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29 March 2006 WO 03/003741 PCT/ US02/ 20000 MEDI A DATA USE MEASUREMENT W TH
REMOTE DECODI NG PATTERN MATCHI NG Field OF The I nvention [200ddh T065

i nvention to systens and nethods for identifyi measuri ng
usage of. ,}ﬁ(‘é!ﬂg&og@a gathered at a user |ocation using ri’r%grm gzlo@gcodi ng

and/ or pattern matching techni ques. Background O The Invention [0002]
Techni ques used to determ ne the progranms or other content to which

audi ence nmenbers have been exposed are intended to gather such data at the
audi ence nenbers' |ocations. Various systenms have been proposed for this
purpose. In one variant, a stationary device is positioned near a

tel evision, radi o, conMEbRIDATAUSE MEASURKRENT WITIORERGTEL O noNi tor nedi a data

at audi ence | ocations. [000& o tpelj:r v '@n roposes the use of a
~portable device to be carr ence nenber in order to

gat her data regarding the pr I’d';l anld ot her content to which the audi ence
[OOMMLB

menber has been exposed. BBes obtain the signals to be
nonitored either through a direct electrical connection, or by nmeans of a

" sensor such as ] i - Y LCe. .ca itive pickup or
magneti c senso#&oo%gﬁgy‘@gﬁ ?%@H*%i%ggﬁst%gﬁn%@%%ﬁ% 'cfeﬁg%%\gesence of an
anci | | ary asier rheasuniog wsagenoithaedia data geisared akéa usartiscationiugingt ure t heref rom

for patter i S : .or signature for subsequent

pr ocessi ng'%a aﬁ?%%geﬁhg%rﬁaﬁ%ﬁ{ m%%ﬁggggel&wc@'espr oduce audi ence surveys

which are statistically reliable, it is necessary to engage a relatively

“large nunmber of survey partggiBnhs Of $Re ifehtidnt 1S |1 kewi se WO 031003741
29 March 2006 PCT/ US02/ ZOOUW%I?(E:!%TWWM y a relatively | arge number
~of nonitoring devices, such as stationary or portable devices. It is,
therefore, desigoall Tetimiqdesiugkd o ddtérmine the programs or other content to

which audience members have been exposed are intended to gather such

data at the audi'ence members’ locations. Various systems have been
proposed for this purpose. [n 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] Ancther variant proposes the use of a portable device to 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 sig’;nals to be monitored either through
~ adirect electriéat 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 éncillary 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 remoté location. In order to
produce audience surveys which are statistically reliable, it is necessary to
‘éngage a relatively large number of survey participants, so that it is likewise




conpl exi ty of such devices in order to minimize their cost. Summ Of The
I nvention |I. 100091 For-this application the follow ng terngyaiaer 2006

definitions shall apply, both for the singular and pl of nouns
and for aMO¥EMH* enses: [ 00061 The term "data" as usegeﬂkgé"%%srreans any
indicia, signals, marks, synbols, domains, synbol sets, representations

and any ot n@dess&%éseeﬁryfa%r%m i‘asglrésrlﬁ%rpeém%g&[;qonﬂg a&h&ésf@ﬁ&hoarg whet her

per manent or or ar acoustic, electric,
magnet i c, Stafierary Qﬁﬂ@ﬁ@ﬂf? devieesotlhisr fhemforenaesigbledd ml{lﬂ[lt)‘-‘?ﬂ'leThe term"set"

as used hea&h ek ueﬂﬁeﬁeédéﬁ%&%% i PRl st LN Ngs, or data. [0008]

The term "anp as ed herein refers to va ues of energy, power,

vol t age, current charge, intensity, size, magnitude, and/or pressure,
however neasured or eval uat eﬁmmg%'l’hednvaﬁoabsol ute or relative basis, on
a discrete or conginuous basi s, on an instantaneous or accunul ated basis,

or otherwi se. ?ﬁ%%r%aﬁpﬁiﬁﬁ'ﬁorﬁﬁgif oﬂﬁ‘?’( rﬁéah@ﬁgfr[:\gt{)nssﬂalreans data whi ch

is wdel y access over-t or via satellite,
network, - #pplheth fwthe %mmdaruaﬂdrrgjumh’@rmap‘émwts)qnddosairvdmtmaes;n st or age
media, or otherwise, without regard to the formor content thereof, and

i ncludi ng but 6oey 'Th@térﬁﬂ'd‘a&"%ﬂ%@dﬂ%ﬂhﬁﬂgné’use@di@%te 8igndiQ0010] The terms

"coupl ed", "coupled coupl ed |n 'each means a

rel ati onsHMBrkSetyRRRAlS. slomatim §YMbR! ssis, presendations and agpptent us, files,
prograns, gRAical foﬁ*ﬁ@?%rﬁﬁtrépreﬁéﬁt}ﬁ@rlmnn&)bﬂt ﬁrﬂ@theFH&aﬁéﬁher and/ or means,

constituting any one or nore of (a) a connectlon direct or through
one or norEMPEREY. Wietheradsiblapiulible. acoustio, electricpmagreties, nedi a, conponent s,

net wor ks, éé!&?&l‘ﬁqneﬁé@%fﬁbﬁrﬂ&nﬁhrfé@@d‘s (b) 2 29 March 2006 a
_ communi cations re atlonshlp whet her direct or through one or nore other

- devices, apparatus Il es, conponent s, networks, systens,
.subsystens, or W“P@a‘hge tpd?" (3‘?:‘? %F%NE?TFM?"W'M?Q%QM“@ier‘?"W'i'rtseh the
oper ati on tﬁ‘hgemr dake or nore thereof

- fo008] 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 bui nat .
limited to audio data and video data. ' '

[00010] The terms "coupled". “coupied 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 ccnnection
whether direct or through one or more other devices, apparatus, files,
programs, media, components, networks, sysfems, subsysterﬁs or means, (b)




depends, in whole or in part, on the operation of any one or nore others
thereof. [00011] The term "signature" as used herei n nmeanl9a4ah 20&et
derived fromthe content of media data. [00012] The terns "communi cate"
and "communi cation"” as used herein include both conveying data froma
source to a destination, and delivering data to a comunications medi um
systemor link to be conveyed to a destination. [00013] The term
"processor” as used herein data neans processing devices, apparatus,
progr ans i j h i nted in

har dwar e? cgﬁc}h% \H\f/ac%tzdngié(%%otﬂgﬁp%g@%ﬁ?%eﬁggtﬁdg Pﬁgﬁ% 8?%0'{6%%%%%%% of the
present appaeatus, dies, progratmisoniedis, componeotechetwerksisystems mybsystayes, of nedi a dat a
recei ved | 06 At Qi mng ' j

conpr eheﬁg?%’é’% E‘éuergﬁgrﬁdi %’rgartrlf))be ensi 'ﬁqeﬂgtggﬁﬁgﬁaﬁgmgg\% ﬁg“ggﬁhﬁeﬁgry codes
in at | eggRendyirwbeleohin nademtheparatien abrnysinagr messethetsitgreofdat a set at a
processi ng system |l ocated renotely fromthe user |ocation, the data set
including data sufficient to decode the ancillary codes in the nedia data
or to form a BPYHAtheterm sigraliEsasiuped hareipneansdadaia seliserieeddian thei ng dat a
requi r edegitdritef mbdaldar oduce the conprehensible i mages or the

conpr ehensi bl e sounds; and at the renotely | ocated processing system
carrying out at |east one of (a) detecting the ancillary codes based on

the data set;[0ammd] The tepio thdinnthicatess ot aénirBuritkibACisaused hBeir iRgudgedi a dat a

and matching the produced signature with a referencg, signature associ ated
atn i PelRe BRBIRAES st Ber drtfaioDthd SRR Hccor dance w ¢ h
anot her  aspeaticalibng imedipmesystem bnlinkrid be Bonaysy kit edestisatiopr ovi ded f or

measuri ng usage of media data received at a user 3 29 March 2006 | ocati on,

t he nedi a data bei ng reproduci bl e as conprehensi bl e i mrages or
conpr ehensi bl [@0&\@]ihbksteam dprhcassor aanséd hereip datadesarnisipradestisgdévissne of t he

A L% Tyl

system | e e rom e user a set including
dat a sufhardwarat softwateerdwéh.t he ancillary codes in the nedia data or to form
a signature characterizing the nedia data, while excluding data required
either to reproduce the conprehensible images or the conprehensible
sounds; and pPRIE kiasgoraraewithareaspactaf thersesashivventipn] mmathed ipr ocessi ng
syst em fqbvid&Pfof ieBsLrY usdbe bEAsdia QB ratsivdd®k a4REAGLAIBH, th MeBRGad ary codes
based on the data set; and L ]

being reproducible as comprehensible images or comprehensible sounds and having

ancillary codes in at least some of the media data, comprising: 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 of (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




(b) producing a signature characterizing the nedia data and matchi ng the
produced signature with a reference signature associ at ed 20iNich 2006
identification data for the nedia data. Brief Description O The Draw ngs
FIGURE 1 is a block diagram of an advant ageous enbodi nent of the invention;
FIGURE 2 is a flowhart for use in describing an operation of the Figure 1
enbodi nent; FIGURE 3 is a flowhart for use in describing an enbodi nent of
the invention for producing identification data from audi o and/or acoustic
medi a dag.a.. E 4. 1. f t r in cri bing one

al t er nat %Ogaétm? g@ ein{r?p erréan?%'ﬁ%%ptr#eb\é%%’g‘%sﬁo ﬁ"&ﬁ?h%ggbq?ilggg% %. Detailed

Descri pt ¢@mprefienSivte stundshaivbimavingsangitlaiytodes imah teas 0014 theFingdia data,

illustr e j o j §#%f .a data
repres eﬁ%ﬁ%%ﬁﬁf g?anﬁeﬁ@ﬁ%%?lg&g?v%?%e?mag 8@8&@%%@%&8 eresféeflygﬁn&r ncl udes a
noni t or i g ugen/peationghedata set ingeding delaskfcienitip decadsihe analaneeddas that a, as

| ndi cat efheWediadfP ot forth & !s.iﬂh'étﬁre%ha%f%%n?ﬁ%é&i& ?Qlﬁt Rhilectibingg medi a

data, such as audio data, IS nonitored, The nonitoring device 20 typically
woul d bed3fa FRauireh aiEse torgprodecathe icapateheniible ingass or (ecomppahenableh 2006 WO

03/ 0037 480unEd;/ 2SRRI EMIMBESH 18calad at the rdritRelf RcBle@hrate8isd syt gy and
whi ch serves to transduce acoutgtl Cc .ener to electrical data. Where

he

medi a datHY9 What Iee AISPT fﬁ)&ﬁiect' ? gcilary,epfegbageipthg deie setanfoni t or ed,
the nmo Ri (b g@oﬂgcmbaa isigaata@ddhamrrzhg thd lﬁédﬂa aétamnhinm_&rﬁﬁ@lgeﬂng !p'tddﬂ@ed;_eVi g e, such
as a phot.odi,ode.. . or video canera. . Light . .en i nc i, N ia data
coul dpbe?[gqaé‘llrewgﬁﬂfeé,renf?aﬁpaté'Fﬁ ?%5883‘89%3}‘ 'c%"g{é%}{?ﬂ dajp .the?'ﬂg&aevi ce 20 can
al so t akdatd.he form of a magnetic pickup for sensing magnetic fields
associated wth a speaker, a capacitive pickup for sensing electric fields
or an antenna for electromagnetic energy. In still other enbodinents, the
device 20 takes the form d@rieiResdription Ot Hie Damirest i on to a nonitored
device, which nay be a television, a radio, a cable converter, a satellite
television system a gane playing system a VCR, a DVD player, a

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 | o '
4




portable player, a conputer, a web appliance, or the like. In still further
enbodi nents, the nonitoring device 20 is enbodi ed i n noni toNagh S06d war e

running on a uter or other reproduction systemto i a dat a.
| VR P A

[00017] h enbodi nents, the nonitori ng devi ce I mpl ement ed as
a stationary nonitoring. device positioned near a television, radio,
conput er, a,satel | | sion system

weh,. apnl i.anc a_cabl e.converter ite tele
e bl aleie Sty iR o ef A SEC AL B whih Bhs b pBnbdicS e o
enbodi ment acotistie eneryytto elgrtricdbdate.c Witkré medigpdatatimthedoms oflighbr t abl e devi ce
to be carried about by.a user .in order to gather dat.a rdi,ng medi a data
Lo whi o ERESgouienavidhe &l © heliadn. bRodRie RnE AT R s coupt ed
wi th an i nfogin offa lighpseitbeatevicdDswth dsephitediolsaria Wdeo Gmmdrhat t he
an recejve the,medj fromthe devi ce. The

processor 30 ad nmpnitori

pr ocessor g@“f%"%%!fﬁhd\'i@ T‘Bd'ﬁldakﬂﬁ%'?ig%laf?'éexwe'rl’g {]@E@‘ﬁf‘ gﬁd‘ sone, but not
all, of theideatinphay! iThe devios@Oaanadsdinké e fonrdf a niajnatic piskiupidt cat ed by
Step 35 of Figure 2. [9?[0?%?4 The, pragessor 30 procegeds 11(() formthe data set
by 6l i m nabFe PaRNGISTES assAUSt it 2i5heakith APEPLVe BIERIREL r ed f or
further preaeusy ¢igotAt fislds bean tatehas fdricstiroheighelid élgy. ainatilethesuch as an
anci |l ary code .and/or, i emtiéd' tign code) is detected fromthe data set,
 or a si gnatfPediments, g devics %E‘F%ﬁ\erfﬁméa Fhelecticalgnaedtioio & gnat ur es
_represent i m@niksrewdevied) whidiairay bera telvisior b radies£ cilsloceniseral € carried out.

29 March 2006, 03/ 003741 PCT/ US02/ 20000 .[ 00020] Wtih reference again to
" Step 35 of Sﬁ%?'!j‘i\é\gﬁ'eﬁ',s‘an?yﬁ an aaﬂf\']‘%%’%&@%ﬂﬂé'ﬁbﬁ i rﬂ‘,s‘r}PrPZaY&Fc?cessor 30

t r ansf or nspériuble plagery adonipiier, a Wb appiinee f drafie! BiGs VindiMirthetat a and t hen
sel ects certg{a@ porti,ons

_ of the frequency-donmin data in_order to formthe
St o e ot CCmPadBhlss R atioind devies 21 K PP EedI T Do B et E B0 di pent | o
medi a dat arunfingloRnsEahpeEdr omdtRer repRAUSTIRsYERMio YaiRdranédia dag. f or m of '
anplitude data for each of a plurality of frequency ranges. Each of these

andror anci 11 adgeralodili SnBRtale: e bt eie a8 ot e modia data. 1n
‘certai n onieplerhernted ss astdtimdaryansitoring device positioned near a television, :
o rad_io, computer, web appliance, a cable converter, a sateliite television
systém, a game playing system, a VCR, a DVD player, or the like. In other
" embodiments, the mon‘rto'ring device 20 is implementéd 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 prqcesso‘r
30 at the user Iocation, so that the processor 30 can receive the media data
from the monitoring device. The processor 30 is dperative to prodlice a data
_ éet 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 ata
remote location where either a code (such as an ancillary code and/or :
identification code) is detected from the data set, or a sighature is formed for
matching agéinst a library of signatures representing known media data, or
both of these processes are carried out. |

5




anpl i tude data are formed by producing ratios of anplitude data in certain
frequency ranges to noise | evels based on anplitude data @tduih 2806h
frequency ran In one variant of this technique, th are f or med

es. '
as si gnaIW?B-?PaT“ée ratios. [00021] In still other enb%&ﬁﬁéh’?’i’" t he data

set is forned of tine-domain data. In certain enbodi nents, the data set is

fornmed by sub-s | L e- ' t Qf .0 ver agi ng or conbi ning
val ues of such @gagi‘@@'étr‘%@%é?g%g&hg?ggﬁpﬁﬁ ?lalf'g%ﬁazr f%'%segnents of the data.
I n ot her enbieahitagatius entiraelirhemtepthegoosessodin mansopistttia cendiviey nsedi®ct i ng a

ortion of ch, td ne- Ln_da fr a _frequency range .narrower than a
1I‘O requency Fj%%dgtoo#fe%ggﬁwgﬂdiﬁ%?mﬁﬁe"sggiﬁ?%‘sq'ffdﬁl ﬂ%n‘g %, this
t |t n}al d](c)mait Lredmmykg)_nﬂain :iatda it)ry;)rdeg Itc: forinnye dbta ssteth atcdgﬂaat:e witR022] t I'n yeL
- st ur t her _.enhodi nent s... .t he a conpri,ses da representin hase
"t or mat 1 o PR O TSR ane AR Aeta s, Tans e On or mati on
i ncl ude cofrpauénuy-ddneaip datads thaf forn wi binpitade slbia foceadhy ofacpluralityppnent s of t he
nmedi a data,.from differersg e [a?ective fregruenc ranges 0of - bins, or which
0

const i t ut e TGRESTIHY rARISS: S8 JIRE FOLE RIS P & PredelRMINgg par i ng

ti mﬁ di spl wleatfficatioh 2ode tompahant andfor hxguiimlg Bode eamipirieat 1Nﬁiﬁh @fiayhtﬁlﬁ h

techni ques. [00023]: A co0 ni cations device 40 is coupled with the
processor QG[SFBP'“%%E‘*\?E%% ﬁ"acfe airenes gy %rﬁwnﬂdﬁﬂ?itﬁﬁgedevi ce 40
comuni cat amplifiide dai are femted/typradGengtitios af HMPlitads Hemin bértdin or medi um 50

. to a renotgly | ocated rocessi system conprising a,further

. communi cat fPeduened rades 4B niE 1evelsense crAmpIbine dafpyout) R1 PCT/ US02/ 20000
renpt e profrequsiicyGlngess |h beé eatad obthisteeinidde, dhe fHtioy bR Rmédiasertain

“enbodi ment s, tlt}g com‘ru{]i cations device 40 is a nodemor network card which
t r ansf or ms ¥ BARGAPEEEM Y nt 0o a format appropriate for comunication via

tel ephone network, a cable television system a WAN or a wirel ess
conmmuni cat i ons [e9eidnstil othendrobodiments, thieidate setigifonned bétimédodmim

_\tl-\lil‘;.ﬁls ren.s flt gg?ttah §n COREH @%%Hin?%?s, QI?eV ('igtg sép isifgr?rlieu eyssu s EBB lFrie@t e.
domain data, or by averaging or combining values of such data over time, or
by eliminating fime segments of the data. In other embodiments, the time-
‘domain data is produced by selecting a portion of such time-domain data from
a freCjuency range narrower than a frequency range of the media data. in
- some such embddiments, this time-domain data is formed by filtering the

' media data.

To0022] 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.

[o0023) A communications device 40 is coupled with the processdr 30to

. 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

6




such as a cellular tel ephone transmtter, a wreless Internet transni ssion
unit, an optical transmtter, an acoustic transmtter or 29a¥gichbes

conmmuni catjons transmtter. [=241 The device 70 is Sek@ﬁ%ﬁﬂ&ﬁ@o
appropri at’E? W% BE coupled with the device 40 to recel V€ theé data set as
communi cated thereby via the system |link or nedium 50. The communi cati ons
device 70 is

oupl ed w r enpt rQcessor.. 60 t rovide the data set
Cher oto f ofsmite sl ddh ab tieted 81, SEEBS: Filies By P& by ot op o5 of
Figure 2. EMBBAINknts) tieecdramonieativdidewiek sip i$ & engderbrangdvekeasbdr 60 processes
the data sgt t.o d@t 'ec&r‘I an ide{lt{?fiﬁ?atign code for the nedia data and/or an
anci | | ary WOEAFARIGIDF ffte data SHLIRIP  ypErngtanproptiate 1o coPAWRICEINb YR rent s t he
renot e prOfwamm]'c hﬁaﬁt\mgk,ra'\ ga)l@t%e\@imysﬁn& amm\l’ld bngwmélegess, E_y proﬁuci ng a
si gnat ure or the. nedia, dat sed on the data set a tching the
prgduced %?'BH%&PI?FE"%%VF:‘EA“T@f%&@@@e@ﬁwmﬁo@wweﬂ?ﬁﬂe avgi | abl e at
t he renot eljrelebsigahe doprmeatiomodayed 4hincludesSamBpRobRats tansmittehe reference
signature is obtailp d,froma database maintajned at the renotely | ocated

processi ngSUd\A8 2 RIIUfgY telgPiionefansmitisr,a wirgless eldragsatHian Yndt ot ai ned

froma reng epticPtaasmitier &R aeBusticTRINLGIteNdF SdteRRCRRTRENiGatbASTL el y | ocat ed
dat abase. ﬁ000263 The reference signature is associated with identification

" data serviABHHEST dentify the nedia data from which the reference signature
~has been obtained. Accordingly, once a reliable match of the produced
signature w t lom24idherdenice 70iigseiecied ab apgpropdite pohieascngledivih thelent i fi cati on

-data assogjate 1th the reference signatuyre_.serves o identify the nedia

dat a repr‘g%@?ﬁ ‘g%“or?c?'hgﬁ}ee‘%é? \%ttlasa%?ﬂ%g@?a%g%rﬁ%’rvé#%g% 03/ 003741
PCT/ US02/ 280 h&Dard F0. Sheanatmardsaions devics7 Glsccouipietiatiihaeimetshni ques for
_detecting _identification cpdes in di,a .data are .di scl osed, in US Patent -
No. 5, 764,argggﬁsgrggi%grsogigle(iﬁ%ﬁgtgﬁ?t ﬂférc—"é? formqwlqgggﬁ@%tw&ga% t he assi gnee
of the preassinticatadiy $tapi56of Fyuce 2hi ch is i ncorporated by reference herein.
Gt her appropriate decoding techniques are disclosed in U S. Patent No.

5,579,124 to Aibdin &rtain embodiments, the remote processor 60 processes the
data set to detect an identification code for the media data and/or an anciilary
code therein, based on the data set. 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 pracessing 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 remotéiy located database.

[00026] The ;eference 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 daia
represented by the received data set. '




.al., US. Patent Nos. 5,574,962, 5,581,800 and 5, 787,334 to Fardeau, et
al . U S. Patent No. 5,450,490 to Jensen, et al., and U. 3;91*&&%&&006

Appl i cation No.  09/318, 045, in the nanmes of Neuhauser o each of
whi ch is %e% ﬂlﬁ@d to the assignee of the present appl |CJ§{SP’%W 4nd all of
which are incorporated herein by reference. [00028] Still other suitable

decoder s are ! jofzsisiverdl aafarigeckin 401 tocliglBd R4 ARty S 1 vasan.
u S. Patent No: - 5, I euss al t ent 6,175,627 to

Pet r ovi cht egpfcat;on CPF'@ '“Fﬂéﬁ%ﬁ'atﬂcﬁ'm gisgioged isUS FPalgt dloe§i764,76340 4 . | u.s.
Patent Noyaied bt JARE, @t éleﬁhlcﬁ‘is Adsi gne@ tSthd éés‘?d?feel}g?ﬂhﬁegéﬁ 932 to Smth,
at al., PCT Publication WD to Lu, et lication WO
98/ 26529 ﬁeplmt'%tanalwhlclhﬁdnwrﬁ?s|biv¢ai<3rfem=e\)\@r%/ Pimgappwprigle, et al, all
of which %&dnﬁ&@bﬂﬂﬁ@é@&e*ﬁcﬁisﬂdl?rYUrffF%gat‘N’o 5[5%01%% galseétt ain

enbodi nment s rocessor forms t a set fredquehcy-donmai n data

and the pRbdésSsBategbNgs 544962, GRS 1508AnsHz 787, a%m frardeaw et al.,t he data set
to detect yah p tnd i d | n. Were the
~codes havle) beeaﬁ%oNf ngcﬁgs@rfsghﬁs%?{eﬁgée}n%edgapgtepf%gﬁﬁé{w@m 5,764, 763
or U S. PB#/3h8.085. intheinamenol Neuhausereglaln epch abwhich istessigned tpr ocessed by
processor ¢ ! frequenci es.
Where the h%mf% %nﬁgégﬁ%eéﬁ%ég g@??;ﬁj %ém@?ﬁ ﬁ%\?igg%lﬂb%@ Publ i cati-on WD
00/ 04662, hemin it efasereR 60 processes the frequency-domain data to detect
code components distributed according to a frequency-hopping pattern. In

~certain enbodi OGR4 Sl oher SHDIC ASTRRBRLS the AR 0F PO Puiodion’ T caUENCY

corrponent@(%9 i fied litude to encode infornmation, t he processor

60 det ect Q’H“@%ﬁq @rda‘@sﬁﬁdﬂﬁ £atanbNe. 5,449,788 1q Bfﬂ‘alséat&ﬁé\l 'é@@odl nments, the

code conppaeat Roo®NPs, ezmdopétfo%mf ef 41S WS NSMenQ@ROSRNES; godi fied in phase
to encode j nfornation, ocessor 60 detects’ such phase

. modi fi cat VOIRSEWFesiAls %S(P(ﬁi%%t Pﬁh\ﬁe 15984 todepett ahs U-2PatentdNe. 2006 WO

03/ 0037415 QEE'/QBEQ’?SR@QO&&PP@?‘Z"M&‘&IOHWDWYS%LM&%“GP&TJ ala, et at.
U.S. Patent or the Preuss U.S. atent No. 5, 319, 735,

at
~the pr oce@%&caw \B@rﬁ‘?’?@@%‘? tad-u. ghalr &pd |Péi1épglzi1cew WL 06/27284dec oder .

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

[0002911n certain embodimehts, 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. Whére the codes have been formed as in the Jensen, et al.

7 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 cdmbonents 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 embod'iments, the code components
_comprise pairs of frequency components modified in amplitude to encode
information, and the processor 60 detects such _amptitude modifications. In
certain other embodiments. the code components comprise pairs of frequency
components modified in phase fo encode information, and the processor 60
' detects such phase modifications. Where the codes have been formed as




- [00030) There are advantageous and suitable techniques for carrying out a
pattern matching process to identify the nedia data based 20MisdaR 2069 a.
set. Several such techniques are described below in cQ) ﬂ@g{}l goré]owi th Figure
.3.- [ 00030 ¥at4sui t abl e techni ques for extracting si 3 P £ 1 om nedi a
“data and matching these signatures to reference signatures are disclosed in

.U S Patent . 5.612 729 to. B |is, et at in. U Pat ent No.

4,739, 398 %eé\dbrﬁmfé'm €51 a8 'ngé%ﬁ“%?' %‘?i%sfé&ﬁggﬂ%riﬁ-lgfﬁd’tﬂe assi gnee of °
t he preserthe Preisty etdli OIS, @ater dlohS5 B 936 Cthe Preces S @URINpress &er ei n by
reference. [ 0003 Still other suitable techniques are the subject of U S
Pat ent No.2PPEORJC sRigad SPRAIN deGodsl. | U S, Patent No. 4,697,209 to Kiewit,
at at., U S Patent No. 4,677,466 to Lert, et al., U S. Patent No.
5,512,933 to Wienasd)@hereatre advantadgebus Bat enitabiotechni§bes 7 6amdng/\él sh, et al .,

ettt SRRy hRiohd P feesSa et fitghe s e bre St apS e bt ot nir

4, 230, 990 seb. Several aichdéchnicquies arofiesdnibed balow in pomngeticmivitid her ei n by
reference. .10003331 In accordance with certain advant ageous enbodi nents of
the i nverﬁ"?'ﬂfﬁ,- “the nonitoring device 20 receives nedia data reproduci bl e
as conprehensible images or sounds at a user |ocation, the received nedia
dat a havi ng aiop31] Qther suidtabie teichnigiies formdrastiog eigpatureddrgemedia to form t he

Fapr oduce LI IR BCELn B 16 hettledl URhA[GEHI WBIGEEA IET, 1O, ) Lgi ng
. data suf fi.5i Batent Noda602ié29 thelltis, feit ehand in d&d Estenb Moo4,7308P8kary codes in

th di a1t t | [ ' . 1 00034] |
cortarn vatPHR, 8ot BabREMUC LUEIHE 1 fheldsEighb XeRUBIRR ., Lt ub by

~ the noni t dnvengor and bethd whichedre inporparaled herairely tafenehee.f r equency donai n or
recei ved as frequency-donai n data. Those portions of the 9 WO 03/003741 29

Var ch 2006  PCRObSOSHPARGLIESE Wb AeaM ModabRcligiy usphidh fip_decode an

i dentification code or an ancillary code for audio or |Inmage nedia data or
to form aasgwq;pé\a@@, pH@lntu.SyPaten No. 4,697,209 to Kiewit, et al., U.S. '

Patent No. 4,677,466 to Lert, at al;,_ U.S. Patent No, 5,512,933 to Wheatley, et
al, U.S. Patent No. 4,855,070 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 certaih 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 ahcillary cades therein. The processor 30 serves to form the data set
from the media data by excluding data réquired either to reproduce |
comprehensible images or cdmprehensib!e sounds, while including data
sufficient to decode identification codes and/or anciltary codes in the media

- data or to form a signature to identify such data. |

_{oo034] 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




such data, are elimnated. Preferably, but not exclusively, the codes have
been added to the audio-data in accordance with the inaudi29lMaehcogs ng

t echni queg, of S. Patent No. 5,764,763. Since the coqgﬁ | ves are
i naudi bl e&’ﬂ{’:”{’#&"r eproduced audi o data, audible porti ons[[%gf}ﬁﬁ'ﬁ@ audi o data

may be elimnated fromthe data set without |oss of data required to

decade th [ﬁ% WM kEG] t.pat.. r.kinds of inaudible
codes rray(_aftr)ee_ re geé%gyéén?ﬁ@nﬁﬁﬁgw%dg%&fgﬁpﬁ OglFlrag%vm_ere_ encoded
i mage dat aandiliancegdedor addio pr imagesmedia dataeormmrmsugg?ttijmrm@, I'tb: S

r ef er abl e 0 o Ml | rceptible or
o efer a0l oo, i SRARSIHD ek AP 6 A8 Ao SHE bl R S
necessary hagndasisied éo thecausiinidata imatdardaricemithdbe mlgudihbeedr}cnaqgl reﬁ to f
r epr oduce e [ | i | i.n t echni ques for
produci ng %ﬁ@@%@% é}(rirpaéegétﬁgtvﬁg??ﬁ%# ﬁ@h&n%gf%g%{ﬁ%ﬁge@gs 3% ni mal encodi ng
arti f act s,inaudibld du thei raprodhesdsaunio data, alndible pbijtiens obithe lduio dabatmagt No.

6,122, 403 \t.0 S : | or Lo, et al., US.
Pt ont No. SEcBUBAGS ot ngiaelERechinof 1Ss Gt oy bo BRSO \ies! o

al ., U. S dedeentt wilbbe Bpretiatzathatootibenididsrdfynaudibleadades amey B¢ S. Pat ent  No.
5,737, 026 t., Al | of which are incorporated herein by reference.
[ 00036] | nrég? gefd @gpi?é?ﬁnsngl-“ me domain audi o or inage nedia data received

. by the monitoring device is reduced by elimnating such portions which are
not useful to (EesHRIMigHYy where gaendediimage datadoadlestedzhyonéanmrof code or form

such a i ghdhdéiforind FeUictAicR iTCHAL LA thATdendis g%ggcloxlé,%g fganpl e, by

filtering or subsanpli averagi ng or otherw s ning data, or
el i m nat i rvigually impereapy renigimai.h i bigtraannenobs datalset may biedermpasssi bl € to

vastly re mgQia@émg%ts Bod ' t, which

facilitat g%lm;_ct orage an (S:%glgcateﬁg%\?g?&f hﬂg%gli@ngﬁgédﬁ. al so preserves

t he privadgauireddedrindecarermraprehensibihinege i Suitapledmaghencarding t ori ng devi ce

20 by prev&liin JaTcRTol o8 L q.[é [ : mages. . 10 29

Mar ch 200% V\ADCBL%Is (?)%gj?rMPgT%ggz? g@% gglgégfswlg@%g&fﬂ@ﬁdﬁst rates an
advant agemjgm@hg@@qmmfaﬁtsmn@ Heeqsling 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.8. 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 decede such an identification code or andillary code or

- form such a signature. Such data reduction can be achieved, for ekample, by
_ﬁ[tering’ or subsampling, averaging or otherwise combining data, or eliminating - '
time segments of the data.

[00037]it is thus possible to vastly reduce the amount of data included
" in the data set, which facilitates storage and communicatior_l of the data sef. 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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data set produced at the user location is formed so that, if an

i dentification code and/or ancillary code is present in tl9eMamHieoglata, it
may be extracted fromthe data set, but that if such a code is not
present, tWE'%¥YH¥data set may be used to produce a sitfif&H ¥ or use in a
signature matching process. In Step 100 of Figure 3, tinme-domain audio

data, such as d t ai from the output of .a mcrophone, IS
transferred to fuhgﬁsfrlga{?giﬂlymd i ?%?S‘fﬂ# Seﬁ@ﬁﬁ\"@“tﬁ‘é{ﬁ'g’?mem ("FFT"),
wavel et tr alatf sstprodiicgttat thef ider tochatien isdomedngy thii, femtidentficguency domai n
t ransformatiqn. ere the aydio data.is initially received in the form of
1 oquency: aonBandRE Aoty BHE lehesirt i Metcidia fore t fow ks Soimgled

f requency- demathe ditd sef, butsthiy itsuchtzncaiedahot Jﬁééérﬁ,(thé gamgqﬁﬁﬁs in Step 110
ata require 0 etect an

to produce a r.educe dat‘i set. scuc t hat,

i dent i fi catPHrPTURRE BRIPGiceFtipng HYF{}%‘&%{‘ & SINAWE MAtching PIagesSided i n t he

. reduced datia St 100eftFiginet3, dmewdosizAmbudd daRl i addath PBiaMed from Nf or mat i on
“is not in Iudetd é& t he reduced dataa sgi Tbe reduced data set i s not
merely a . CEHPYRUE R MErRheAC JF tehsiend io,theiftequenc andy kagt| udes data
required t FoupeoTraasfom CEIITcanslbittmsis tigital Titeilts oh biePtimbasal - _
Consequentll%\%thl sdﬁﬁ_g o]¢ ss%{not onl )(ryres |ts i n,substantial data reduction
beyond t hat™SAHERY GAMAIN fansferpalichy h?f%ﬁ&%d'%#ﬁﬂ%waamecswﬁdm SO0 ensures
privacy. 1@@eHh of equeibychihatntiftasthis si6p BrupfE6&-dahs communi cated fromthe
-user's location, as indicated by Step 120, to a renotely | ocated processing

- system The dat i hen sybjected 1o code tectiogn process 130
carried out by @%%g\tweﬁfbéc{%g%'a%'hﬁ@ '33Hﬁ8ﬁttt°@fé§ﬂ§ Bset. If a code
i's presenprocass imétepdtido prodtite p rédied alateestr slichfthdthistL@gairédiocreat ed in

St 150. . ' ' ddi ti t he detected, code i t ched
with raendPotATiBhtGRRE pife aflon AaREMeeE. T piedont RiBIMELER s bi o to
-t he renot ergduckd dataexdt,dnub thest ai substapiidl portion of tHeCxlitiio informati®iflie rigs  not

det ect ed, all [,OCE 160 i,s carried out. . In the matching process,
a signatur ‘4@% %{(ﬁ'%cr gg&ﬁﬁ@%ﬁa 8%‘ tﬁ‘g d ﬁ%%cgggé‘fa. setﬁ%&éngplg Fever al
al t er nat i veorspgpssediversiextaf et awlio sigadinhgaie.excitdes datat lBguiredtbi re data set

data set i ReEHbe TP RSB Avh Bt FBRolaned, fliefy i L 11 Vo

- 031003741 process not only resuits 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
systemn. 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, °

[0o041] If a code is not detected, a matching process 160 is cairied out.
In the matching process, a signature is produced based on the data sef.
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




29 March 2006 PCT/US02/ 20000 is produced based on the data set by

conbi ning or otherw se processing its data to produce theoNigehAtod®. |n
certain ones of such processes, pairs of frequency data are selected from
the data ¥%34¥4lsed to formratios representing conp8HEHE2YPC ¢ he

pr oduced S|gnature as in the audio signature formation technique

i ocl 0550 Bl gt b £FbPBimhin ot fert R prod ifighar &t o0, her i

by reference sl ghat ure’ so en conpared with
reference dgiadfﬁ@mdl@g the gngaaturen in cedainsmes of sedspriobéssespdilsef r enot el vy

| ocated pragasSid)dias kit &R ERUALPEAS G ETmPRege” [} o out, for

exanpl e, i _manner ose Pat ent No
5,612, 729. r@ﬁe%emtngebmne'lts nﬁherpm@ced@rgmatme rasdio thk addio bignatatech i s

created. ShpkBibf el qhghed e WY HTRRER RES Gpper o Sul Lable

t echni ques pr oducl ata se Where the audio
si gnal hasiﬂ@emr@tﬁddmeein by refarepcz.dance with the Srinivasan PCT Publication
WO 00104662, those frequency conponents which may include the code

conponent's ar e el TRfinaiblss orREd WiHER Mirbbrddliflcforshist ant 1 al | y

excl uded: [000441An a vanta eou ni que use w 10 data encoded
as in thesSigaakiEss st@ltedanad@ad;asea@@sslbhoto the ramotelydocated precestiigent  No.

5, 450, 490 sjsterl jg@lrnﬁeh.hgpgdaaﬁseﬁaheay&é&f‘{t%@a@:&%w techni que of

: _Figure 4, i 0 data not a edqueéncy domain, is
transforrre@ﬁaﬂﬁ@"r@{s@oﬁﬁd byHEts, @tabﬁbUJ%Pammeﬁ.@ﬁEﬂﬂod)r@e aireliabiat ed in St ep

200. - [ 0004rlrck f6riTBlrb4dtd Btnb Fdsf e;sfcg%a& inBELEARPSRROMAD Of Possi bl e

code conponents are éstimated In IS 1S ac y exam ni ng
the anplitudes of fre h‘%uency conponents i n such nei ghbor hoods. For exanpl e,

those conponent@OM3 {‘}’-‘%"ﬁ};ﬂ“%W§f§'ém?fﬁch'ﬁﬁ%ﬂ@rﬂr°dﬁﬁ'ﬂﬂ% an average
or mean Rk Gatsoti] $16610ANHere BRI B Had MR URiARAG of ol her i se

rocessed to produce a representative noise arrp I tud 6] Then in Step
3 2

220 si gnal 2¢9rdicsviththe "aﬁ@rd%%wpmronwowmﬁﬁgdagw e code conponent
- based on dpéguendp tbingdRerts which rﬁdﬁﬁammé&db%mpeﬁéﬁe afdRbdihale 10 its

f requency, nej ghbor hoo | n one enbodi nent, those
, while those which will not are substantially excluded.

{00044] An advantageous technigue for use with audio data encoded as
in the Jensen, et al. U.S. Patent No. 5,764,763 ar U.S. Patent No. §,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 émplitudes 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 representati\)e noise amplitude. |

_ [00046] Then in Step 220 signal-to-noise ratios are determined for each
_possible code component based on data amplitude at ﬁs'frequencj to the
noise amplitude in its frequency neighborhood. In one embodiment, those

12




29 Nhfch 2006 WO 03/003741 PCT/ US02/ 20000 rati os which exceed an upper
threshold are rejected as likely representing non-code awg$iMarchgoed
conponent s ose falling below a | ower threshold ted as
noi se. Thi 0%&@@%&3 is carried out in Step 230. In.an I@ﬁﬁ%&%kﬁﬁve

enbodi ment, those ratios which would exceed the upper threshold are
never t hel esgrdeabRtRES:NRen diber hédhoifhre gjebRURiel Repibidringnot her

enbodi ment, all ratios are retained P 1S omtted {00047] The
retai ned r Andgaudiosignal compeients, md thﬁﬁelfﬁ ing belewapwepihresheld t o

communi cal rd Ao i3l s Rbke! Thisffods8TH Edtich BGAh SPIREARENT System A

decision is made to communi cate, as i1ndicated in ep 250, when a

pr edet er mi reitametive embagimest, tpse; rafiesawhich wasidenseed thmmp@r threshglit a i s
gathered il He@erfﬁéﬁés&?ét?ﬁ%d%\éﬁ‘iﬁe Q8faIdeR S Bindl) 1AL B mDEr . (he data
may be communi cate evice i s coupled Wt ase station, as in
the Brookemhadiragnt, all rstioparedstainesl, apd H3p 2800is omiltectieci si on to communi cat e
the data set may instead be determ ned based on an anmount of stored data
or on the |apsmoei)tidTRidiedafifs tittoledtn SpA0 MR agRtopfiaPmTuUNi cat i on
path by the device for transnmitting and/or receiving other data. Wen the
criterion ﬁ%Pomﬂh'FﬁaF%HWﬁﬁﬁﬁtﬁ%Wel@mPEﬁ‘! located prqagasing sysemddt a set or sets

are conmmunigeaise is iade ke commRhRhi, hO frfetedih GIGF S50 Whaysl em as i ndicated in
Step 260. [00048] .Since it is possible to encode each data synmbol with

rel ati vel y Prodefermingsd @iferends fipfdlgdnFor P?ﬁa"ﬂﬂ?ewﬁﬁﬂ’ﬁ&ﬁ datads gathered are

- rel ativel y witw mahitig de9RHich@iddiby R slRfierica rﬁlﬁﬁmethbmtasma%és at the

rem)tely | ocat ed processing systém, This enables the data set to be

restrict edCPW“y“E@t%W‘P'Wﬁd?&F%'ﬁ Gaupiagh wWitheg baseslalionaAs in 6i on. [ 00049]
Al t hough t IppodraVertli g, PatkrPReNs ﬁ€§976b?ﬁe%é|§§oﬁ?cf€dlﬁ'ﬂﬁﬁic£t@ thgertain

advant ageous enbodi nents, arrangements of el enents or steps, features and

the like, fREsetmAY ingead be delgrained baserhor an gmosnkafstrsedfatagr oany  possi bl e

e‘rrb_odi Ment ghe Iﬁ?é@@l&ﬁﬁ@&t Ssé ﬁpérﬁ@tblérs%hsl%ﬂém'di‘ ﬁ%%nﬁkﬂ%‘tmn BQ@\' ﬁyﬂ cations and
variations will be ascertainable to those of skill in the art.,” 13 |

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

data communication is fulﬂied. the stored data set or sets are communicated

o '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 symbols 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 exciude all or any
pdssibie embodiments, arrangements or features, and indeed other
- modifications and variations will be ascertainable to those of skill in the art. |
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29 March 2006 WD 03/ 003741 PCT/ US02/ 20000 What is claimed is: |I. A nmethod
for measuring usage of nedia data received at a user | oca9iMaxchl0@ nedi a
dat a bei ng repr.oduci bl e as conprehensi bl e i mages or i bl e sounds
~and havi r’r‘g"&%‘@ﬂﬂ ary codes in at |east sone of the n&gf@'goggﬁ@‘? conpri si ng:
receiving a data set at a processing systemlocated renotely fromthe user
L ocation, Wh ifetfinsfis: | Ncl udi ng data sufficient to decode the ancillary
codes ‘i n the&r%eggaa %&ﬁté or to forma signature to identify the nedia data,
while excliding fiahfd FGFhedEing LR of niodi B8 KR el 2GREPT ehensi bl e i mages
~or the conprehensi bl e sounds; %ndébgo_t helrermte y | oc_gte processi ng
system caeqajiphdhemedia datadeinggaprodacible ag gpmpeahedsiblejmeages anci | | ary codes
based on (agHaidhspid soutidd sh@hatihg AHGHAM) cBdey if BRfHEEsdriPGARL ST | 21 NG the
medi a data ar]_?d rrgtc ?Ong tﬁe p?oggceg és}?gnaet%'dre \%Htgﬁsa réﬁg%ence signature
associ at ednedia dataj gamphigingat i on data for the media data. A method according
to Caim1, further conprising: receiving the nedia data in a nonitoring

device at the ps8iirgQrahta®at at 4 Plobbdihg! d)8tefloraie8rermbiely o t ori ng device
fromthe nedia data; and caonmunicating the data set fromthe user |ocation

to the renNSeRIPGAtioRe theclats petdaiuding dath siffigientto decade Hemnglienr di ng to Caim
2, wher ei Bgodd Rithdnielf dkith 3r &Fform aGRIMBLINS RSidbAAP HehBlinGagf, | east a portion

of the received nedia data |nto_ frequency-donaln data. 4. The method of

3 . Claim 3, Whikeexeluding fatayepvieedrithgr taseproghpe thecompiehansileninagepl i t ude dat a

for each gftha dempréhddsibi®Sodrdgaamency ranges of the frequency-domain data,
- each frequency range corresponding to a predeterm ned conponent of the

anci | I ary COdee?t'the tleAfngtgllegéa(fh 2006 WO 03{ 003741 PCT/ US02/,2000

ed processing system, carrying out at least one o
(a) deteciing the ar;cillary 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 comp:ises -
producing amplitude data for each of a plura_lity of frequency ranges of the
frequency-domain data, each frequency range comresponding to a |
predetermined 'co'mponént of the ancillary cades. |
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5. The method of Claim4, wherein the anplitude data are each forned as a
rati oo of anplitude data‘in a correspondi ng frequency range%Mamh26i6e | evel

based on | i data outside such corresponding fre ge. 6. The
met hod of %3’%95? wherein the data set conprises dat ageflg%%ée&sgﬁtl ng -

time-domain information. 7. The nethod of Caimé6, wherein the tine-donain

data conprigses fgé %etﬁdd%?‘(ﬁauﬁi@%ﬂéiﬂ(tﬂ@éiﬂﬂ:tﬁﬁﬁdéi%fe émqoﬁéd@.ﬂuency range
of the media data. 8. Claim2, wherein the data set corrprlses

data repr &dJatie pﬁ@ﬂ@'ﬁﬁ%eedatﬁﬁlba ﬁﬁrﬁ%’ﬁ’ﬂdlgg TreReenryTARIE 1913 19isa IaVe!, wherein t he
medi a dat apGeaPpbh 5%;.@3959@&&% suchGorrbSSoridiid Rehughc doé g8 2, wherein the

medi a data conprises video data. 11. The nethod of Im2, wherein the
medi a data is received as acoustic en . 12. The met hod of Claim 2,
wherein thé& ned-i“&eﬂﬁﬁﬁ’ Cr;i‘ E‘eg\‘f’g'ﬁr%%ﬁ‘eéfa&ﬁt&?&@ﬁ@?? @a8nergy. 13. The
met hod of gdmé gg,ﬁ.a%tgmcﬁhmntmdna data is received as light energy.

14. The nmethod of aim2, wherein the nedia data is received as nagnetic
ecei ved as

energy. 15 d .o rein the nedia data is

el ectrical eneﬁg-?/a gwd'ﬁig %@Hﬁeﬁ“@éi"}ﬁ'ﬁ"maﬁ Eﬁ"’?%’&‘*&?&'? medi a data
conpri ses fromceirgdquegcyrestige remtower thah afesquahdyeranga of theimglialdstace carryabl e
on the person of a user. 17. The nethod of Caim1l, wherein detecting the

ancill ary gode i J; r - ata. 15 29 March
2006 0 03500377 BELPHEESIGn ARSiP SRR AR ™, 5 Snerei n t he
- frequency- cpnesantiog phasesinfopmatimssed t o det ect conponents of the ancillary
~~ codes at predeterm ned frequencies. 19. The nethod of Caim 17, wherein

‘the frequegcy- da{BhBieaoR Claim 2, wherein the media data comprises audio dafa. -

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

11.  The method of Ciaim 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. Themeth'od of Claim 2, wherein receiving media data compriées
* 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.

15




proceésed to detect conmponents of the ancillary codes distributed according
to-a frequency-hopping pattern. . 20. The nethod of O ai m20Qyianch@086 n t he

code conponents conprise pairs of frequency conponent | £ in
anpl i tude Y8 %¥P¥4de information. 21. The nethod of Cla%ﬁggg#mﬂ@grein t he
code conmponents conprise pairs of frequency conponents nodified in phase

‘to encode igfornption. ~rhe f i rein._detecting the
ancillary égdes?ﬁ%m‘?@mc’g sF“%fEELﬁ*@ggﬁﬂ%ﬁpﬁ@g%ﬁ%ﬁ‘ﬁﬁﬁ%‘&e, . 23. A system
for measur prgessed® detectedinponiaits of theeincilaryapdes agredetemuined on, the nedi a
data.beingfregroducible as conprehensi bl e i mages or conprehensi bl e sounds
and havi ng"§AdFT9%SYy codes in at |east some of the nedia data, conprising:
means for receiving a data set at a processing systemlocated renotely
-fromthe udér | dbetrethnd ofifdaicat’a wherein the fretjusgcyddermaingiatd isi ent t o decode

the ancil ' ' 2 8 Si
. characteri % f‘é}égé%%%ﬁ%%%:;tg@@gﬁéhtgﬂf@g%gg@?%?gég’é %@ga{reg%ﬁ’%@gei ther to
repr oduce tde frequermysgioppingliaieimmages or t he conprehensi bl e sounds; and
processi ng neans | ocated at the renotely | ocated processing system for

- carrying o at im(80. whk 'ﬁﬂ{eeiddierég Reeidebnbasy psirdes based on

~the data sg?';- aﬁgég%ghﬁyr?élg SI’ nz_itedre_c ar ac?@rﬁ%i ng t_he n%di a data and
mat chi ng t bEfrequengy eempp modifigd imamplitude foceneeds infermalipd. associated with

identification data for the nedia data. 16 29 March 2006 WD 03/ 003741

. PCT/ US02/ 26900 THdmetHd@ of CHiRM R WhEteh thelcdde lcdimbBRénts epmplisd palis neans for
creceiving the nedia data at the user location; nmeans at the user l|location

" for form ngf reguensy sompenentomogifed ibehase to gheodedRPMHRUER: f or communi cati ng
the data set fromthe user location to the
‘ 22, The method of Claim 1, wherein detecting the ancillary codes

cdmprises detecting a spread spectrum'code. .

23. Asystem for measuring usage of media data received at a user
Iodation, the media data being reproducible as comprehensiblé images or
comprehens_ible sounds and havihg 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 sither 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 aﬁcillary 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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remotely | ocated processing system 25. The systemof C aim 24, wherein the
means for fornming the data set is operative to transfor m28tMarelh20606
portion Ofwé@ﬁof'f ei ved nedia data into frequency-dor‘rm': g)g;z g 26. The
syst em of arm 25, wherein the nmeans for formng the data set 1s

operative to produce anplitude data for each of a plurality of frequency
ranges of 24e fm;e(yyg@ﬁyommmﬁaﬁmr@aﬁﬁsﬁgequency range corresponding to
a predeterm ned conponent of the ancillary codes. 27. The systemof Caim
26, wherein th faor. formn he,data set 1s . operative to form each
of the anpli tug%er%gﬁgrrgge%ngéﬁ%g%gfa ?{tﬁﬁdlgeﬁfggadthnn a corresponding
frequency range to a noise | evel based on anplitude data outside such
correspondi ng feansaithe usandesatios for fdreing/thieslatzoset Goa tme2vediavher ei n t he
nmeans for {Qi 'Hag the data set is operative to include data representing
tine-donmain information therein. 29. The systemof daim 28, wherein. the
means for formng the data set is operative to select the tinme-donmain data
from a frequendeangiercamipunioing the dataset freqqibe oserleogajiondsd thehe nedi a dat a.

30. .The S%@Fn%f@l?focﬁeﬁgﬁ‘b@ésin &gh) the neans for formng the data set is
operative to include data représenting phase information therein. 31. The

~ system of .J aim24, wherein the neans for receiyvi ng nmedia data is

- operative o rdbgisydier Gigln 24 yhetein themgans for fasminaghe data sedisvar ch 2006 WO
- 03/ 003741 dieldtived2 irdR&BEN 32leastiEpdnier 81the tedehv@lMddla q4fash|e! N the neans. for

receiving nedia data is, operative to receive the nedia data as

el ect r omadiFIUPRCYPRAPHP datB. The system of O aim 32, wherein the means for

receiving nmedia data is operative to receive the nedia data as |ight
energy. 3486. Th¥hegpstem afiClGmaRs vihéreinviRy mbsng foefomashé GatarseeRi vi ng nedi a

~data i's operatiye to receive the nedia data,as magnetic energy. 35. The.
syst em of @ﬁgﬁ%{? &PFO%HE‘? EWR“‘PHQQHEQFE%&MP?F&‘@PW ﬁ’gprﬁ%‘dﬁrﬁydat ais
oper at i ve ramgesasf e/ feduenciredinainiadta, aiwh #leqaéndydahgetitaiyonding 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 datain 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 setis -
. operative 1o 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.
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36. The'system of Claim 23, wherein the processing neans conprises neans
for processing frequency dormain data to detect the ancil | @a9Maroh2806 37. The

~system of (i (@5 ~wherein the processing means is opggdikisBede® Process
t he frequency orral n data to detect conponents of the ancillary codes-at
predeterm ned frequencies.. 38. The systemof Cairm36, wherein the

Pr ocessi ndageantnd §yseRf oRbIaHR 2HOwhRARS ndehiS farTBSIARG iredRrRidat . to
det ect corrponents of the ancil é codes di stri buted accordi ng to a

~ frequency- eefiplivRytogaeeive fe 'B@d‘a‘liﬂ afAedfAAANEliGPRE, wherein the |
processing nmeans is operative to detect pairs of ancillary code frequency

conponent ssﬁmdlTneeeystém@mlarrhtadewﬁéremetnéﬁréensn’dr@éeahn@med%matér ke system of .
Claim 38, wherein the processing nmeans,is ogeratlve to detect pairs of

ancillary @W@t"ﬁ@dﬁ%ﬂlﬁ/t B EAEAsHight $REBY-i n phase to encode
information. 41. The systemof C aim 23, wherein the processing neans is
operative 84 dfiegistérhof Qlaim R4 awheremdhe meoant i@ récsiving nedjardatalisspect rum

codes. 18 operative to receive the media data as magnetic energy.

35. . The system of Claim 24, wherein the means for receiving media data is
operative to receive the media data as electrical energy.

' 36. The system of Claim 23, wherein the processing means comprises
means for processing frequency-domain data to detect the ancillary codes,

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

codes at predetermmed frequencies,

38.  The system of Claim 36, wherein the processing means is operative to
process the frequency—domam data to detect components of the ancmary
codes d:strrbuted according toa frequency—hoppmg pattern.

39. The systemn of Claim 38, wherein the processing means is operative to
detect pairs of anciflary 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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