WO 03/ 003741 PCT/ US02/ 20000 MEDI A DATA USE MEASUREMENT W TH REMOTE

DECODI NG PATTERN MATCHING Field OF The Invention [0001] The invention

rel at es twoagmons and net hods for identifying and/or neasmrisay2msage of
medi a data gathered at a user |ocation using renote decodi ng and/ or
pattern matchi ng techni ques. Background O The Invention [0002] Techni ques
used to determ ne the prograns or other content to which audience nenbers
have been exposed are intended to gather such data at the audi ence
menbers' |ocations. Various systens have been proposed for this purpose.
In one variant, a stationary device is positioned near a television,

radi o, computer, or th@lEDikpATA USEMERSUREMENTWITR REMestea data at audi ence
| ocations. [0003] Another VE“_-{i ant oposes, the use of a portable device to
be carried about by an audi ﬁ&&&ﬁéﬂm Gt o gather data regarding
the programs and other content to which the audi ence nenber has been
exposed. [0004] These devi ces figlchiOf Thiednegniieal s t o be nonitored either
through a direct electrical connection, or by neans of a sensor such as a
m crophone, |ight-sensitive device, capaci tive pickup or magnetic sensor.
Typical ly the [WeVi dhedhvenrtiondefaies $o systemscarehmetivddsafor sdesitifyiagy code in
t he rrediad a.or else extr tsa ure therefr mfor attern

mat chi ng, agﬁ(g‘)rg’fn%q 'ntgnlése},g(? mgglasqsad%;g@&neé fi&t s‘fﬁ%i MEessing at a
rendt e | oggthbRNdeddtling BAH/dr PattRFPHidtchiAy EHIGUSSI Veys Whl ch are
statistically reliable, it is necessary to engage a relatively |large
nunber of survey participants, so that it is |ikewise 1 WO 03/003741

PCT/ US02/ 20000 necessary t@@@p&m@ofﬁh@]ﬁ\)&hgnl arge nunber of nonitoring
devices, such as stationary or portable devices. It is, therefore,
desirable to mnimze the conplexity of such devices in order to mnimze
their cost. [0002] Techniques used to determine the programs or other content to

which audience members have been exposed are intended to gather such
data at the audience members’ locations. Various systems have been
proposed for this purpose. In one variant, a stationary device is positioned
near a television, radio, computer, or the like, in order to monitor media data

at audience locations.

[0003] Another variant proposes the use of a portable device o be
carried about by an audience member in order to gather data regarding the
programs and other content to which the audience member has been

exposed.

[0004] These devices obtain the si)gnals to be monitored either through
a direct electrical connection, or by means of a sensor such as a microphone,
light-sensitive device, capacitive pickup or magnetic sensor. Typically the
device either detects the presence of an ancillary code in the media data or
else extracts a signature therefrom for pattern matching, and stores the code
or signature for subsequent processing at a remote location. In order to
produce audience surveys which are statistically reliable, it is necessary to

engage a relatively large number of survey participants, so that it is likewise



Summary OF The I nvention [0005] For this application the followng terns
and definitions shall apply, both for the singular and plural forns of
nouns andwOas/oed71 verb tenses: [0006] The term "data" asPa3dambotizooel n nmeans
any indicia, signals, marks, synbols, domains, synbol sets, representations
and any other physical formor forns representing information, whether

per manent n@ecessamnypiorsupply atelatieely argelrwnberual mbaitordwpdstices, stichcds i c,
magneti c, l ect romagnet j c,or. ot herwi se nifested. [0007]. The term"set"
e tsed” hetdidian o BORRbIC iR | B Reiataime HES T ble b mBmiae loae & [ 0008]
The term "camplekitdst siish 46RBeRY Sider tehfhimit thalf 8&st. of energy, power,

vol tage, current, charge, intensity, size, magnitude, and/or pressure,
however measured or eval uated, whether on an absolute or relative basis, on
a discrete or continuous basi SumomargiOfi Tisd laneati@mous or accunul at ed basi s,
or otherw se. [0009] The term "nedia data" as used herein nmeans data which
is wdely acc I_bl et her over-the-air, or via caple, satellite,
network, int eﬁﬁ@?ﬁxﬁ?{ tﬁwﬁggﬁ%ﬁ%%ﬁlﬁwg}%@rms %ﬁdsa‘?é'jrﬂﬁ?’éﬁs I'st orage
medi a, or g 1@J0th 6 theldi f, and

I ncl udi ng mwnot limte t%r iﬁggﬁ%@;ﬁﬁ%h@pgﬁ%ﬁgg@g&ﬁF%%ﬂlégfsghe terns
"coupl ed", "coupled to" and "coupled with" as used herein each neans a

rel ati onshi p bd?aR8knThe teffpEigia’ s dsedbetin sganssany iagisia,aignalsfi | es,
programs, AEsia 0 : : t nd/ or means,
constituting ghf/yrg‘%ggbr%ﬁr{oa?rés’gg al'égtsc3@@%%?@%@38%@%@@’{}5@?@“ or through
one or nomhysidabfordesr foems represeating infbirhetion, wiistieapermamshtar conponents,
net wor ks, s%stems, %uﬁrs%stegs or ans, %g% 2 WD 03/003741 PCT/ US02/ 20000
a cormuni dETPORRY: Whelhelvisibls. aHdibiR AcoMpiie eleftrieNEgRaliene or more ot her
devi ces, afppafHhagnetld bestheRkid8RlfifediBdll @, conponents, networks, systens,
subsystens, or neans, or (c) a functional relationship in which the
operation

[0007] The term “set” as used herein means any collection of elements,
things, or data.

[0008] The term “amplitude” as used herein refers to values of energy,
power, voltage, current, charge, intensity, size, magnitude, and/or pressure,
however measured or evaluated, whether on an absolute or relative basis, on
a discrete or continuous basis, on an instantaneous or accumulated basis, or
otherwise.

[0009] The term “media data” as used herein means data which is
widely accessible, whether over-the-air, or via cable, satellite, network,
internetwork (including the Internet), distributed on storage media, or
otherwise, without regard to the form or content thereof, and including but not
limited to audio data and video data.

[00010] The terms “coupled”, “coupled to” and “coupled with” as used
herein each means a relationship between or among two or more devices,
apparatus, files, programs, media, components, networks, systems,
subsystems and/or means, constituting any one or more of (a) a connection
whether direct or through one or more other devices, apparatus, files,

programs, media, components, networks, systems, subsystems or means, (b)



of any one or nore thereof depends, in whole or in part, on the operation
of any one or nore others thereof. [00011] The term "signature" as used
her ei n newo3moxiat a set derived fromthe content of nedi acaaisa22qo00012]
The terns "conmuni cate” and "conmmuni cati on” as used herein include both
conveying data froma source to a destination, and delivering data to a

comuni cat 4 @BmrBEtaHionSHETARIAsAip Whg%rgr%i@%t B%Yédr]@goiﬁ@ of m&EHthaAL | on.

[00013] The term "processor” as use erein data ns processi ng devices,
appar at us, d9¥iegs, apparaiusciiles sprogyamenmedia contpoyentsymetwmbrsheystemsp! enent ed

in hard t th. [ ccordance w an aspect of the
resent | rRURTHS.SBEABS <o) Aodditena rF el Frwhich e BB REt nedi a
dat a r ecei ofeshyabne or atdrelthe@iof dBpenddan IS of i SarkdMthe’ Ssradss okl e as
conpr ehensi bl e i nages or conBrehenS|bIe sounds and having ancillary codes

in at | eas@N%ene chMaeothaisdngresdt a. The net hod conprises receiving a data
set at a processing systemlocated renotely fromthe user |ocation, the

data set incl UdﬂOB@I1Wﬁé‘ter’ﬁ’:{'f‘§igﬁétﬁFE” ésou%ﬁﬁlgﬁlﬁ F%aﬁg(a &é@&g/aettggm gin the

media data or to forma signature to | € nedi a i'le
excl udi ng fiemdheegoterddf enediadatan r epr oduce t he conprehensi bl e i mages or
t he conprehensi bl e sounds; and at the renptely | ocated processing system

Gat o set and. (896 B Rmts eort kel ri Zp R unie Sty SRiesestimeiat o and

mat chi ng tiheludedsbik eBnséyingdat fromi 4 Roardetlotd 88§thatoANahY IHRIASTRET at ed with
identification data for the nedia data. [00015] In accordance wth anot her

aspect of 938 19 AARMUNicALRNS shedidm, systesnor ink geaveyed feemsuri ng usage

of nedi a d%éeﬁin'é%ﬁi ved at a user 3 WD 03/003741 PCT/ US02/ 20000 | ocati on,

t he nmedi a data being reproduci ble as conprehensi bl e i nages or

conpr ehensi bl e sounds and having ancillary codes in at |east sone of the
[00013] The term “processor” as used herein data means processing

devices, apparatus, programs, circuits, systems and subsystems, whether

implemented in hardware, software or both.

[00014] In accordance with an aspect of the present invention, a method
is provided for measuring the usage of media data received at a user location,
the media data being reproducible as comprehensible images or
comprehensible sounds and having ancillary codes in at least some of the
media data. The method comprises receiving a data set at a processing
system located remotely from the user location, the data set including data
sufficient to decode the ancillary codes in the media data or to form a
signature to identify the media data, while excluding data required either to
reproduce the comprehensible images or the comprehensible sounds; and at
the remotely located processing system, carrying out at least one (a)
detecting the ancillary codes based on the data set; and (b) producing a
signature characterizing the media data and matching the produced signature
with a reference signature associated with identification data for the media

data.

[00015] In accordance with another aspect of the present invention, a

system is provided for measuring usage of media data received at a user



medi a data. The system conprises neans for receiving a data set at a
processi ng system |l ocated renotely fromthe user |ocation, the data set

i ncl udi ngwoasaoxuwf fi cient to decode the ancillary codes i rCrhsonedi@ dat a
or to forma signature characterizing the nedia data, while excluding data
required either to reproduce the conprehensible inmages or the

conpr ehengbiiipon, H9!Nia 8th PEIRG IS AACIRR] cbﬂgﬁéﬁ@'nésletim% gEQressi ng
system for carrying out at |eaSt one of (a) detecting the §n0| | ary codes
based on tdemprehensibie seumtls ang haviod @icilgnacedemint atrleastrsnae bettiezi ng t he

medi a dat [ ching.the roduced signature .wth ref erence signature
associ at egnaf'%hﬁ%-eﬂ??%yég‘?%’}ﬁmpdﬁﬁ r?%?'% ﬁ’é r?r‘é%Y'Qgc?agﬁt.a ﬁfﬁia&a Descri ption
Of The Dr ginbegssifiy SYEEmLiocated fenestklydiart taguebr RRaBON ARbARRLWst enbodi ment
of the inventjon; FIGURE 2 is a flowhart for use in describing an

oper at i on iggluding data syfiicientdelegpde the arsittaeodesgn dhe madiadeta onio use in
e . . . . i Bogidie
Gata 11 omiQfil el Bhafioidr¥ing IR RN 0 At Onfie BRUEIN RETELLIE. | o7,

for use i reitties tu rdproduce theatdrapredteneibld onagespl #eecdmpghieheibfbodi nent  of
Figure 3. Detailed Description O Certaipn Advantageous Enbodi nents [00016]
Fi qure 1 SOPDaET R LTORFSEISUHPABR loGGehab e RIRFP TS XSIaN 1) CR@inge of
media_dat quf APIRPBhEI (41ASRRNG L AFGRAYDABS LASEAn ha(Rih Bt anth®
systemincludes a nonitoring device 20 at “the user l[ocation which nonitors
medi a dat 4b) peodusiticasighabyreSthapacterizing thg megdia datthend natobingitbe dat a
I ncl udi ng i ata,. such, as dio data., is_nonitored, the.. Ltoring
devi ce 20 pt%%i’%%%@"ﬁ%?av'g}ea5é’a#ﬁ{%}c(?p§{%rﬁ%tuﬁea9ﬁfbc'%tﬁdiVHHh‘[de\WHf'm 'Yecei ves 4
WO 03/ 003 ghta REFEhEPRSIiIaQ8. nedia data in the form of acoustic energy and
whi ch serves to transduce the acoustic energy to electrical data. Were
nedia data in the formof |ight

Brief Description Of The Drawings

FIGURE 1 is a block diagram of an advantageous embodiment of the
invention;

FIGURE 2 is a flowchart for use in describing an operation of the
Figure 1 embodiment; |

FIGURE 3 is a flowchart for use in describing an embodiment of the
invention for producing identification data from audio and/or acoustic media

data; and

FIGURE 4 is a flowchart for use in describing one alternative for
implementing the embodiment of Figure 3.

Detailed Description Of Certain Advantageous Embodiments

[00016] Figure 1 illustrates an embodiment of a system for measuring
usage of media data representing information received at a user location.
The system includes a monitoring device 20 at the user location which
monitors media data, as indicated by Step 25 in Figure 2. Where acoustic
data including media data, such as audio data, is monitored, the monitoring

device 20 typically would be a microphone having an input which receives



energy, such as video data, is nonitored, the nonitoring device 20 takes
the formof a light-sensitive device, such as a photodi ode, or a video
camera. Wpg@bhwoxmer gy i ncl uding nedia data could be, for @exansbz20006 ght
emtted by a video display. The device 20 can also take the formof a
magnetic pickup for sensing magnetic fields associated with a speaker, a

capaci ti vangdiskdiafi®the forRtoMEcRIsEE ehefgy Afd dhicH séedd BRI the
el ectromagnetic energy. In still other “enbodi nents, the device 20 takes

t he for m Gcosistie eaetdY ogleelsisabdataoYhereamegimdatariadheléare of lighti ch may be a

televisio ragdj.q, cabl er | te evhslon stem a
o e ot k] Mk o2V R S RN o0 Ine ARSI RS RS DTRD BESCCT, 2
web appl i gomn.of erlightechsitiee devickl slith brd pisstodediepdr aRidsn carierdroni t ori ng
device 20 ,i.s enbodied in rmni(%jgr' ng software runnj nﬁgon a_conputer or

t

ot her reprd@ieNIAY SvAngacYadada creldi ke, dak exampiso ight emitieriaan
enbodi mentygyed B%gl’%f“ T H@@‘lg@% & alo'tSke {H@ﬂo‘?mtéaﬁa@?leﬂ%@&hk%ﬁr y
conput efr, "web

nonitoring devic ositioned near a television, radio,
appl i ance,seastgbnagoetiv eldsrgssaciséedWithteespasikev, & capacityes piskup dogane

pl ayi ng syste VCR,.. a DVD pl ayer r the like. In other enpodi nents,

t he” moni toﬁﬁnﬁ@%‘g‘&f"&& ff%"? arg ﬁ%ﬁfg’a egfsc‘?ré’nﬁﬂr{eé'&@e&%i HbStﬂP%tﬂSé. carried
about by arHE6diniehts tHEdevitel2d tikesdRt ForeBRAH eitti®sicdnAgEfbr & awhi ch the

user i s exposed. [00018] The nonitoring device 20 is coupled wth an input

of a procdBapifored@leyice, Nehiek Bray ke ateleisian a negio, ehealle copverter, 30 can

receive t Qiﬁféi : t | | I.C The ssor. 30 is
operati vergt%(g pr (}%{?S/Zstlgn 8&%@“’se?a'ﬁggﬂrléégégggﬁtgﬁﬁoarr\zp%%tDﬁp'?&g}'%’ %f the

i nf or mat i Qrortabe playgt,@lcbmputm, amesh appimnd@e, astieﬂﬂdecaﬂwﬂigburﬂférep g5 of
Figure 2. [00019] The processor 30 proceeds to formthe data set by

el i m nati r%"bﬁéﬁq%sthgf’“?mf@rﬁ\gcﬁg%"‘g%@ IHRMERdigdinipenitering seftvarsr " f ur t her
processi ng,aking o 8 hfdiecat bR & ~ancillary
code and/ oy Iingeont |§f I C tdl on co eg \Mﬁgbggt ‘e‘ﬁc@étépgt%%é atag%:%%? or a
signature is fornmed for = matching against a |library of signatures
representing kriedM7Hodieataimembodimennist theomonlierry pevicedds are carried out.
5 implemented as a stationary monitoring device positioned near a television,
radio, computer, web appliance, a cable converter, a satellite television
system, a game playing system, a VCR, a DVD player, or the like. In other
embodiments, the monitoring device 20 is implemented as a portable device
to be carried about by a user in order to gather data regarding media data to

which the user is exposed.

[00018] The monitoring device 20 is coupled with an input of a processor
30 at the use'r location, so that the processor 30 can receive the media data
from the monitoring device. The processor 30 is operative to produce a data
set representing some, but not all, of the information represented by the

media data, as indicated by Step 35 of Figure 2.

[00019] The processor 30 proceeds to form the data set by eliminating
portions of the media data which are not required for further processing at a
remote location where either a code (such as an ancillary code and/or
identification code) is detected from the data set, or a signature is formed for
matching against a library of signatures representing known media data, or

both of these processes are carried out.



WO 03/ 003741 PCT/ US02/ 20000 [00020] Wth reference again to Step 35 of
Figure 2, in one advantageous enbodi nent, the processor 30 transforns the
recei ved wedBao37dat a i nto frequency-domain data and then Perdsv2mert ai n
portions of the frequency-donmain data in order to formthe data set. In
accordance wwth certain alternatives of this enbodinent, the nedia data is

transforned i nieoo20y\ait esfeyeseragaindatStep B35t dfFifare dh onepl i t ude data for
each of a plurality of frequency ranges. Each of these ranges corresponds

to a pre- @vapiageoys srkedimant dhe proeesser Sorrrnrioimathe wceivedimediey code

. . ; . . ; £tk
cnbod neno fila TRy RERRIA ietd ahd e eLReEXcHalh BofiBiistiatng "oy o 1 hese
anpl i t ude frtguency-dosnainidata i egies te fornatgedatasetois actadahee ithed on

b e ool Al 5es 8 s HEBRIERSY, LRCSRn 1B R Ve Bt °
still ot hefeqpeReidopmdin datdfh ShRlferhef dmlﬁm@aatﬂorbb%-o@%?%@m a. In

certain enbodi nents, the data set is formed by sub-sanplin onmai n
data, or [eoyescngangesor Eaeinbf Hiasg ranges souespords Waa prevdeterminagd or by

elimnatipg | : ts t o] her enbodi nent the tinme-
Gormi n- dareeEHSTHRER ByRorcdEpfidh? ansieR) ide FORRRHER Wicimay ket o
from a fipesgentdy thengsliadatnWercrizim ofie b thirembadiatems, thee medi a dat a.
In some such enbodiments, this tinme-domain data is formed by filtering the

medi a dat &MRede dpta arg rmed;hy prodpeingratins stipmplitusle data ingeeaiet

conpri ses | RARSED ) WelrR | €. chni ques for
form ng s&%hggﬁgggﬁg‘%efg@ (laon | n%#%gdde){)g%% air&ll%és\h%ﬂéeg%gi\séessl}cgf

si mul t anedresjugnoy cangesigln amerpanatttaf thit tedmigeslithedatios Areoforsietifay ent

respective,frequency r es or bins, or which constitute one or nore

si ngl e- f ré&ﬁﬂﬁi‘ ?/'n@b%%p@%'ggt s, or by conparing time-displaced media data
val ues or through a combination of such techniques. [00023] A _
conmmuni cat i ons peiigh A stifl dtifercaiBb@ithaiits, thé RRtP LR IEMhedof tiPe-d&RgInVe the

data set. The communj cations device 40 conmnuni cates this data
data. In certain embodiments, the data set is formed by sub-sampling time-
domain data, or by averaging or combining values of such data over time, or
by eliminating time segments of the data. In other embodiments, the time-
domain data is produced by selecting a portion of such time-domain data from
a frequency range narrower than a frequency range of the media data. In
some such embodiments, this time-domain data is formed by filtering the

media data.

[00022] In yet still further embodiments, the data set comprises data
representing phase information. Alternative techniques for forming such
phase information include comparing the phases of simultaneously occurring
components of the media data from different respective frequency ranges or
bins, or which constitute one or more single-frequency components, or by
comparing time-displaced media data values or through a combination of

such techniques.

[00023] A communications device 40 is coupled with the processor 30 to
receive the data set. The communications device 40 communicates this data
set via a communication system, link or medium 50 to a remotely located

processing system comprising a further communications device 70 and a



set via a conmunication system link or medium50 to a renotely | ocated
processi ng system conprising a further comruni cations device 70 and a 6 WO
03/ 003741wWB@3/Hu8d2/ 20000 renote processor 60, as indi cat @dThisoBe@po 45 of
Figure 2. In certain enbodinents, the comunications device 40 is a nodem
or network,card which transforns the data set into a format appropriate

for communiegmté procdiseor 66] &P HRIaEE LYEtEp 48 Graberd 2 fYE&HAR System a WAN
or a wireless _comrunications system In enbodihents I ch communi cate the

data wi r @nekegitnents,dhe semmuristiignsdercs 48 ise mademduneiworpgardpr i at e

transm ttep,: : . et L tler wi.r el ess_I nternet
tr anem ssich TSPt 8 intd aPBAR BBITE o Formfhliiofidn ' or

sat el | i t e telephone cetworks a dabletaketision syERM 24 WAN®rdewirsiesg0 i s sel ected as
appropriate, to be coupled with t device 40 to receive the data set as

conmuni catCOPHBICRHONS Systerk @ﬁf‘ggﬁﬁmﬁm%wh&h sRmMRicate theydat@onmuni cat i ons

devi ce 70 wife ligd oM i ; | set
Cher oto f GFEIESUp, (RE ctyRunRARGR: dBYeEBREIESs B MR icfiftd °Ct
Figure 2. spogc&&} celtulaeteiephonertbantimitiet, 5 wirbkess dniereettrarsasission @Mitpr ocesses
the data %et to ﬂ,et ect,, an identifiﬁation code t he medi a,data and/or an

anci | 1 ary aNCRHEA Fapgmifterhan goyslic Hansmiter Qé??{q?lhewmu@%w%nt s the

renote proemshifte©0 carries out a pattern matching process, by producing a
signature for the nedia data based on the data set and matching the

produced signature with a reference signature which is nmade avail abl e at
the remotely |R038kkhedeviea £0rig salpstashas pppipriate i bei caupled with thef er ence

Si gnat ur € 4.$in~e0 | ; n{mlil ' t e | ocat ed
pr ocessi néj e%!scfs%se% %i“{erem?n@%?%%?gé? ﬁe r erﬂé?t'eeﬁggegefb nﬁmeeg?ség%%t ai ned
from a refinker sedinre50.sThe casrausieatiens dévicd 78ds esapledavitierametey | ocat ed

dat abase. [ 00026 e referenc i ure iis associated with identification
dgtg aser I[rglcéeqsglr ﬁﬁgﬂtﬁrf"{/ﬁ?ﬁ@e ﬁ@fﬂ ger{gh????? fIRIRANeiRgidrNtiicatior Aata, si gnat ur e
has {oeena@,%giicggabf\ggér;QS@QIF}@ureqr_lce a reliable match of the produced

si gnature

[00025] In certain embodiments, the remote processor 60 processes the
data set to detect an identification code for the media data and/or an ancillary
code therein, based on the data setf. In other embodiments the remote
processor 60 carries out a pattern matching process, by producing a signature
for the media data based on the data set and matching the produced
signature with a reference signature which is made available at the remotely
located processing system. In some embodiments the reference signature is
obtained from a database maintained at the remotely located processing
system, while in others the reference signature is obtained from a remote

source, such as a server which accesses a remotely located database.

[00026] The reference signature is associated with identification data
serving to identify the media data from which the reference signature has
been obtained. Accordingly, once a reliable match of the produced signature
with a reference signature has been achieved, the identification data
associated with the reference signature serves to identify the media data

represented by the received data set.



with a reference signature has been achieved, the identification data
associated with the reference signature serves to identify the nedia data
repr esentwo obypoi7he recei ved data set. 7 WD 03/003741 PCT/ B8@A/SEDR000
[00027] Several advantageous and suitable techniques for detecting

i dentification codes in nedia data are disclosed in US Patent No. 5,764, 763
to James M JEW92H Sexeraljladvaniageous ansssuiiable teshnisiessor detesting t he

t en in. Oher
Bobr opr | al GRS Bod 8L HBMEL A TR ANAL B RRIENTE SRS & 570 154
to Aijal aJamies M| JendgnSet Bhintith Nosssigndd’th BielassigricbloBfe prase, 787,334 to
Far deau, et al NEWhI%g)Sgt No. 5,450,490 to Jensen, et al., and U S.

Pat ent ApﬁPPE%ﬁtioé‘n ingomppsatedpy ’I@éer@@ﬁﬁﬁ‘%‘ﬁ'”N&W&ﬂ@EPmmtat%Id ,lleac]tl
of which bigcadink488thihtes bREIRERSEATE LS bafér{fggoggg7gg§?{xlk&g\pger nd alt o

whi ch are 1 ncorporate ereln by reference. uitable
decoder s aleUthdatebi Nos. 55678O62P61881c800 and SWBN08946 Gardenlbratmi.yasan,

U. S. Pat 9,7 nt No, 6175627to
Petrov?cﬁ[l}%'lt\pg n‘t?\@ @%@%E ﬁﬁﬁ %‘&?&8‘?39@&%‘59%@ p@gcatéqn No. " U's.
Pat ent NoQ9B 1834534 th@nhfRs dTNetlhauskh, 2t drak8ehk o?‘@htcfﬁ&%’élg?%% o Sm th,
et al., PCT PubI i cati on WO 99/59275 to 'Lu, et al I cation WD

08/ 26529 the assigeee af the prieseraPHigatipe andaall ofovisich 27e éacorporated et al , al |
of whi ch ﬁé%iﬁ%&%‘%‘?&@é@d herein by reference. [00029] In certain
[ , L

enbodi nment's rocessor 30 forns the data set of frequency-donmain data
and the processor 60 processes the frequency- donain data in the data set
to detect an i (oo2d)Stidathersuitatie @ecad%raacé tHeiSlbeeClQﬁGDG'ﬁGFLQillﬂauMhere the

d h d US._P No. 764, 763
or U s PG Resb AT Rivatan. (s’ PRGN, 348 FaPiiomipass St Lo beSbed by
pr ocessor ParitNsI& ¢26 50048 P“e@rra@%eei a1t Pa&éﬁfjﬂbeé [

WH g? foequenci es.
Where t he codes have been forned as$ In't Srini vasah PubI i cati on WO
00/ 04662, Waolesgwiceecekalr, US. PlatwrdNe S, 1 5 488 rtedeeneyaldhd. PadentaNo.o det ect

code compgRoR! sl SERiRUEES 3P Blidiatioh tvo 99159275 to Lu, et al., PCT
Publication WO 98/26529 to Lu, et al., and PCT Publication WO 96/27264 to

Lu, et al, all of which are incorporated herein by reference.

[00029] In certain embodiments, the processor 30 forms the data set of
frequency-domain data and the processor 60 processes the frequency-
domain data in the data set to detect an identification code or an ancillary
code therein. Where the codes have been formed as in the Jensen, et al.
U.S. Patent No. 5,764,763 or U.S. Patent No. 5,450,490, the frequency-
domain data is processed by processor 60 to detect code components with
predetermined frequencies. Where the codes have been formed as in the
Srinivasan PCT Publication WO 00/04662, the processor 60 processes the
frequency-domain data to detect code components distributed according to a
frequency-hopping pattern. In certain embodiments, the code components
comprise pairs of frequency components modified in amplitude to encode
information, and the processor 60 detects such amplitude modifications. In
certain other embodiments, the code components comprise pairs of frequency
components modified in phase to encode information, and the processor 60

detects such phase modifications. Where the codes have been formed as



frequency- hopping pattern. In certain enbodi nents, the code conponents
conprise pairs of frequency conponents nodified in anplitude to encode

i nf or mat iw0,03@0814t he processor 60 detects such anplitude moardSozambons. | n
certain other enbodi ments, the code conponents conprise pairs of frequency
conponents nodified in phase to encode information, and the processor 60

det ects sugprepbapectrofi toded, iaena thdhgar, ehal. wgepafam\mdﬂfsesvé epaRe as 8 WO
03/ 003741 PCT/ US02/ 20000 0rgread spectrum codes, as in thé Aijala, et al.

U S. Pat entheNdreussgeteals BaS atenhblwﬁeﬁj%m%tthalprowssor BAtcompries & 319, 735,
t he procesg ﬁﬁaﬁao bﬁ%@e@ﬂup‘?@?&dﬁ@' ate spread spectrum decoder. [00030]
Sul e

There are tagedus an chniques for carrying out a pattern
mat chi ng process to identify the nmedia data based on the data set. Several
such techni ques[oaﬂ?:a]ﬂibexaarleaﬁ\lmﬁagedus armhseitable teckiniduesHioggaayihg [ 00031]

G h t h f t t r s, from nedia data and
mt chi g 19ReEPafERrditing BroBtsiE amly M meHA SR bt e ata U S
Pat ent No.sét, @&e?gl%dcﬁ tebhhigueSrétieséivbd Pelbwin c%%h@@ﬁorm?thdf 739,398 to

Thomas, et_at., each of which is assigned to the assignee t he present.
i nvention E\lﬁuf&b@th of which are incorporated herein by reference. [00032]
Still other suitable techniques are the subject of U S. Patent No.

3,919,479 t f at

Us patent NooOopEOURy syt tebihfiles 1 oftiftdhoSiharfiel fl medig Sy
Weat | ey, ddta amd, mdtcﬁunj’ﬂtefsetsslgbatufeéﬁﬁrt Neﬁﬁr@zbg s@iéa%lhzretsﬁreK@llscloééogP zfltent
No. 4,918, 7 u en 0 Ke

u.S. Patenlt'%a% ent ﬁgo%‘é?ﬁ?ﬁ@eﬁ@%rﬁf alyand in UghPatert N Npaf i 398ty 230, 990
to Lert, efthdhas, &4l e‘éEh"H?'vﬂﬂcl@fseaéé‘@%d)fU ﬁb%smepe'& A% Drrgéﬁ{tence

[00033] In accordance with certain a nt ageous odi nent's

i nvent i on, Invertiorand betmgf wbicharedncaorporited henaidiby réfarancepr oduci bl e as
conprehen5| bl e i mages or sounds at a user |ocation, the received nedia data

22;" ng anci | T arpea0es bk SLRabiLtERIGEES 3/ mes AFEdST U 8. AR data
3,919,479 to Moon, et al., U.S. Patent No. 4,697,209 to Kiewit, et al., U.S.

Patent No. 4,677,466 to Lert, et al., U.S. Patent No. 5,512,933 to Wheatley, et

al, U.S. Patent No. 4,955,070 to Welsh, et al., U.S. Patent No. 4,918,730 to

Schulze, U.S. Patent No. 4,843,562 to Kenyon, et al., U.S. Patent No.

‘4,450,551 to Kenyon, et al., and U.S. Patent No. 4,230,990 to Lert, et al., all

of which are incorporated herein by reference.

[00033] In accordance with certain advantageous embodiments of the
invention, the monitoring device 20 receives media data reproducible as
comprehensible images or sounds at a user location, the received media data
having ancillary codes therein. The processor 30 serves to form the data set
from the media data by excluding data required either to reproduce
comprehensible images or comprehensible sounds, while including data
sufficient to decode identification codes and/or ancillary codes in the media

data or to form a signature to identify such data.

[00034] In certain variants of these embodiments, audio or image data
picked up by the monitoring device 20 is either transformed to the frequency
domain or received as frequency-domain data. Those portions of the



fromthe nedia data by excluding data required either to reproduce

conpr ehensi bl e i mages or conprehensi bl e sounds, while including data

suf fi ci enwotos/oaende i dentification codes and/ or ancill arycrases2aion t he
media data or to forma signature to identify such data. [00034] In
certain variants of these enbodi nents, audio or inmage data picked up by

t he noni tcfreq@r@g»dmammata neit ubeful tdaeeddvarewetmmbaﬁoﬁ ceggiengy domain or
portions of the 9 WD 03/003741

recei ved as f in data. Thos

o) Use2) Ssilary SoB fane R A AO8 S et 06 L forTon Slepadeed idontiy
identific d c a data or
to form a%%cﬁn%eﬁﬁérﬁhrﬁﬂgﬁﬁ“ P}éfgteﬁgfgﬂﬁgkp{ggugbg %haét 3 Fﬁ%&erabl y, but
not excl usieas gddechto ttmmgimama irbacnordahisiwitio thé inaandible edabdingn accor dance

ith the i W] dj ' .U Pat ent, No. 764, 763. Si nce
\che codgsI@ﬁ@ﬁég?gggwgebgf%ﬂ&h&cgn}%ﬁ&% ﬁ&'ﬂ%ﬁ%&?&*&& ﬂa‘ﬁ'@?SE’Bﬁtaée audi bl e
portions Qﬁamdneleamothe répiciiueBY aulifo eéﬂa%uatb@?a‘)ﬁi@ﬁbw%éiahaloscﬁéta%éwout

| oss of data required to decode the codes

t t hat
ot her ki nd¢ sliminaded frenmethesiria a@&wtb@ut b@é&fdatajraqwred.tg%@gaégf [ 00025]
larly,g t
ront tor i aeHeS! dt BESE SptecRaed i imer Kifds O Ebole BBARS g it over e ar e

vi sual | y irepeveregtin lthie meanmaérmi mal . In this nmanner, the data’ set may be
formed to incl ude data necessary to decode the codes, while elimnating

dat d bl Sui t abl e i rage encodi ng
Fechni ques. f or IDRBALHG! LnBaGHeNFRAELHRRR figioys SalFHod HJBRREDE! bl o or
m ni mal eﬁﬁ@(ﬂhé\ﬂt@rr? de\ies 2006 ﬂ%%?ﬂb@thbhﬁqé@d&‘esatb%é REoTERIE F%rte of US.

Patent No. 6,122,403 to Rhoad s, U S. Patent No. 745 to or enci o,
al ., U s. visiallytimperceptibisopminioglMis thisvmanneu. tBedaéaeatmua besforheds32 to

Maes, et 0 and U. S.
Pat ent % '%Clygéds%ﬁégéﬁ_sg?y tqsd%ﬁ?gde %\%Ié q‘egv?vﬁ'%ﬂ% ei{ﬁgn ‘ﬁ%tar ated herein
by refer erreqwré@@@ﬁ@jroduc@tafwmp‘i@heﬁﬁbh imdgee Sgitalle nﬁd?e enebdingege medi a
dat a recel ved bg the nonitoring device is reduced b I m nating such
portions techniques for producing encoded images having visually lmperceptlble or

minimal encoding artifacts, and decoding the same are the subject of U.S.

Patent No. 6,122,403 to Rhoads, U. S. Patent No. 6,208,745 to Florencio, et

al., U.S. Patent No. 6,205,249 to Moskowitz, U.S. Patent No. 6,198,832 to

Maes, et al., U.S. Patent No. 5,737,025 to Dougherty, et al., and U.S. Patent

No. 5,737,026 to Lu, et al., all of which are incorporated herein by reference.

[00036] In other variants, time domain audio or image media data
received by the monitoring device is reduced by eliminating such portions
which are not useful to decode such an identification code or ancillary code or
form such a signature. Such data reduction can be achieved, for example, by
filtering or subsampling, averaging or otherwise combining data, or eliminating
time segments of the data.

[00037] It is thus possibie to vastly reduce the amount of data included
in the data set, which facilitates storage and communication of the data set. It
also preserves the privacy of audience members in the vicinity of the
monitoring device 20 by preventing reproduction of comprehensible sounds or

images.
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whi ch are not useful to decode such an identification code or ancillary
code or formsuch a signature. Such data reduction can be achieved, for
exanpl e, W@ 0300378eri ng or subsanpling, averagi ng or ot her wCsasopadddNi ng
data, or elimnating tinme segments of the data. [00037] It is thus
possible to vastly reduce the anount of data included in the data set,
which facili tat[emaamga@3an@tremmbdaémtegeoms ehtodahentsiatwhith th&l so

preserves.the privacy udi ence nenbers 1 n the vicini of the

moni t or i nglaid $rERrosticeg aéa@%ﬁ?'i lgatepisdenved o thet, éfo%wéﬁeﬂeatm sounds or
I mges. 1 é’%}g g lEJ]E(Ha ftes an
advant age%&?ge%{%g'?ﬁﬁﬁa&ng%#ﬁgﬁt e 3&%‘?@%@%‘?? uge a)g%)é Egeglr | ocati on

i s formed feontheatdata $etabut thetifisuicbat cade |somiepraseﬂtoﬂ1easmneldateysebde S
present in_th xtracted fromt gcdata set, but that

d
P Cooth o enbelEaide Wblucs b St fE LS AT SSiardtiiE At B Araess, oduce o

si gnat ur e | @tep 390 dF mgeﬁemaﬂrﬁéeomlﬁ BUAD PABCESEN as UBtPbBRINE fréh Figure
3, time-domain audi o data, such as data obtai ned from the out ut of a

m cr ophondhe iositputa &f migrephens, tl$1éraﬂsf@q@grwhqérmmncxoylon@m, ti er

Transform I g r.tinme-to-
frequency %@Tﬁ??%@}s{rﬁé a\nﬁv {eqfr%'q%fﬁ %18%' fgt%iléa gr 8{“«9?& E]eﬁ E? recei ved
in the fdrerqwncyrd@mwin%ar@mamodat\ﬁhetéﬁnhe ldie data igrnitialy fsteived PO039]
The frequency-domain data i s subject to a data extraction process in Step
110 to prdbe emaof&aaee@cxaama@rb@atasuvﬁstwﬁ WRESSPEMi red to detect an

I dentification code and/or ancillary code, if present Is.included in the

reduced data sqboqsbitfnd HahuancyasiRI dath iBNbieefiPh dabfoptiglifon N or AL on

is not included In t e re data set. The re uce data set is not
merely a quopessicsiepettl tsmproﬂucae reduced datpeet, such thalt sataseduineddodat a

required t r oduce onprehensi bl e version, of. the gqudi.o al
ConsequentdRjetia SR ReEEbods aay Py Spdliam BhenraiSedn BPUHEIR et i on
beyond t habdubed HatzPeet, bat debhepdidntiabpaish of @@ BagD iaformibnad K6t ensur es
privacy. [00040] The reduced data set so produced i s communi cated fromthe

included in the reduced data set. The reduced data set is not merely a

compressed version of the audio signal, but also excludes data required to

produce a comprehensible version of the audio signal. Consequently, this

process not only results in substantial data reduction beyond that which may

be achieved in signal compression, but also ensures privacy.

[00040] The reduced data set so produced is communicated from the
user’s location, as indicated by Step 120, to a remotely located processing
system. The data set is then subjected to a code detection process 130
carried out by examining the frequency content of the data set. If a code is
present, as indicated in Step 140, a record of the code is created in Step 150.
In the alternative, or in addition, the detected code is matched with
identification data for the media data in a database accessible to the remotely

located processing system.

[00041] If a code is not detected, a matching process 160 is carried out.
In the matching process, a signature is produced based on the data set.
There are several alternative signature extraction techniques. In one, the
entire data set is used without modification as a signature. In anther, a

portion of the data set is selected as a signature. In yet another, a signature

11



user's location, as indicated by Step 120, to a renotely | ocated processing
system The data set is then subjected to a code detection process 130
carried owDobgoaTxam ni ng the frequency content of the dat &Czatsn2/2doo@ code
is present, as indicated in Step 140, a record of the code is created in
Step 150. In the alternative, or in addition, the detected code is matched
with i deri iProdugaddpaske an the datsesetdryi cordhining or etheéavisbawecessimgitsbl e t o

2 mat ohi gy o47 §e ISR MRS ol cnRiad S enBersisRopaiedof o7 ' °°

si gnat ur e frequeneyultd abeselkctt frb® tHatdats 8kt and SEE tGFEmSMRYsal al ternative
signature extraction techniques. In one, the entire data set is used

wi t hout ndBPI&SERtiNg Fompenaiy Ahthe rIodused signatureaas pvthe audiefsignatutmt a set

i s sel ect gg ich & - 0 ' 03/ 003741
PCT/ US02/ 206@%’“&? {ssé(%?]o uc(gladtlc))g{(saé‘e3E gﬂ@t Eggfﬂé‘{'g' Eé%ﬁ%ﬁ%ﬂ%? *or otherw se
pr ocessi ngnéarporated oereindnorderencee si gnature. In certain ones of such
processes, pairs of frequency data are selected fromthe data set and used

to formratios e senting conponents, of the produced, signature, as in
the audi o si gna[?éﬂ‘*gjﬁ?%ﬂ%‘?ﬁ‘ﬁﬁ S[Oe@'ﬂﬁpﬁ‘?fé_'sdﬁh%‘l red vdth T%?reélceal . US.
Pat ent No.sign=tlirs/@8red i'nnéGé%a%b%cagéialie?tﬁ%erréifn%”tég%‘cat[a@%? ss}&eore din

signature so produced is then conpare ref erenc sl gnat ures

a dat abas&Yaters Jihg reatchinghpracess teaybe ceriastioyt; tresimple, ytheem  The

mat chi ng : - 11 &O I ' e ~manner. di scl osed
by Ellis, pﬁ?ﬁ'g‘?’.sd'lgﬁxf%w%{'%ﬁ dh Lé,éa[fﬁfg)g@)“a@iﬂgbge|9%‘iﬂ arelighlen s
found, a meatehds édurid)e reeoedof theomattheie créstetings ritliestelin Si@p1230. [ 00043]
There are a nunber of suitable techniques for producing the reduced data
set in Step 110, VWere the audi o, signal, has, been encoded in, accordance
with the Srini JA%4A PrefeRiga %%P%hg{}w'@@f%tﬁ%ﬁfq%@épmq*&ﬂ&m

conponent sedicsd daBYseétNRIStES 110e W i ile those
whi ch wi | Ienot are S?Jbstant'?al 'y eggll%utglg ) 05@4 kﬁsggégrﬁ@gggﬂiwt echni que

for use wiackoilafice with theehdowegamPCT Publication WO 00/04662, those
frequency components which may include the code components are retained,

~ while those which will not are substantially excluded.

[00044] An advantageous technique for use with audio data encoded as
in the Jensen, et al. U.S. Patent No. 5,764,763 or U.S. Patent No. 5,450,490
is described in connection with Figure 4. In the technique of Figure 4, the
audio data if not already in the frequency domain, is transformed thereto by
FFT or another suitable method as indicated in Step 200.

[00045] Noise amplitudes in the frequency neighborhoods of possible
code components are estimated in Step 210. This is achieved by examining
the amplitudes of frequency components in such neighborhoods. For
example, those components having amplitudes below a threshold, such as an
average or mean amplitude or a fixed value, are combined and averaged or

otherwise processed to produce a representative noise amplitude.

[00046] Then in Step 220 signai-to-noise ratios are determined for each
possible code component based on data amplitude at its frequency to the

noise amplitude in its frequency neighborhood. In one embodiment, those
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in the Jensen, et al. U S Patent No. 5,764,763 or U S. Patent No.
5,450,490 is described in connection with Figure 4. In the techni que of

Fi gure 4,wohe/ooxudi o data if not already in the frequencyPdBrEsn220006
transfornmed thereto by FFT or another suitable nethod as indicated in Step
200. [00045] Noise anplitudes in the frequency nei ghborhoods of possible
code conpoatiog whigheexsaeadan aegpenth8eshwl@ aoe rajactedias liksly sprdsdmtingkam ni ng

the anplitudes of frequency conponents jn such.neighborhoods, Fgr . exanple,
hose bombiende AMRNHS R AOr R B ansl heSe FALER bR B IRHeE trasioldVer age

or mean argbirkjedeadPas AofdeXerhiy pratyssas eafitbomad 8d 280ernaged or ot herw se
processed to produce a representative noise anplitude. [00046] Then in Step

220 si gnalaliepnatbiesempagdingentathosgdatipsiviigh wetl edbe sippee thyegoldonponent

based on ' - 0j.S&: ifude inits
Fr eaquency TerSHBOPESSa Tefindd Bnh3Bk AR st e tue oG R b AT

PCT/ USO02/ 2p06dintetit| albrativscire esiadrast, amduBepr23tniseshitted. are rej ected as

| i kely representing non-code audi o signal conponents, and those falling

below a lower threshold ,are rejected as noise. This process is carried out
r Qen Do0- | Hobai7] The etamervalies Bs et 1 SIeRaA UnfldCRaRRERNRIEl U oxcood

the upper tb*&bﬁﬁﬂ@hgﬁ%@gﬁ d&é%@&&fir@s@nﬁ&é@ﬂ |ae&ew8¢émn§§9§teﬁﬁw s formed.

In still another odinment, all ratios are retained, a Step 230 is
omitted. [CEOHIGN istmadedo onwdunigatey aisdndicgtadrindStep 280ewh@mta until it is

appropri at C ni. .t he.datg-set _to .the renpte l.ocat ed processing
system Ap?ﬁ_%‘%ﬁ%wm?%”t%ﬁgﬁ_'ﬁ ﬂlﬁg%%qrcwplgsﬁhﬁ@%i%ail%ggthgﬁe%o, ~when
a predet &fifd AeRomitdrirey déVicé Bairiedidy de dudiePceanempee, thuliite nidiebglat a is

gathered with a nonitoring device carried an audi ence nenber, the data

: . 1 CE i ed by ( )

may be coominHBisatad While dhe devigais eaupigd vgtiha baseustaiion, padetha ation, as in
the Broo I LS. : [ -Sh-OR: ni cate
t he dat a‘t?érgto R%ﬁg/t ?I'ngtsga%ﬁgéﬁgte)t %?%3%@§§%988%@ng?§0ﬂ@9 Hg:%a es¥ ored data
or on thadtagetmay insteaddre eééteaminedrbases @s aaEnmaintedstatdaataomoni cati on
path by ' 40 5i5ee &ftime or sidd ibon e Sstabidihentsia domthuticktion Ko by " " L he

the device for transmitting and/or receiving other data. When the criterion for

data communication is fulfilled, the stored data set or sets are communicated

to the remotely located processing system as indicated in Step 260.

[00048] Since it is possible to encode each data symbol with relatively
few frequency components in this embodiment, there are relatively few ratios
required in order to decode the symboils at the remotely located processing
system. This enables the data set to be restricted in size to facilitate its

storage and transmission.

[00049] Although the invention has been described with reference to
certain advantageous embodiments, arrangements of elements or steps,
features and the like, these are not intended to exhaust or exclude all or any
possible embodiments, arrangements or features, and indeed other

modifications and variations will be ascertainable to those of skill in the art.
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data communication is fulfilled, the stored data set or sets are

comuni cated to the renotely |ocated processing systemas indicated in
Step 260.wp®304B}1 Since it is possible to encode each dat CTyusozboovd t h
relatively few frequency conponents in this enbodi nent, there are
relatively fewratios required in order to decode the synbols at the
renot el y |'\0tet édclpimedssi ng system This enables the data set to be
restricted in size to facilitate its storage and transm ssion. [00049]

Al t hough the i nkenéthod formdasaring @sage e hadlid tattleeer@daattzpusarert ai n
advant ageous enbodi nents, arrapgenents of el enents or steps, features and
the |ike, 'PRR4N.dhe mediaidata el regredusiile @ssionaehgrsiblg imagesoty possi bl e

enbodi nment i i fucations and
vartat | onecoPrerRAGBIE Sofindt ah Balinandibdy EBARET 8t 885 sSdor iSO
03/ 003741 Rediaibaa, eompbisinghat is clained is: 1. A nethod for neasuring

usage of nedia data received at a user |ocation, the nedia data being

reproduci bl e as_c hepsi bl e_j mages or  copprehensi bl e upds and havi ng

ancil | ary codesqu%@'{gePé@? sgﬁ%aB SN @n‘j‘?ﬁag,déﬂpﬁfq?%ﬂﬂ@ t?‘reecei vi ng

a data setysyr |6cations &% Uath SHShEYINGGRitS duffiRiaM: % Hebb@Hd Sncilksgr | ocati on,
ar

the data set including data sufficient to decode the ancill codes in

t he nedi a @stes iBrthe media dada or thitarra sigsaiwde e identifhthenmetia ?@ttaa, whi l e
e _ . . _ ) .
The. conpr eI el8Hing a8 hbdited Biirbgnifiubatd BRI SredBe S o

carryi ng outthetcdngarehensibleofour(ds) addt ecting the ancill ary codes based on
the data set; and (b) producing a signature characterizing the nedia data

and matching t roduced signature with a reference signature associ ated
with identifica:}tetf’gﬁeﬁ‘ﬁ‘gyﬁ%?aq?ﬁ@r%ﬂi‘go%{s&?m293%"%%% leasbpes 48 to
Caim1l, further conprising: receiving the media data in a nonitoring
device at the uggr |dgstatlimgthe ancillary codes based on the data set; and

(b)  producing a signature characterizing the media data and
matching the produced signature with a reference signature associated with
identification data for the media data.

2. A method according to Claim 1, further comprising:
receiving the media data in a monitoring device at the user location;
forming the data set in the monitoring device from the media data; and

communicating the data set from the user location to the remotely

located processing system.

3. A method according to Claim 2, wherein forming the data set
comprises transforming at least a portion of the received media data into

frequency-domain data.

4, The method of Claim 3, wherein forming the data set comprises
producing amplitude data for each of a plurality of frequency ranges of the
frequency-domain data, each frequency range corresponding to a

predetermined component of the ancillary codes.
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formng the data set in the nonitoring device fromthe nedia data; and
communi cating the data set fromthe user |location to the renotely | ocated
processi yoypmoIm 3. A nmethod according to Caim 2, wherecm/udSormonyg t he
data set conprises transformng at |east a portion of the received nedia
data into frequency-domain data. 4. The nethod of Caim3, wherein formng
t he data et coffp medisod pf Ghimi4 gvhearpin thedenmpli{tide data asceacd foameduasal ity of

cor rospond! O AnPlifda deld 60 ENNBHIAS T CHRoRRE a9 PIRgSEJRE. 14 WO
03/003741 yHsEa\SHampARRR data oﬂfﬁdéﬁhbﬁ@oﬁtes&ﬁdigﬁg freqiBREPHAhdENe anpl i tude

data are each forned as a ratio of anplitude data in a correspondi ng
frequency range to a noise |evel based on anplitude data outside such

correspondi-ng fthaymetsd phklaim % wheieiniBerdsia 66t cpapFises dalgerein the data
set Conpr:,{%EFeS%?‘t‘iﬁﬂghf‘%@ﬁ%m cTol g -domain information. 7. The nethod of

Cl aim6, rern omal n data conprises data froma frequency
range narrower than a frequency range of the nmedia data. 8. The nethod of
Cl ai m 2, wher eiTthe methiad af €&imd)whdrsimsthédinae-doepie slata comppbes data

i o dat 210 ATEHRIGAIERGE Moo hans 2 RHASERK FAReS Rl TR EIiapr | sos

video data. 11. The nmethod of Caim?2, wherein the nedia data is received

as acoustig: enEidetdad ofl OruimEd, Witbrein theaiath det vWO@pAsEs Hag medi a data is
received as electromagnetic energy. 13. The nethod of C aim 12, wherein

t he medi a reptesenting phasedifogwationght energy. 14. The nethod of Caim 2,
wherein the nmedia data is received as nagnetic energy.

9. The method of Claim 2, wherein the media data comprises audio data.
10. The method of Claim 2, wherein the media data comprises video data.

11. The method of Claim 2, wherein the media data is received as acoustic
energy.

12. The method of Claim 2, wherein the media data is received as

electromagnetic energy.

13.  The method of Claim 12, wherein the media data is received as light
energy.

14. The method of Claim 2, wherein the media data is received as

magnetic energy.

15.  The method of Claim 2, wherein the media data is received as

electrical energy.

16. The method of Claim 2, wherein receiving media data comprises
receiving media data in a portable monitoring device carryable on the person

of a user.

17.  The method of Claim 1, wherein detecting the ancillary codes
comprises processing frequency-domain data.
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15. The method of Claim2, wherein the nedia data is received as
electrical energy. 16. The nethod of Claim2, wherein receiving nedia data
conpri sesworngoei7yi ng nedia data in a portable nonitoring aeriuse2/z@nr yabl e
on the person of a user. 17. The nethod of Claim1, wherein detecting the
ancillary codes conprises processing frequency-domain data. 15 WO

03/ 003741 1BCT/ GHehatHyilof GRim Tile wretrdiadhefireguehoy-émavhead i3 t he
frequency-domain data is processed to detect conponents of the ancillary

codes at precrssedip siedectcosppnante sf theancillaty sedes @t Bredgtaimined  wherei n
t he frequcﬁ%%g‘-qui%gi n data is processed to detect conponents of the
anci |l l ary code I'stributed according to a frequency-hopping pattern. 20.
The nethod of C aim 19, wherein the code conponents conprise pairs of

f r equency 18onpdirermethnastioff Cladmi 17, arheréinite freguencydemain datmisi on. 21. The

met hod of Claim erein the code conponents conprl.s airs ..of
frequency p&%‘fﬁf‘é éﬁpgg]ﬁ%?}i%n%oq%gi)ﬁg% %T':gcn 8583? Hf%'i’%etFBcﬁ‘EC%dZF‘Q The

met hod of t&agtdfubnciippiny gati€@et i ng the ancillary codes conprises
detecting a spread spectrum code. 23. A systemfor neasuring usage of nedia

data received at a user |ocation, the nedia data being reproduci ble as
conpr eheng0ol e Theagethast of ClaipEhamareindhe sodacoame REMRREEIPHEY codes

in at |lea i 1 Qi I 6&%[1 ceiving a data
set at a %?g%gggp%cé'&?? g%ﬁ%‘or@gtg g‘ ar'%%oﬂége?fnf/&é @%’%t e'ﬁtfﬁsﬁaqogéati on, the
data set including data sufficient to decode the ancillary codes in the
medi a dat 21or {Thefmethad s GlaithurS wiesieiadhe dode rapmpanents dosopdae pairahi | e

excl udi ng ta required either tao reproduce the .conprehensible imges or
the comp: eharaEIeY ehfraBehhonfetdl aRAgS S shtore IR ne”r erotely
| ocat ed processing system '

22. The method of Claim 1, wherein detecting the ancillary codes

comprises detecting a spread spectrum code.

23. A system for measuring usage of media data received at a user
location, the media data being reproducible as comprehensible images or
comprehensible sounds and having ancillary codes in at least some of the

media data, comprising:

means for receiving a data set at a processing system located remotely
from the user location, the data set including data sufficient to decode the
ancillary codes in the media data or to form a signature characterizing the
media data, while excluding data required either to reproduce the

comprehensible images or the comprehensible sounds; and

processing means located at the remotely located processing system

for carrying out at least one of:
(a) detecting the ahcillary codes based on the data set; and

(b)  producing a signature characterizing the media data and
matching the produced signature with a reference signature associated with

identification data for the media data.
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for carrying out at |least one of: (a) detecting the ancillary codes based
on the data set; and (b) producing a signature characterizing the nedia
dat a and woaBobd7ag t he produced signature with a referenc®CIiugnzazune
associated with identification data for the nmedia data. 16 WO 03/003741
PCT/ US02/ 20000 _ 24. The system of Claim 23, further conprising: neans for
recei vi ng26he i systemaofdilainm@3uBsther somprising:means at the user |ocation
for formng the data set fromthe nedia data; and nmeans for conmunicating

the data set fromft f*%?éixﬂhgﬁﬁnéigﬁ&igl%awgtﬂ{eﬁl‘@%ﬁ@éé’nast@cat ed processing

system 25. The System wherern or formng the data
set is operative to transformat least a portion of the received nedia
data into fr eooeatyatiheniser datadionX6r fofining thee datacfet Gloan the2medisher ei n t he
means for fornmng the data set is operative to produce anplitude data for
each of adﬁ ) ty of frequency ranges of the frequency-donmain data, each
frequency range corresponding to a predeterm ned conponent of the

anci |l ary codesnedhs fofR@niiahiemting tHd aaid 28 fromhHeeiidertiBBatiBipfosthbor formi ng
the data set is operative to formeach of the anplitude data as a ratio of

anpl i t ude reraetely lpagated procespadYStEMr equency range to a noi se | evel based
on anplitude data outside such correspondi ng frequency range. 28. The

syst em of ai r @i : i . IS -

operati veztgb i FTQI%ﬁS es‘(%gtcg @%ﬁgégﬁ'g?%ﬁ ﬁﬁenewc?owﬁglgrnh?ﬁ?ﬁ%‘?%% %eﬁésr ein. 29.
The syst eopefatibledortraitsfonninet leiast & lporilcracktheaecéivedimeditltata fite set i s
operative,to select the tinme-domain data froma frequency range narrower
than a frd§GURBGY-ASMAIN §ftd.-he nedia data. 30. The system of O ai m 24,
wherein the nmeans for formng the data set is operative to include data

represent pgg phaessystMAIGTEIARN 25 "eheidin the means for forming the data set is
operative to produce émplitude data for each of a plurality of frequency
ranges of the frequency-domain data, each frequency range corresponding to

a predetermined component of the ancillary codes.

27.  The system of Claim 26, wherein the means for forming the data set is
operative to form each of the amplitude data as a ratio of amplitude data in a
corresponding frequency range to a noise level based on amplitude data
outside such corresponding frequency range.

28. The system of Claim 24, wherein the means for forming the data set is

operative to include data representing time-domain information therein.

29.  The system of Claim 28, wherein the means for forming the data set is
operative to select the time-domain data from a frequency range narrower
than a frequency range of the media data.

30. The system of Claim 24, wherein the means for forming the data set is

operative to include data representing phase information therein.

31.  The system of Claim 24, wherein the means for receiving media data is

operative to receive the media data as acoustic energy.

17



31. The systemof Claim 24, wherein the neans for receiving nedia data is
operative to receive the nedia data as acoustic energy. 17 WD 03/003741
PCT/ US02/000003732. The system of C aim 24, wherein the neaemaiShyroopecei vi ng
nmedia data is operative to receive the nedia data as el ectromagnetic
energy. 33. The systemof O aim 32, wherein the neans for receiving nedia

data is @per atfheesystermeasfallgitn RAewiertia tidhaears for gideiding hindia d4ta iBhe
system of Claim 24, wherejn the neans for receiving nedia data is

oper at i ve oP§ratiEetioeceive thednedia dela as elRElIRMagNalicenNRrgY-35. The system of
Claim 24, wherein the means for receiving nedia data is operative to

receive the medip datémast GhRE BRI %br&ﬁ?ﬁ&hea?@-foﬂ’é“ce%ﬂﬁ% SBR4 dGtpism 23,

wherein the'proce53|ng'neans conprises nmeans for processing
f r equency-operative iwaeseive tHetreediadata aadight emgrgyodes. 37. The system of
Cl aim 36, wherein the processing neans is operative to process the

et oriloa. e flstel Gy BT oq, BRBROF TS pilack By FHBI S e B
processi ngpepstive fosreepRedhe \eedia dats as enssgridiie drieegyiency- domai n data to

detect conponents of the ancillary codes distributed according to a
frequency- hoppi_ng patteré}.ql39. The system of Claim 38, wherejn the,
G

processi né”5meaﬂ-§'!e| gsﬁ%‘@r GEn 28, Whe %etfh%a?%s Pr Eﬁﬁﬁi‘f"ﬂ%lmfdé%é‘@taf Bequency
conponent %\Rh'%%“\fé fodebBive L iheds data ag%ﬁéﬁiﬁcélrgn‘éﬁ\ﬁ}gt It 8”' 40. The system of

Cl ai m 38, erein the processing neans i s operati detect pairs of
ancillary code frequency conponents nodified in phase to encode
i nformati @. 41TheTsystepsafcdGiamn 28] whereig theheocsissingHvepn® cerwriggs neans i s

oper ative i Sans'fr prbeddbihdehlhe Rty asiRditadtd & Marddtht ShoBRPAS P eCt M um

codes.

37. The system of Claim 36, wherein the processing means is operative to
process the frequency-domain data to detect components of the ancillary

codes at predetermined frequencies.

38. The system of Claim 36, wherein the processing means is operative to
process the frequency-domain data to detect components of the ancillary
codes distributed according to a frequency-hopping pattern.

39. The system of Claim 38, wherein the processing means is operative to
detect pairs of ancillary code frequency components modified in amplitude to

encode information.

40. The system of Claim 38, wherein the processing means is operative to
detect pairs of ancillary code frequency components modified in phase to

encode information.

41.  The system of Claim 23, wherein the processing means is operative to

detect the ancillary codes in the form of spread spectrum codes.
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