukgwﬁtill be
wi thin the scope of the present invention. 15 tlAY 2P0OG CL WS 6ﬁht is
claimed is: |. An apparatus for pFletlddsing audi ence measurenent data, said
audi ence neasurenent data including a plurality of sequential data
records, each of said data records including a tinme code retrieved froma
br oadcaswiatigehaimeddnid a read time that corresponds to said tinme code such
that a set of first intervals between said read tines 5 are mathematically
related to a corresponding set of second intervals between said tine
codes, provi deq idpahtusafosl profsiag demieatee nitaduraant Ut dsaids andiemgepar at us

conprising: a data input_port fqr receivinhg,said ural i .of , data records;
and a pr BEesEgent daip ehrding %aluﬂﬁﬂéf’gs‘?qﬁﬁi?ﬁlgw f‘?‘m@lﬁi ??%P%%@gsdgg bei ng

adapt ed [Q,QAeERAMAE: tithb @ ol RRidvHe 85mOf troaiosht fighsll amsl réag aioredthitnt er val s,
said wherein said processor is adapted_ 10 to conpare ngg%ni fudes of said
i

first andorsspands td seideime padersych Behe patyp! S v atpPevem 4 ¥RE codes that
are cort Rl SRR iRt § Yorfilforing W sQbn® Bidlviid PwaAdsE bl are not

corrupt ed, n said processor is further adapted to calculate a
cor r ect edodeks,provideddiet $aid timea céiles afedhot ¢ommupled daid epparatiscopprisingt ed. 2. The

appar at us .of .cl ai , _Wherein,sai r0cessor..calkcul ates said corrected tine
15 code B)?atédf&ﬁ“ﬁ@%%reﬁ?v‘%?add?ﬁf%ﬁ? n?tefe\;/cgﬁrdg’ca?g one of said tinme codes

that ar e affécessePEduglel &lsaid datl hgpua ppa rsaidusocedsoc baingradeptedie dgeminai d
processor_ cal cul ates sald cqorrected tine . .code.by.subtracti ne of said
First i ntbemamendes GhisBHEAndsar i R HRele i SR S OGP s bl
10 io 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 processor is further adapted to calculate a corrected time
code for each said time code that is corrupted.

2. The apparatus of claim 1, wherein said processor calculates said corrected time
15 code by adding one of said first intervals to one of said 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 time 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 consecutive time codes.

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

codes.



corrupted. 20 4. The apparatus of claim1, wherein said first intervals are
bet ween consecutive read tinmes and said second intervals are between
consecutive tine codes. 5. The apparatus of claim1l, wherein said first
intervals are between non- consecutive read tinmes and said;§ecqndﬂ;ntervals
are between non-consecutive time codes. 16 6. The apparatus’%w ctaim 1,
further conprising a nmenory coupled to said processor, said nenory being
adapted 60 StDhe apmidusdaf alafrechyr fisther7 conirisingppanahary @ipled abnsald f urt her
conprising a comuni cation devi sai d.., .conmuni cati on devi ce bei ng adapted
to conmmuBiCEEEY: HﬂaﬁyémP%@§WE§$bﬁﬂ§Vﬁﬁﬂﬁaﬁ§gﬁﬁ 5 corrected tinme codes,
to a central data collection facility. 8. The apparatus of claim1l, further

conprising a decoder coupled to said data, input gﬁftq %?id decpder being
adapt ed fo exThameprasgisrigdiiar e COPFHS S EOBPOHELRBtIVEP IS . 9. The

appar at gt clogl Mabried bk RiapATDEhh0Alc: Ghogia RouaL afbiidneaid! pr ocessor
a

10 via sal ta 1 nput port, Said clock being adapted to generate said read
timess  16omeEtd thyppadest os coftrat Hate golectienipeilir conprising a di spl ay device
for-displaying said broadcast signal. 11. The apparatus of claim1,
wherein said broadcast signal conprises an audio signal. 15 12. The
appar at ug. of Thabppadatusvifedlainnl,séatriberbrooadeiagt dstaienkoupbdpioi Bsdaa vi deo

i . 13. A et f i.denfifyi ti f
ol Ural | ¢ iESH PE e e D PR PO S B e gl o BERy ot

conprisig@nﬂhe steps of. recording a set of read tines, each of said read
times corresponding to one of said tinme 20 codes, and each of said read
times indicating when said corresponding tine code was extracted from said

broadcasty si 9ffl s ABKRIFIRIRY, Buref codipriing alidcRieipled © sartpreREsosai d r ead
- tinmes; _ _ -
10  via said data input port, said clock being adapted to generate said read tirnes.

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 broadcast 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 intervals between said time codes, each of said second
intervals corresponding to one of said first intervals;
25  comparing each of said ﬁ;‘st intervals to each corresponding ones of said second
intervals to determine whether said first intervals are approximately equal to said

corresponding second intervals;
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determning a set of second intervals between said tinme codes, each of said
second intervals corresponding to one of said first intervals; 25
conmparing each of said first intervals to each correspondi ng ones of said
second intervals to determ ne whether said first intervals are
approximately equal to said corresponding second intervals; 17 identifying
a subset of said second intervals that are not approximtely equal to a
correspondi ng subset of said first intervals based on a result of said
conpar i rigentiffieg @i mbse &€ Ivaidf seseriddintrutadie thaiofre 1ot GRRFORIMABIY 998! Br @ associ at ed
with at | east en [rupt LBy ; ' rected tine
code fofoggﬂgng?gﬁgggfggﬁgﬁg%rruﬁ?iﬁgg%%gﬁggagg%%%gEQEgﬂgﬁﬁﬁgﬁﬁof claim 13,
wher ei n datie of taip subket odlseohd fnteryala acossaeted dvith atdeasoels conupipt fiMes the step .
of addin 8 nggnitude of one of said first intervals to one of said tine
codes. R met hod of claim 13, further conprising the step of receiving
sai d st i nRIGRERS 2 cdfkcRY tikRebad ol sdatdaisthnb caagtalsimesdiodnal . 16. The nethod of
claim 13, wherein said step of calculating a corrected tinme code for said
at | east one corrupted tine code is based on a nagnitude of one of said
first ipfer valeSydadiRtof R, whekMARY st o &l chlfiup s Rbrmedieds@helodde r st
intervals. 17. The nethod of claim 13, further conprisin t?e.ateps of

stori ng eaipdisescthe siep wb sdding 2 ampgnigads of pge ehsd firstatasin g“fé’. ¥fle met hod of
claim13, f &%per conprising the step of communicating said corrected tine
code to a central data collection facility. 19. The nmethod of claim 13,
further conprising the step of decoding said tine codes fromsaid

br oadcasi, sigpal . .1 0, . A, stor | f ' fisabgesf or

det ect i ngS'angﬂce(f? { to%ﬁlé“%ﬁe’ fgrrthaegrrgcr’%ﬁg&@%@f %%Puﬁ%ﬁ"%os <at| msb%gdes

ext ract egkifabedfombriddeadadt Sgrphal , the software being conputer readable
and the software including instructions for causing a conputer to:

16.  The method of claim 13, wherein said step of calcunlating a corrected time code
for said at least one corrupted time code is based on a magnitude of one of said first
intervals 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 communicating said
corrected time code to a central data collection facility.

19.  The method of claim 13, further comprising the step of decoding said time
codes from said broadcast signal. '
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receive a set of time codes; 5 receive a set of read tines, each of said
read tinmes corresponding to one of said tine codes, and-each of said read
times indicating when said corresponding tine code was "™ éextracted froma
broadcast signal; calculate a set of first intervals between said read
times; calculate a set of second intervals between said tinme codes, each of
said second intervals 10 corresponding to one of said first intervals;
conpare each of said first intervals to each correspondi ng second interva

to deterpgine ,whether said first i r | YmeRual to said
cor r espofidti ng*SOESH P F@‘Sﬁ@% sq%net¢$§e§%ﬁé§ﬁ@%¥ ga%gbsglgond i nterval s
that areongtpl@aofi1ié ebdesagtiated from a broadawst sgpantiergfwanskeingof sai d

first intervals based op a result, of sajid.conparison i each of said
subset oFOERIY readalinepd ?%ﬁWﬁF?ngPﬁn%Eﬁ AT RS 48° gggkpone corr upt ed

time codgs.@hdstofifsltsle® a corrected time code for said at |east one
corrupted tine code. 21. The storage nedi um of cl.aim sof t war e

. 20, th
further reseive diseigof Teask imes, peshofsaid reasiimes FOrRpORlpg o RReet S § X cul ate said
correct egoée%,rﬁid%ggfofbs\éjdagg& NG ONRicHingSRh&h hid Shresgondie Hmk TodOwane of said

es a

time cod I's not corrupted. 22." The storage nedium of claim 20, the
sof t war e ekiacteddioni alerbaddastgighalst ructi ons for causing a conputer to .

calculate said corrected i . .acting one of said first
i nt er val §2f mﬁﬁéﬂéﬁggﬁF@ﬂYﬁagwﬁ%gggg%ﬁggg%é not corrupted. 25 23. The
st or age REGINaQEt of kb Rervaliteteden ssdiiche todesteatinoferidateondimtereadd cul at ed

bet ween consecufive read fines and said second intervals are cal cul ated
bet wé8n C%‘T’%%%ﬂﬂ@@”‘?%dﬁé‘dcﬁé%@rv 24. The storage nedi um of claim 20,

wher ei N $8infart iehchtofishll Ghitahtsrvalk & eh colrap@dingtietond durervarte detmsgoat i ve read
times and said second intervals are cal cul ated hetween on-consecutive

time codehethps saitHastsingiriale Ae FRIOKIBRICY| SguAl B saif ArERPRdiRE &P ¢ her
i ncl ud.i nqntg%ts,r uctions for

identify a subset of said second imtervals 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 associated with at least one corrupted

time code; and,

calculate a corrected time code for said at least one corrupted 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.

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

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

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

consecutive time codes.
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5 causing a conputer to store said read tinmes and store said tine codes.
26. The storage nmedium of claim 20, the software further incl.uding _
instructions for causing a conputer to cause said corrected tine code to
be communicated to a central data collection facility. 27. The storage
medi um of claim 20, the software further including instructions for 10

causing a conputer to decode said tinme codes from said broadcast signal.
28. An apparatus for processing. audi ence measur.enent ,dat i.d appar at us
conpri sig‘g: nERnSopg: me 9#98‘“53 Iﬁﬂg?lf‘tsﬁﬁot%ﬂt ?’??@V%Soargs ale‘%@egct ed froma
br oadcasterfbdadn-colBasvel 04d figenad AY Req@ldufiaivhls \arotaleubadl baétwees, each of
said read tinmes corresponding to 15 one of said tinme codes; neans for

cal cul at hergeemseativedfmd ¢odst i nterval s between said read tinmes, wherein each
first interval is calculated by determning a difference between two of

said read times; nmeans for calculating a set of second int ervgl s bet ween
sai d ti nS.codBl, stevhgsrreédiure af plaing 3@ dhsofters fypher ingludinedpyERERPSBY det er ni ni ng
a difference between of .sald:1i 9968 cotdd Wherein each of said

* secon iﬁ?“épgéllcgmgﬁ?rrté\é\%f)eng sd% o&i[gfrllégqg?ﬂé%isﬁ ﬂl?lr st intervals: neans for
conparing each of said first intervals to each of said correspondi ng second

intervals to determ ne whether.o r re of., sai i e

cor r upt ed® 29&%@3%#{3}?3 c%‘fm gﬁatﬁ?ﬁ%mvﬁ%?eéi%?%%éﬁsﬁ@%@ffg{ conpari ng
sai d firghusindtLoondhtr 0&ubdsashidirecied t8s podiong comamnitatedtea vatsl f ur t her
conprises neans for identifying a subset of said second intervals that are
not appréﬁ@ﬁﬁﬂ@?ﬂ@&ﬂ% to said corresponding first intervals. 20 30. The
apparatus of claim 28, wherein said first intervals are cal cul ated by
determning a difference between two of said read tjnes that

consecut 2fe afitle stomes wedium il ¢laare 28t paftwers Birther dpcuding @M@ﬂaﬁ
dete E}@]u n !cgl%m%,fi'éotn%ﬁtrexeﬂ%gcdﬁ@ L8 ‘Eg:fetc)é@:g %om sARLEballAFsiGANEs that are

cons ti've. ne appar at us Iim28, wherein said first intervals
are cal cul ated by

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

comprising:

means 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 corresponding to
15  one of said time codes;

means for calculating a set of first intervals between said read times, wherein each first

interval is calculated by determining a difference between two of said read times;

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
20  codes, and wherein each of said second intervals corresponds to ope of said 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
25  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.
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determning a difference between two of said read tines that are not .
consecutive and wherein said second intervals are calcuLawequyﬁqp
determning a difference between two of said tine codes that " are“hot
consecutive. -32. The apparatus of claim 28, further conprising neans for
calculating a corrected 10 tine code for at |east one of said two tine
codes used to calcul ate each of said subset of second intervals. 33. The

appar at ugoof  ¢haihadus WheILhN2S aEraRan figk ifRhall ati dgultddoby ect ed time
code further conprises a neans for adding one of said first intervals to

one of s&plgmriping 2 diftreace piedt HvQ & daifigabimen et far SPUSPTHTET Faf s
COT T €SPORS: 0105y i3lvls SRAANTLloRbFEUBhing 5 iRELLORGE GBiof subset of

second interva e apparatus of claim 32, wherein said neans for

cal cul at ismid timecodegsalt erd consgentiveode furt her conprises neans for subtracting
one of said first intervals fromone of said tine codes, wherein said one
of said first intervals corresponds to one of said second intervals

i ncl uded 3iin sThel pphset odfclamcdfdwhertiar said $irst A0teBhls Fhecalppgadabys of claim

32, further conprising: ns for co ni.cat | said.corrected tinme code to
a centr alraeﬁgf“ﬁm@cﬁ ﬁlgnétg?‘iﬁﬁec%&%cfllt?"? f? S%ggeaﬂ t%efﬁ]ga& a5t n?tcfg]ﬁstefl?ﬂ)‘/lg r?]g:}a one or nore
COr r upt edyHekdiBsatPk@snd ihtbRaR Bt AR ulatd P desiniting b dffferake batweitwornd a set of
time codes extracted froma broadcast signal; 25 recording a set of read

times, ed&el tigre codesdhat @Ot $998CUEST r espondi ng to one of said time codes and
each of said read tinmes indicating when said corresponding tinme code was
extracted from said broadcast signal; calculating a set of first intervals
bet ween $ai d Teadpraramsof ciaim 38 Mavhe GoBpHsieon¢ans fagalkulging pHeorseiednd

| nterpal FRCIALRN o Rhd obd a6 Fme 1844 3EGE Biloditb BAK Said GRELGEPONMI NG T O
In S, g to

saidfirs erva conparing each ot said first intervals
cor r esponetond imaresis.of said second intervals to determ ne whether said
first intervals are approximately equal to said correspondi ng

33.  The apparatus of claim 32, wherein said means for calculating 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 said subset of second intervals.

34.  The apparatus 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
time codes, wherein said one of said first intervals corresponds to one of said second

intervals included in said subset of second intervals.

20 35.  The apparatus of claim 32, further comprising:

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

36. A method of identifying one or more corrupted time codes, the method
comprising steps of: |
receiving a set of fime codes extracted from a broadcast signal;

25 recording a set of read times, each of said read times correspondiﬁg to one of said time
codes and each of said read times indicating when said corresponding time code was
extracted from said broadcast signal;
calculating a set of first intervals between said read times;
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5 second intervals; and, identifying one or nore of saldtwigaﬁ@%egj%hat
are corrupted based on a result of the conparing. 37. The g’claim
36, wherein the step for identifying said one or nore of said tine codes
that are corrupted conprises a step for identifying a subset of said 10
second intervals that are not -approximately equal to a correspondi ng subset
of said first intervals based on a result of the conparing 38 The met hod
of claim36, further_conprjsin cal cul ati cted time
code f oralsplating arsehpfesesmdsiniery %ﬁ@“’ Pﬁ590&§ 8%¢F%ﬁ * The et hod

of cl ai RyRE&pollifs B BaliRe inkéreds;f or calculatlng a corrected tlne code 15
further conpriseS a step for adding one of sald st |nterégls to one of

sai d ti reempadRscach of SRR thCOEF%i’P?H%"n%% ToHeEt,

cal cul aty %ﬁi 4 5ldt TR RAM Gare bbb Bt 1 S8&idcotegiondiag SubtraCtlng
one of gg% |§g%m%g%§rva S Fron1o%e Jf sglgpﬁ?ﬁe codes. 41. The nethod of
cl ai ; 36econkdéntervalst dnd, step of calculating said first intervals is 20
perforne consecut £ad Ll NRS 35360 &f 2 rRlEHt @LT ng sai d
second |ﬂ?§&$ﬁ$§nePrm%% 8?%9 uéﬁng e%ngggkgﬁze %@he codes. 42. The met hod
of cl ai reogfpariierei n the step of calculating said first intervals is
performed using non-consecutive read tinmes and the step of cal culating said
second intervals is perfornmed using non-consecutive tinme codes. 25 43. An

appar at ugy_f orTHRAGRSISIfRhid U, Wﬂ@x@uﬁma%tép@mﬂéntﬁﬁﬁ@saus ahdlommadiearfc e
measurenent data including a pluraljt

of nme, codes a lurality of
read ti riaifl timgciedesothatsass gOTmERiee %qmmse%ersre@ B‘bﬁlﬁ?q’%‘“@ %‘% %cﬁg did time
codeg, tlEH Rgéwsl{ﬁat GRIBE hSHrdGmatél elalitd B Bbrredfinlinb RlibseesfakMifitg a plurality
of data recor each data record conprising one of said tine codes and a
correspon@ﬂmgbwﬁﬂmﬁimﬂﬁdfﬂ@&@mﬁﬂﬁ% and a processor adapted to determ ne
when said tine codes and said corresponding read - tinmes are tine | ocked
such that a first tine code and a first read tinme included in a first 5
data recifd Heheembthat efadainh ¥y fanthen opmpsisinea sty faalerlating aserecidat i ve to a

second r ead e 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
further comprises a step for subtracting one of said first intervals from one of said time

codes.

41.  The method of claim 36, wherein the step of calculating said first intervals is
20  performed using consecutive read times and the step of calculating said second intervals

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 step of calculating said second

intervals is performed using non-consecutive time codes.

25 43. An appamatus for processing audience measurement data, said audience
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 comprising:
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time and a second tinme code included in a second data record, said first

data record being received at said input port l|ater tham si,qii.=d?§@cond dat a
record, wherein said processor is further adapted to determ ne wien said

time codes and said corresponding read tinmes are not tine |ocked such that
athird time code and a third read 10 tine included in a third data record
have not increased by an approxi ely equal unt relative to a fourth

read ti rm ingnd partiferneedivieg ?Tﬁluf?é‘%gf? s s 'eﬁ)hgdg?%dﬁ‘f‘otr YRS BCor d, said

third d%tfg’aj%ﬁ&%rcgdg%@gp&ﬁ%%nuﬁ(QOﬁ& ob@lddteidiMs; part |ater than said fourth
data recor and wherein said processor is further adg}ggﬁggto det er m ne

when ;a!adprbte;mrcaﬁuptsd tmdeterming Wien 53 Hine | RHeseIRp SR HEE 5*dnor e |
Lransi tions DELUETMBELNGab! Med ARECHIARE 104 1081 ntihi® hagkad and to use

to rde y one or nore of said tine codes that are
COr r ypt afdia rafstd fhavd easedby e Appseiivtaislycges sovouitgelaivep agecdd s@dcul at e one
or nore corrected tine co

: f.or -sai d £ 2@ 44. Th
appar at g% fn P SP9pRd 3ime 64, ?il?chwoe‘ri' Zgltsﬁ?o(rﬁgr HRE& ghﬁeﬁﬁp&iﬁ?r &4 ©

sai I'me cdde i's corrupted, said
Pr 0CeS S OfidgSeddivddne koididpniped ldi@ thibesainemind dart rdogrdwhi ch sai d fourth read

time increases _relative to said third read tine.to calgul corrected
i e ecoﬁé‘k%esaﬁi

tinme codeheren saigi niecessenisduthar 2darted fosdelergive whso ppar at us of clai m 43,

wher ei n $ald, BHAGCSSAWneb fre b drielocRsBREUat thiehiieibatcand 2 hidlakad one or nore
corrected ti'ne codes by adding one of said first intervals to gne of said

ti mel@od@se imdudedhin safhpdrdatareogre hayvaingt ipgreasir iy edth AP s$9%fat a recor d
jgd j\ﬁ;?ﬁﬁﬁgg@@%ﬁ&ﬁ%ﬁ%ﬁi BLE 2£PATEEM NS codd TaclikRE iRR BRE@tasg of claim

iTst data record and sald second data_ 30 _record are not
consecut jeved, 231 td din repddengusceived aprasciens b Lt draarsad Tislid#enent dat a,
sai d audi enge .neasurenent data including a plurality of tinme codes and a
pl ural i t§°H 3%¥ad ti nmes, each of said read tinmes corresponding to one of
sai d ti npheeidesid procsap pefuathersadapingd itd ddtergrine when said time codes and said

15  read time experiences one or more transitions between being time locked and not being
time locked and to use said transitions o identify one or more of said time codes that are
corrupted, and |
further wherein said processor is adapted to calculate one or more comrected time codes

for said corrupted time codes.

20 44. The apparatus of claim 43, wherein said third time code 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
75 said one or more corrected time codes by adding one of said first intervals to one of said

fime 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.
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an input port for receiving a plurality of data records, each data record
including one of 5 said tinme codes and a correspondl raginqu]elpf. sai d read

it

times; a processor adapted to determ ne whether said tine codes and said
conesponding read tines are time |ocked, and to identify one or nore of
said time codes that Ewe corrupted based on whether said tine codes and
said corresponding read tines are tinme |ooked, and to calculate one or
nore corrected tinme codes to replace one or nore of said 10 corrupted tine

codes corrupted. 49. The appar at us (?f cl aim48, erein saiézlesmgé ocessor is
adapt ed 480 déwerappaieins \ile PRRSESSE QUAIFtE PEHUETSN 925 §21E ofPRY5ondi ng r ead

times arn%agdrgﬁeﬁt%%ﬁqgcl ¢ SRV R Bdiahd @ blufalifysdf reaaltRniespdash bet ween sai d

read tines and a set of second intervals between said tine codes, each of
sai d fi roftaid readrtivees sorespanding tmefiert s2i@ timg €ods. tBeAPpara®s ePTEEE; nt er val s, and

by conpari.ng each of ' ' j I gacR-ah isdldhCoec@spondi ng
second iaﬂﬂg:g\;gp?%or W%%a%%%gﬁac{f@éﬁgﬁgﬁh%a%h4& wherein sg;(ig{:l processor is
adaptsed shig tinskeartdes ahdsaiodespaniing que ofsaid reed todes by i dentifying said first
intervals that are not r.oxXi ely.equal . 1to said r kng second
i nt er valaProgrysy pda maf‘%%%?’ﬁ?uw i %‘fﬁ BRgles %@S%&Cﬁ%gsgl?g@?%%i interval s
are apprigudsiit aink 1&ae#land © idaaftorkar eide bfdak titad @ded thararadediiupetl i nterval s

are within a predeternined tolerance of said second inter 52. The
appar at (hgsas o phpthemssaid timg,endes And S c?iTeé?fE‘fj’é’gﬁ?aﬁ etsoafeeﬁrgﬁ!%h(lg% equal to

one secgpd, %@cuﬁe ol 16r RRAER BRd Hme beiefnid Yeplath @heion ntodé @f paidcessor adds
one or nore of said fast intervals to one of said time codes to cal cul ate

sai dl0coreeupted tinierredessdeepted?4 54, The apparatus of clai m 49, wherein said
processor subtracts one or nore of said first intervals fromone of said
time codes to calculate said corrected tinme codes. 55. A nethod of

processi4sy alfticeapperatmsafinlametf, wheren saidi proesston dd2¢apief P sisiigmilie st eps of

5 recei V\'Nl?&he% Qallél rn%llei tcgdegfana i dk mnding read times are time locked by
. calculating a set of first intervals between said read times and a set of second intervals

between said time 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 intervals are approximately equal to
said second intervals if said first intervals are within a predetermined tolerance of said

second intervals.

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 said first

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



generating a plurality of read tinmes, said read tines corresponding to said
time codes; determ ning whether said tinme codes and said correspondi ng
read times are time |ocked; identifying one or nore corrupted time codes
dependi ng on whether said tinme codes and - said corresponding read tines are
time | ocked; and 10 cal culating one or nore correct'ed tinme codes to repl ace
one or e idcorru d t) ! i The. et f LM 55, wherein
sai d stgg‘of f@?ﬁ@ﬁfﬁ%ﬁﬁﬁg@gg?mgggﬁﬁgFﬁgﬁo%%ﬁes dﬁﬁqggpgg%%%glsponding
read ti nBstategvald fidmn bacdfaad tiaeppdes ésca dubntsteghwrefied timadoded-at i ng a set of
first intervals between said read tinmes; .15 calculating a set of second
intervals between said tine codes, said second intervals corresponding to

sai d firss iniedeRliof pessEas nitgens@inehshichfht dani edmbiiod @nypaisthgdler r espondi ng
second intervals; and identifying a subset, of said second intervals that
are not Sppfrdxi mately equal to said corresponding first intervals. 20 57.

The net hgd,..0 'ﬂlﬁ:gﬂ Bt &lagd.n said step of identifying one or nore
corr_ﬂ%t e%gelt%%ﬁ%pco etg dependi ng on whether said tinme codes and said

cor r espopetierajng e phirdlityrefyeaditanest jaidgeddgipasdomesnpndingds saifhime cedssof :

identifyi one of sali .giﬂg : hthet arstife 1&fe@ne of said
subset oflé}%ﬁl’&mg‘sﬁé%%ﬁdggﬁdn er\g/%ﬁgg&g%l %?%éﬁgﬁgggf sali (;IaI(_:orru ted time codes.
25 58. Thiniifyingetle of moteabmuybal timhendes depsading @t ehethst saidiimeatedes gl one or nore

corrected . tinme cqodes tQ.replace .one.or .nore said corrupted time codes
conpri se&id FETes f’?ad%ﬁagﬁg’wgc §5 %4 d first intervals that corresponds
to the sehegitigfonsdl fofasnatkd thesoded 1 replece @Bohors aid cériupieddigtes. 25 59.
An apparatus for processing audi ence neasurenent data, said audi ence

measur enéfeSdata i ncluding a plurality of sequential data records, each of

said data records including a tinme code retrieved froma broadcast signal,
and a read tine that corresponds to said tine code such that a set of

first intérvalke petbrdef cliim §5 whereinjspdsstep ofy detormipngnwhthes syl 4189 ated to a
correspondig, $&ka gﬂéﬁ)ﬁﬁﬁﬂg e HRRY At SrR S RELDiisE thd s of;
calculating a set of first intervals between said read times;
15  calculating 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 fo said

corresponding first intervals.

70 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 read times are
time locked comprises the step of: |
identifying one of said times codes located on either 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 to 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.
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codes, provided that said tinme codes are not corrupted, said apparatus
conprising: a neans for receiving said plurality of data regords;. and a
means for processing said data records, said means for proces§i'ng being
coupled to said neans for receiving, and said neans for processing being
adapted to determ ne the 10 magnitudes of said first and second intervals,
conpare magnitudes of said first and second intervals to identify one or
more of aid A r% 5068 sfot hbceadigy Cdientet @tasir@ndntlelatal fopid endierme nore of
said time codes Rat_are_not corru éed, and.to cal Cu“"l?%tbe a.(;clarrect ed time
code f ormeayaRmeny ¢piz H?Bld&gd’eplpﬁé’fyg Seﬂﬁwlglpflaéﬁ Tecgigs, °LFPaFEfus of claim
59, merx%%d&ds%hﬁdfﬁ%%& Qb dePERBRSSHAE aCitbsldhAts@BalSRIdch redd tigerthact ed time
code by adding one of said first intervals to gne of said tipe codes. 61.

The appascatesponds tocsaisl tims godeviedy bpte b PR IR vAlDheiyRoe Sad S74JIRSS) cul at es
said . correc -] b | 1shebildes kaill BhRr val s from
one o% SAT a%hggn’g{l&%églgt.g&éoggc%ggog%géalrsgg lﬁg&g?@f(ﬁteg@nﬁ%g& ?f_ u?lt her conpri si ng
a st or agede® ansided that sxdd tine salieglare 20k cruupted, Said apparstsSOPEEINES ai d st or age
means bei ng adapted.to staqre.sai.d d records. 63. The apparatus of claim
59, furt%@galﬁg?%ﬁeé%saé&@mﬁg%%%dﬁgﬁ%s coupled to said neans for
processi feheassafiofl pfoRadingi saidl daire@ay) Saith @ieags fd Ppdcesing deingrmuplidcat e  sai d
data records, including sai d,él:_orre ted tine gode@ tcg adpen.trg_lfe dat a

col | ect | #f meansiipy gegeividg, apd sal Wémﬁgﬁaﬁraﬁea%n% eneg WppirEE CEIFEREE compri si ng

a degedi RA-NRANS L P RS h@ s&3hd intBRARScohPhrd RESIMANBF saidi fiksid@aidi ng means
bei ng adapted to extract said data records .fromsaid broa?&g&t signal. 26

65. The sgepadiatenplsgp identifyans or mengof pad time aesles dhakge eoriupis g Hs coupled to
said nmegns,f @ e N0acd i SRI PRADRAS Bid b AGHME Blorr@Rldintd M NG Means
bei ng adg%at%r cgrce)%gfg%ergteesg?d read ti ges’. 66. The apparfat us of claimb59,
further calepforearnspiditine spledhat issameptédor di spl aying 5 said broadcast signal.
67. The apparatus of claim59, wherein said broadcast signal conprises an
audi o

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 calculates 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 time codes, to a ceniral data collection
facility.

25 64.  The apparatus of claim 59, firther comprising a decoding means coupled to said
means for receiving, said decoding means being adapted to extract said data records

from said broadcast signal.

26




Si gnal 68. The apparatus of claim59, wherein said broadcast ,§|1Jg»(var?_%“5
conprises a video signal. 27

65.  The apparatus of claim 59, further comprising a timing means coupled to said
means for processing via said means for receiving, said timing means being adapted to

generate said read times.

66.  The apparatus of claim 59, further comprising a display means for displaying
5  said broadcast signal.

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

signal.

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