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' MEDIA DATA USE MEASUREMENT WITH REMOTE

DECODING/PATTERN MATCHING

Field Of The Invention

[0001] The invention relates to systems and methods for identifying
and/or measuring usage of media data gathered at a user location using
remote decoding and/or pattern matching techniques.

Backaround Of The Invention

[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 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
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relates tQ systens and net hods for |dent|fy| ng and/ or usage of
nmedi a- dat é"(baéfoﬂ:gf”ed at a user location using renote dg‘?@@%n’%d‘)%d/ or
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mat chi ng, and stores the code signature. f sequént processing at a
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PCT/ US02/ %mr%d&eﬁa@w%ﬂaeswml? agopgicaelegliicympangdis, nunber of  noni tori ng

devi ces, w@&r@%grﬁ,@br%@ﬁmsgﬁ,agﬁg@&al e devices. It is, therefore,
. desi rabI e to mnim ze corrp exity of such devices in order to mnimze

~their cost. Summm q_ ntion
S [6007] The term se as used herein means any collection of elements,

things, or data.

- 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 cqnnedtion
whether direct or through one or more other devices, apparatus, files,
programs, media, components, networks, systéms, subsysterﬁs or means, (b)




. 100091 For this application the followi ng ternms and definitions shal
apply, both for the singular and plural forns of nouns andofNscRbbog/er b
tenses: [00061 The term "data" as used herein neans any indicia, signals,
mar ks, synbols, domains, synbol sets, representations and any ot her
physical formor forns representing information, whether pernmanent or
t enporary, whether visible, audible, acoustic, electric, magnetic,
el ectromagnetic or otherw se nmani fested. [0007] The term "set" as used
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one or npre of (a onnection et.her direct. or throu one or nore

ot her del?/qtlaggrrveglﬂégglgﬁ[?g!af;?qr%est,oacbgsha?etg an ?’%[',"gé%fﬁ)tB nts, networks,
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rel ati onshi p whether direct or through one or nore other devices,
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operatio ne or nore ers there erm "signature”
as used hesdwara, saftaae ¢r belit a set derived fromthe content of nedia data.

[00014] In accordance with an aspect of the present invention, a method is
provided 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: 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




[ 00012] The terns "communi cate"” and "communi cation” as used herein include
both conveying data froma source to a destination, and dekiNMachn@gata to
a communi cations nmedium systemor link to be conveyed to a destination.
[ 00013] The term "processor” as used herein data neans processing devices,
apparatus, progranms, circuits, systens and subsystens, whether inplenent ed
in hardware, software or both. [00014] In accordance with an aspect of the
present invention, a nmethod is provided for neasuring usage of nedia data
recei ved, 0 duci bl e as
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conpr ehedesa.bl e sounds and having ancillary codes in at |east sone of the
medi a data, conprising: nmeans for receiving a data set at a processing
system | ocated renotely from the user |ocation, the data set including
data sufficient to decode BriefDaswipliora@f Tleoldesvinigs t he nedia data or to form
a signature characterizing the nmedia data, while excluding data required
either to reproduce the conprehensible images or the conprehensible
sounds; ‘and prGEBES| ing birshsaorase af atadventabeousamtodingent otthe éweptiancessi ng
system for carrying out at Ieast one of: (a) detecting the ancillary codes
based on the data set; and (b) producing a signature characterizing the
medi a data arfdCHRE@F adowrkarbiopusecis desesibiwanaperalipr Bf the Figues &nce si gnat ur e
~associ atgghotirhdhti dentification data for the nedia data. Brief Description
O The Draw ngs

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 monltorlng device 20 typlcally would be a microphone having an input

which receives




FIGURE 1 is a block diagram of an advant ageous enbodi nent of the |nvent|on
FIGURE 2 is a flowhart -for use in describing an oper at i op9atheods gure 1
enbodi nent ; q%%RE 3 is a flowhart for use in descri b| Eg l@)odl ment of
the i nventT®H produci ng identification data from audi o andl or acoustic
media data; and FIGURE 4 is a flowhart for use in describi ng one
alternative for enbodi nent . Fi 3. |Ied
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medi a dat aSFHIHIAGRFIG qqsgm:lae Eh LLPFFHEHPIEHRCT i s noni t or ed,
t he rmﬂl togéﬁsgumamtﬁefé’lez bake anichaa fdr@téau@hagnéﬂucgéﬁefg.ﬁnm il v:ehegew ge such
as a phot odi vi, deo r i ncl udj ng nedi a data
~ coul d be, @B %Q&?ﬁ{f‘l g"e ‘i"?"’dﬁﬁ&g{;ﬁ %ﬁt?fsgw?a}aw E@gﬂl@ﬂf“é N8 devi ce 20 can
calso takedtnlamtdrga lﬂiea‘beammal@lﬁﬁylb@ piefdvisiord, arraduaemaame congiieriL fields
assom ate

gaker acitive picku sing electric fields
SO DN P R Y T SR
gew ce - zahp@ime plager Qrcmr(pi.lteﬁtna wés&ppumé STaRe Ricd. :Iﬁﬁstmmrﬂier noni t or ed .
evi ce, i C on, a. cable converter, a satellite
tel evisi one@gg‘im@%[’{) “Edﬂ%"'ﬁa"&%dﬁ&%?gﬂ%ﬁmgad%ﬁ MonENGCEYEE a  port abl e
pl ayer, a mmﬁtoe:ra cempedr angthéraap@dustiontdyste foegathey riédia Hafaur t her
enbodi ment's e nonitoring device 20 is enbodied in nonitoring software

om0 o 2 P Bl e B R bR B R 5 S o B2 o
“a st ati onamplenerited aé agtatonanenpitiring deeide pesitioreed redee v 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. |
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radid,'conputer, web appliance, a cable converter, a satellite television

system a gane playing system a VCR, a DVD pl ayer, or thedNikeh 2006 ot her

enbodi nents, the nonitoring device 20 is inplenented a rtabl e device
TR

to be car r‘ma:"%?%‘ﬂlt by a user in order to gather data nmedi a data

to which the user is exposed. [00018] The nonitoring device 20 is coupled
with an i nput o r : er..location  so that the
~processor 30 cam@g@é@@g&?%gcenég?@&%ggi ﬁ?{)ﬂ?wﬁ?’ oS or i ng devi ce. The
processor aQvardagerersambagirhentptheguomesaod2d transSerimsr the reetvet inmedisome, but  not
all, of the jinforsimtion represent th ned) a dat.a | ndi cat ed by
Step 35 of gﬁadﬂﬁeﬁ%ueﬁ%ﬁ'gf%éa g&%ﬁ%&&&fﬁ% Hb%%ﬁ%ﬂst‘g%q%r m t he data set
by el i m nafreggenqyatdanhain latafin bhder e thina tha tatadet.cih @scerdaate witigui red for
- further praqcessi at. a mote |l ocation where ei.ther .a code (such as an
ancillary &% 'nEﬁgwgi'v?sd%frﬁﬁfep'@gfq%‘?mttgﬁéﬁe‘ﬁ%gﬁ@ﬂ% MemMediitthe data set,
or a si gnafraqeericy-dosnair dafadn thenfetm lof agpitade data for éadi gfrayplarilityiognat ur es
representigg known. nmedi %@%ﬂ%&, or _both of t%{eisg proces%ﬁf are carried out.
29 Mar ch 2BB8YSYO3E63 7 BEIILFSHHEB P aRreRelEINEdnce again to
Step 35 of identificatiol cotle componerd uadiongesilisy esioeomBatent Whieh pisgarssor 30
transforns_t he {.egﬁ'i veﬂ. n%?qi a,_data into fr%%uerl%/-, domaiH data and then
sel ect s cePfEEPAtiPaDe MEdia Gtay lecermnenes Al fhens ribodimenisithe or der to form t he
data set. hmpliudeidatnare fainidd byosbtading Altios bh aiplitade Ghtatifbertanrbodi ment, the
. media datagis transforﬁed | nto freggeragﬁy-o‘& I n dataﬁén t he form of
~anpl i t ude’ GEIYLACYFaRgESHO fiPisg Ieels based\pngmp ‘:‘%‘?ﬂ@ﬁé’yts (€8, Each of these
ranges cor fregusiegsaiigesa | bae daiit BF thitkechitlgud, ithe cAibs are AAGI a9Mponent
"and/or anci, | a]][tg code ﬁorrponent which nmay be present in the nedia data. In

certain on¥"FFONESI2Pbodi nents, the anplitude data are formed by
producing ratios of anplitude data in certain frequency ranges to noise
| evel s based onioenzpiin stitlethde¢rabadimeniscthewdata sétiefpread vf timegemaird n one -

Tatios. [ootgyin pealfteumes 1 o8 8 oRalE S uiG s, oo
t i me- domai tiomdintdata, lan by ewecagingenrconbming wlugshaf stiah dataatver imépoomed by
- sub- $ar’rp| i E&Qeﬁrjnﬂgfing 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 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
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dormai n data, or by averaging or conbining values of such data overtine, or
by elimnating tinme segnents of the data. I n other enbodi meNischbes ti ne-
dormain data is groduced by selecting a portion of such Jr zﬁ&ﬂ@l n data
from a f e range narrower than a frequency rangé& 0 e nedi a dat a.
In some such enbodi nents, thls time-donmain data is formed by filtering the
nmedi a data, 0022 t_sti. er di he data set
conprises Eé%‘gepf%éﬁﬁﬁ%'e‘ﬁ?ﬁd‘ 5%% %Pa&‘lr?a‘%%‘r"ggi :"EF fve techni ques for
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singl e fregilEphoye cetpokentsble terle\ﬁs,lon sysmramN omewitelesd aced nedi a data

\églrrgnejfn g;t %&ugwia E ot natw qi‘é’og'lfrg‘léj"é &0%‘83%3] Ar eceive the

data set. wrrelesslwmélcommm&trdwalmm mamma@ap;ﬂ& ﬁévla&adszﬁigter set via a
conmuni cati o 50 to a renote Qcat ed . processing
Cyot em conbinats cShantpRBncHe SeIRL: 7 wheled [REBEANSIESEN W8 bar e 2008
WO 03/ 003744 opfich t4aRstiBen 8 dcondticarapeMRRSs 5Psatbite ddminéfidhed by Step 45 of
Fi gure 2. In certal n enbodi ments, the communications device 40 is a nodem
of net wor k"@HEShi ch transforis the data set into a format appropriate

for communication via telephone network, a cable television system a WAN

or a wireless {mmﬂhiecdamiceﬁs isyeleeted ahapmsbﬂmténtarue&oubiediwimamuni cate the
ni.catj ons devi Lce an._appropriate

- da i el
t?gﬁs mwt '[ :?gvs rgge'gg@giu it 3Pt 35 ‘f°é?JHB?1‘éa gﬁé‘%‘hyt St el ess I nternet

transm ssi link mrmedlumeﬁ@. Gl coatmunicetions tevce 70U :mmplestwm rematesm tter or

~satellite communi | Qns.  transm t 41 The devigce .70 sel ected as
appropri at®, c?%soﬁéai%gla%@& t(h? Bﬁtat L Geééf%@rqﬂﬁ'cfng %‘H@Fﬁ‘;@ t(#za'dat a set as
conmuni cat axlintivatedthy S$tep S6loé Figued 2m | i nk- or nmedi um 50. The conmuni cati ons

device 70 is coupled with renote processor 60 to provide the data set

thereto for prQedssd; fedrBRNLnbbirlehRN tfdbRiote 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 data
| 'represented by the received data set.




as indicated by Step 55 of Figure 2. [000251 In certain embodi nents, the
renote processor 60 processes the data set to detect an ixaubichinoadi on
code for the nedia data and/or an ancillary code there %d on the

data set.WPA¥YPHdr enbodi ments the renote processor 66’655159%97@“ out a

pattern matchi ng process, by producing a signature for the nedia data

based on 't he dﬁbﬁn@vex’fm@dm dﬂrﬁahh%ui@é&é“&é‘&rﬁrquééﬂﬂ%tgcﬁng‘“h a reference
signature_which is nade avail abl e at_the rem)tel¥ | ocat ederocessr ng

system | festiirationsedesipinedia dataase disclosed i Y diatgndt Nos5,788783#d from a
dat abase (gl . 0BAkH, et BEWRRAR BaigrloA1 R RIAHEEST iroSHR em while i

others the reference signature is obtained froma renote source, such as a
server whPBEPlicatiensHdhich isirpospcraled bytrelgrencedieigia. Offvg@eBoptiate ref er ence

si gnat ur edééoﬁ?gseehnﬁe& avetdrscrdieatm Ul Niﬁ%%msgg\efg &\gﬁr%g?t'ng gnt ify the

medi a data fromwh reference signature has

‘Accor di ngPly, U.&nFateat Néﬁr%@?‘eg%‘@rﬁﬁkﬁoﬁtw Pretgdete Fardeat wiel, with a
ref er enceyss gRabMING, Bas00RRN0 JBMSY 8fal., LR L. §eﬁ£tlehi | Adlilcabrigh. 2 assoct al ed

Wwith the reference signature serves$ to'identrf repr esent ed

by the rel@BI884d9dn theezmes oNewiagrernobd. \ﬁ@cmgmbxsnmassrynewsmz/ 20000
[00027] * Sgierdalq negwreﬂasean a@%aabﬁ éﬁcpél?of fé”iﬁé%ré&%t tecting

identification“codes I ata are |sc ose ent No. 5,764, 763
to Janesheeinspreésiened. al , which is assigned to the assignee of the
present application, and which is incorporated by reference herein. O her

~_-appropriate qmsieﬁuotre@antéu@ée@dersddré%@§@%edtefrﬂcﬁ PUBRE&Bh No. 5, 579, 124
to Aijal Pat ent - Nos 800 and 5,787,334 to

Fardeau, 99’0466%}°ssr"w§tsemﬂﬁo?a§nwe Q«%gt?ésyeﬁ%lﬁs ef@lal.S. and U S.
Pat ent ApPJafeﬁﬁNbCEH'NS)eZT QP RARicPAEt all, 0. $hﬁ’at8ﬁ‘ﬁ€‘§ iog¥euguser, et al ., each

of which js assigned to the assignee of the presént §p| I cation and all of

- whi ch ar eMARSEWisEr gt dld U-Bratent Ny, Wé’r‘sé'ﬁ@ dee[ gad2b)S. Hatent Nsx her sui tabl e

decoders sp8s ebzt§9m|tﬁCét 0 PB@’F’LBM@AﬂoﬁW)%/séQ@sQQEQ%%? P@TSf i ni vasan,
U.S. Patent 9,735 to Preuss al . 6,175,627 to

- Petrovi chPUlﬂ’lcaﬁcP" WQJQ@Z 2 torlu, mbal. enéf@?sa@lrcahon WO 96/27264 fo

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

[0002911n 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.

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 cempbnents 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




Wl osewicz, et al., US. Patent No. 6,154,484 to Lee, et al., U S. Patent
No. - 5,945,932 to Smth; at al., PCT Publication WO 99/ 592%%4reh 2006 et al .
PCT Publication WO 98/26529 to Lu, et al., and PCT P g{r@g@?}@ﬁg VO 96/ 27264

‘to Lu, VO/MOHY of which are incorporated herein b% e. [000291

“In certain enbodi nents, the processor 30 forns the data set of

frequency-domain data and the pro sor roces eguency- donmain
[ eauency. doum 05k B%s. DS hRRFaRch P LS PSRRORR S 4R gy, Lol
t herein. \&hememﬁb?etﬂdﬂis IFatent Nee B memdhaeradessdmchamaesaﬁ al. US

Patent No. 5,764,763 or <§ Pg %F No. 5,450, 490, the frequency- domain
data is prifPEEte gorepd SR dRPIEH det ect code components with

predet erm ned frequencies. Were the codes have been fornmed as in the
Srinivasan PCT [¢ookd)iTberei zve aldriadedus @Rd suitablpteahrigaes fobOampyimcesses t he

frequency- . nents.distrib ccording to a
frequency- cﬂxg%&a’ﬁgeﬂﬁ@ﬁcé&ﬁdp?{)ﬁe%%éﬁ@gﬁﬂ@iﬁ%%ﬁﬁﬁeﬁ%ba e n('jhaga nponent s

. conpri se sehi Sevarhl suchdextmiques anpoesonibed beldivfin ednricetiompith t ude t o encode

i nf or rratl and the processor 60 detects such anplitude nodifications. An
certain ot H%lllr nbodi nents, the code conponents conprise pairs of frequency
conponents nodi fied in phase to encode information, and the processor 60
det ect s such ples¥] Phwr Suiable teehniquisios extrasting digoatiuresdrive mredizor med as 29

| . March 200 [ h
N el e el R gl o RREE SRR AHASREET °° ) S "Rl et
- No. 5, 319,U:85PatehtNpr 0662,829 tcolbilis; @brpt. impd in urs Pafant dior 4,582,38pkead spectrum

d der. f
ecoder AR USSP AL WY SRR G ERL 1V (0L

_ on 't he datirventigeand Bethaf avhichuars incommated derein by dﬂeenceed bel ow in
connection with Figure 3. [00031] O her suitable techniques for extracting

si gnatur es 1 ofpoRAlel ot AR EHEHeRGrd R RipREOAL 41 Pihug €f e ence

S|gnatures are disclosed in is, et at.

and-in U, $:918:A%8o Mepn. at 2igd). Sgcateetwcrwewszo%to Kiowit, et abHJ.§ which is
assi gned tpatédm@a%wmcctelehreapre%rﬁatemNonsc%lgcat@mﬁ\eaaé,hecf which are

“incorporated herein by reference
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 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 required either to reproduce |
comprehensible images or ccmprehensib!e sounds, while including data
sufficient to decode identification codes and/or anciltary codes in the medla

- data or to form a signature to. :dentlfy such data.

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




[00032] Still other suitable techniques are the subject of U S. Patent No.
3,919,479 to Moon, at at., U S. Patent No. 4,697,209 to Ki2ewlhrchabtoat . ,

U S  Patent 4,677,466 to Lert, et al., US. Pate %}i 12,933 to
"V\Vleatley,%g’t“” 7‘31 U S. Patent No. 4,955,070 to Wl sh, I}qu a 2_/1%0 . S. Pat ent

No. 4,918,730 to Schulze, U S. Patent No. 4,843,562 to Kenyon, et at.,

U S Pate fﬁ?ﬂ , | ") Patent No. 4,230,990
to Lert, gﬁe : Fyéfﬁlgmo%?@ﬁé%ﬂégﬁﬁ%ﬁep%r'g?néﬂgﬁgyecﬁﬁet?;egﬁef erence.

1000331 | nandtaey erdecior apdin ot isnage medid data erde fum asipnaturesn identify t he

I nvention, It QF ey I LV e di r oduci bl e as
corrprehens?%?@ﬁ%é%gﬁ%@ggegﬂ\#égég% bﬁﬁ@éta@@g%ﬁnggﬁhgg h@esrfiég)éi ved nedi a data
havi ng andidenzadded dolthe audiy data in Tecordganseadthdhe BAudiblevesotingf orm t he dat a

set from : i t ' dai i I t.h t o reproduce

. conpr ehe n%%'@%rr@glgg' %?Qﬁ%ﬁ%'gé@nm I %Bg%ﬁﬁg;g,désgﬁ}eﬁgepﬁé Alfdi n g data

suf fi ci entinaudible dothe reproducdd audio datac aghisie podibos oftheidudinrdataodgs in t he
nmedi a dat : ' A ' ' data., [00034] In
certain vabr%| %Lﬁ"é&g{j?{oﬁ%egxg%gﬁg%ﬁ%@ﬁp@?égﬁﬁag %éﬁﬁifl%g e&éF%Ehepi cked up by

t he noni t codeg. Havili be apiretisted thabothenkinusf of imaedibteocddes nfayedsiency domai n or

recei ved M- Ln data. Those portions of the 9 WO 03/003741 29
Mar ch 2002§c&§%§8§'¥£€%{%}'frequency-domai n data not useful to decode an

~identification code or an ancillary code for audio or inage nedia data or
to forma si gnéeEsESimilariyjaviare gncedesimage datads eolleciedihyameahs ofr ef er abl y, but

- not excl ushy glovitort 'é;@%% Ray Wl i n accordance
wi th the inaudi bl er{bg%c_o ing _tgﬁ?ﬁ%g’gé@?ﬁﬁ%ﬁ%ﬁ?g‘%{&ﬁﬁg%&?m& 763. Since

t he codes Visvalsisngsespdible orimigiglbindhisrmanner.rtep daldsebthagibgifornuzst a, audi bl e

portions @f iddifiedise ' Bl : ta set w thout

| oss of dat a _recjui rege(tq%gﬂgg Scc?%qtﬁé(%%%%ﬁ? El\ir\ﬁﬁ%ﬁ'@:d%%preci ated that

ot her ki nd@quired;prripducs aerprrehaysible imags; oVéieble image lehsodimgner .  100035]

Simi | arly edhffies fRIGEiIHI RS e I f the

moni t or i nge.d_e\s;cl{ cg , 2@? | '[_Idl S pr gggirrg%qéesshtaﬁg'b Vﬁ%’é@ﬁ%&%ﬁ%é’?r ecovered are

vi sual | y inHpierat epeadingargfacis, andrdecoding thaisemgeane the subfest ol 8. set may be
formed  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 communication of the data set. It
also preserves the privacy of audience members in the vicihity ofthe -
monitoring device 20 by preventing reproduction of comprehensible so‘uhds or
images,
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to include data necessary to decode the codes, while elimnating data

requi red to reproduce a-conprehensible imge. Suitable | mexgeMench 2dom g

t echni ques_for produci ng encoded i nages having visually inperceptible or

ni ni nal eﬁ@BﬂWﬂﬁ”ﬁrtifacts, and decodi ng the sane are t?ﬁﬂ%&ﬂﬁ“ t of U. S
Patent No. 6,122,403 to Rhoads, U S. Patent No. 6,208,745 to Florencio, et
cal., US. Paten} 6. 20 o_M

. 249 t kowitz, U.S. Patent ...6,198,832 to
vhes, et al . URGLEBUES 5o n S acbiss minBiorigEnt i whih el L o
Patent  No.dafg & préfifeetiat the user labtion BIformadd smgab if_alhﬁidérgi_ﬁwtmr at ed herg! n
by reference, [00036] Jn other variants, tin onai n audi o or .inmage nedi a
dgta recéic\‘?gagﬂg}%f ﬁéc'ljﬂfxicf’g? fﬁfﬂe%@f%@eir@eﬁﬁ%gﬁw Gf"?f???&f’i ng such
portions \‘ivnctheatata set; butsthétif sioh alesieds notyrbsea, the eaineldaggdton code or
ancillary code or orm such a si.gnature. Such.?ata reducti on can be

e LR

achi eved, 67 REUSHS © Proy obYSedf} SRR gnatalyBd REACARS or ot herwi se
. combi ni ng dxlasaap m(Jtﬂ’II:lfigldlrezﬁa iim@rdorr]ﬁéim@udie?aﬁ?ﬁtﬁcffésGélﬁloﬁgzﬁra%d fm?ﬁ”dli i's
“th [ t t _ 0 ata inc e in e data
Set i on et e mcedriong s FAGs ORI P FeAUR TR R FesLet 1 al 50
preserves wgeﬁ@;rma%mgmt“mcm Wtﬁmeﬂmﬁfn?, aitgi_témme:]\crﬁg;ioabmé{]%e&%fe counds or
itori i ce revent]n eproductj on of conprehensi k
mages. . - TGISRGHODIER HBRSTOESNo YuIS thsadiatatr soIRElY (eeNEd I gur o 3

i 11 ust r at eshedformdy fogagRYRONRIMAGaBR stéisWihebedshy. data set produced at
-the user location is fornmed so that, if an identification code and/or

~rancillary code | S In the nedja data, it be extracted fromthe
data set, but t‘qgc{agfﬁegfﬂécqyegcgﬁg%_awsd ??O'F sa&gggﬂ@?@%{ﬂgxg data set may be
‘used to prptheess i Stegrd0do prddnce asedﬂaadaiaﬁ'smaéu&hﬁhafmé?féﬁwr%ﬂt'@;_Ce'S3- f I'n
Step 100 o i Ll.oe- | n.audi.o data,.such as .dat tai ne rom
t he output E%@Cﬁ%ﬁgﬁ@ﬁhﬁ%f:glc?eggqc{)%rnaépglpl;yec‘@dgolf Pf‘?@?’f‘tr wﬂaH%ﬂp'ﬂé'ﬁ%i n, by Fast
‘Fourier Tr sahiced da(a"sié{'lﬁ‘@tthaiva\aabefanﬂimabﬂibm‘oﬂthecku@?]d iﬁforféh{iérgfslﬁw, or ot 'helrl
tinme-to- f Bi N nsf.ornation. re.the audi ata is initially
received i h%&[ﬁﬁga@g%g@cﬁdiﬁ%ﬁﬂcﬁgtﬁ‘ﬁfcﬁd\ﬁl}g&a‘faﬁ?g WEEW A s unnecessary.
[00039] Theohpegsahegrsivarviiive alaliasigsalshiltjasotexciides dataaregiitgdast i on dp][ ocess
In Step 118rotd8c@ 5%9#1%?@%&%?&”\?&%09 %F t%_ta a%ﬁlto’sigsnléihctéggéqugﬁ ye,‘ trgis? quire ©
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
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
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detect an identification code and/ or ancillary code, if present, is
included in the reduced data set, but that a substantial 290iichnoed t he
audio information is not included in the reduced data set. The reduced
data set WOWMO3Hbrely a conpressed version of the aulFBUSREMHEY | but al so
excl udes data required to produce a conprehensible version of the audio

si gnal . Eﬁﬂugﬁiuasé%@n@a%%z%bm Bi?.'irg dar%?ﬁarmse éﬂoééégﬁ]b?t@t lal data

reducti on ty be ac I ev conpressi on, but
al so ensur datagpiprediice tmeemmlrel' e Qeﬁdnmsmﬁsucl"smcwepmaﬁmmd is

- communi cat ﬁggt erﬁ:’“&a@aré@e?ectédilr&ﬁ%éﬂ’ s%?aﬁd‘gée%fﬁ)?tgm?ﬁatlggw 120, 10 a

renotely | oc proceSS|ng S e dat a en subjected to a
code det ecrépyesgnting sompoaents ohwelpmﬂt@ed signatyrerasrin the aldio sigesfuency cont ent

of the dat g, 88kon 'téchﬁé]‘flg%glﬁed %%lﬁg%tt al. ?_Eg 'g%{eﬁﬁ}t\‘g% é/{eh %r’ P 140, a record

of the code I's Create I n addition,
the det ect ingotsuated herain bhaiemnce] i dentification data for the nedia data
in a dat abase accessible to the renotely |ocated processing system

1000411 11 a CORgoarPriidiigilfhe Shiocieli R (HEhAmPLALRTH Aidehcy car i ed out.

I n the matchi ng process, signature 1s produ ed on t data set.
There are gigualuss sipregrin adatabase geeasable iothe smrnotely locatéchprgoessind n one, t he

entire dal gcsh, Thevianith bRRets A 'bre'caﬁ%éa%tar@r éxa?ﬁ,;ﬁe%g{ee |0 anther, a

: _portion of the data set 'ected as a si ure anot her,
si gnat ur e mManper disdossiin Elig etat UhU@B’atel‘Pﬂﬁl 51502/729001)10351 rphahl&nced based

O P ot falif s kOIRA Br 6 npiEf Mrofiol ATAGBRAN M bikp 101 2 | 0 PrOdUCE

the signature. In ceftaln ones such frequency data
are selected fromthe data set and used to formratios representing

conponents of tIP4YTEGIR G P UPRET &f suitable teghniguesfopppdyrigathaire  for mati on
techni que gijasé@age ée't‘ uf$tleb310 eWh%lre thH a%d.&ﬁbﬁél%a%eeﬁ eRdotted 49

i ncorporated herein by reference, ure so produced is then

na
conpar ed vR¢Ierdance vtiibe %‘Pﬂﬁ%‘hp@g ngbq:aév@n Woﬁog%@ﬁga@és%cces& ble to the
- renotely |f?§<ﬂle@ﬂy abﬁaﬁeﬁém@q:hmﬁwyeiﬁhsu@ﬂ]é@de%ﬁ@oﬁé%%%érémued?e carried

R ol 812 A b et i sty sida© 0 41O e
{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 poseibie
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
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match is found, a record of the match is created, as indicated in Step 170.
[000431 There are a nunber of suitable techniques for prod@9iaghoes
reduced d n Step 110. Where the audi o signal coded in
accor dancg‘%@o?’ﬁ{%me Srinivasan PCT Publication WD 0010%&%&%(%&
frequency conponents which may include the code conponents are retained,

whi | e t hosgafidy mcwekéeeacan @pRr ﬁ#@sﬂcﬂd‘ér‘eﬂbﬂeﬁte%%'lﬂéﬁ? Jaeré}%élAn

advant ageous technlg use with audi o data encod I the

Jensen, . et ngn-codegu pa&lgml CNBPO‘?"’?%43“‘7'G@S@rfalﬂ$be|m9(t9e|ﬁwe!\f8res®°@50 490 is
descr i bed i ROBBES kb ABicY) irisIFr4s8 idhcartid bliin'SRENMIGUR A Figure 4, the
audio data 1f not already in frequency donmin, 1s transformed thereto
by FFT or diaawetive eshpdigiant: tth%teﬁat!pwhﬁchw@&t@@ee%tfstweztbmesfp@bom Noi se
anpl i tudes jonbRSiHelRd d WheH O ELE —aTor conponents are
estimated i n t%ﬁ fe% @EI&% I'S agﬁ?eveﬁﬁﬁéxa ﬁr%dlﬁan(ﬁ‘?&grrpl | tudes of
frequency (ﬁﬁhﬁ?@‘ﬁ@?ﬂtgail ratigsiate rataingsh ant Steis230Hs omileshpl e, t hose conponents
havi ng anplitudes bel ow a threshold, such as an average or nean anplitude

or a fixed val Uﬁoe«ﬁiﬁé@fﬁ?ﬁéﬁ‘ét@é‘&e@é’tﬁfﬁ%étegizszﬂrﬁﬁfi@'a’?)%rdﬁﬁﬂfeessed to
produce a representative noise anmplitude hen in Ste

si gnal - t o- A FYBMupicatsthg datasst & theremolely |°§%F@ﬁ Pr%§§ﬂ%ﬁl§5t%'ﬁdé\ conponent

based on d@tea.s@mémrauéeo dbminifichteC Y fiMichtdin [diep 25 ivikanaP! i tude in its
frequency nei ghbor ood, In one enbodi nent, those 12 29 March 2006 WD

03/ 003741 ssgtierionds fulillegh iFon exaraplewhare tha dataisgatherstd ar e

- rej ected asv.thlmwatdrﬁ@rd@s@efchﬁﬁd H?%&Rﬁlﬁuc@lﬂﬁlérﬁbe?' HeJatLMABPBEENT S, and

t hose falling below a |ower threshold are rej ected as noi se. This process

i's carri edcg@municaidghitesbe deyica s compieswitt 2 basestaian aeitthet hose rati os
whi ch woul gréskeeethil DS, PaRAE Nbhs, ﬂéﬁlQ’r@ Tﬁé@e&%ﬁw&%rﬁﬁﬁlcéﬂétﬁé ned when the

data set is formed. In stil anot enbodi nent, all ratios are retained,

~and Step > d8ts set giAYinsiead ?@é@f&wm%éaﬁ%q a A @moypt Qf@tq%dgmr@a in Step 240

until it i heABPELBItNG 6r ok uﬁ@mﬁe@sfaﬁmh@.ﬁ diatcdmpiinidafioh patg Ot el y

| ocat ed processi, n stem decision is made to conmunicate,” as indicated
in Step 258 qfvige 8’% W?@EWW@H’WW&?"BW qafa.+ YWhen thegfitesief fosx anpl e,

~where the Qéfaacdnﬁnéi}ﬂééil%h@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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with a nonitoring device carried by an audience nenber, the data may be

comuni cat ed V\/ni I e the device is coupled with a base st at i29rMarak 2006 t he

Brooks, et _at. Patent No. 5,483,276. The deci si op _}[9] O[ng ni cate the

~data set %{}”‘Ioﬁ"é{ ead be deternined based on an anount T61 U8 d data or on

the lapse of tine or else upon the establishment of a communication path by

the devi ceyfg¥is biafRsdist t 1 Ng and/or receiving ot her data. When the criterion

for data communication is fulfilled, the stored data set or sets are
conmuni cat4ed g@équf [ indicated in

Step 260. [ Oooggnétgﬁggcg@%%ugn%gw i nRIRE 68 vl BUH TIeRE symbol wi th

rel atjvel )}OCGﬁ!@Wt eélﬁﬁ%éﬁta@@lmdﬁ@f@ﬂﬂmb!ﬁ ssigompeghiebaibledmages Rere are

rel ativel | s at the

et el y | onareligAsbRSsolraaht Rl oRbleRy ches FRRRA AMEHIRE.T T be

restri ct edngdia datgecqrapﬂsmg litate its storage and transm ssion. [00049]

Al t hough the invention has been described with reference to certain

advant ageous epReingEdiata sif AAGIREBMY Hbtef raeaeafie.%teﬁ;fﬁﬂﬁthé‘ eatures and
the like, these are not intended to exhaust or exclud or any possible

embodi menuser Igeationythesiata setingluding fata suffigignt fﬁd@éﬁd%ﬂ'l@e‘#m*“ﬁﬁfdl fications and
vari ati ongodéd ih tn@n@awétalonfbbﬂoﬁnra cgnaaﬁ@td)heﬁdfy tHe maduwa%taart 13 1 29

- March 2006 WO 03/003741 PCT/USQ2/ 20 ~1's clainmed . A nethod for
. neasur i ngWhile gxclyding datareguired ?'ﬂ“@éFW@BFOQPC%t"Gé‘@f"PWhﬁE@Q)WQQﬁﬁe nedi a data

bei ng rep[-,pmécdomrﬁeﬁeﬁ,smg@,ﬁm%d)l e images or conprehensi bl e sounds and
~having ancillary codes in at | east some of the nedia data, conprising:

receiving a dat,a, set rocessi ng s em|ocated renotely fromthe user
| ocat i ong the & 3?%@5’%? e|yﬂg$ Cﬁ%f’?@ %’ﬁ h CREYINg oyt @Fé@"t‘fd@"?l‘?@ ancillary

codes in the nedia data or to forma signature to identify the nedia data,
whi | e excl udi n@) datdetacting thecahalllahhendes basaporotheciatd Set; aadrpr ehensi bl e i mages
or the conprehen3| bl e sounds; and at the renotely | ocated processi ng

system carryigg OHB‘i'OﬁCIrIg%%nQUFe &aracterizing the media data and

matching the produced signature with a reference S|gnature associated with

identification data for the media data.
2 A method-apcord.ing 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
comprlses transforming at least a portion of the received media data into
- frequency—domam data.

4, The method of Claim 3 wherein formlng the data set compnses -
producmg amplitude data for each of a plurality of frequency ranges of the
frequency-domam data, each frequency range comresponding to a
predetermined component of the ancillary codes.
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(a) detecting the ancillary codes based on the data set; and (b) producing
a signature characterizing the nedia data and matching thMamHaﬁe@
si gnature ef erence signhature associated with tion data
for the "@4’29%?314% A nmet hod according to daim 1, urk e’? déo#rg'?l si ng:
receiving the nedia data in a nonitoring device at the user | ocation;

form ng theg dat gnegletidd df@almm'\nﬁﬁétﬁ‘%edﬁﬁﬁlﬁﬁié dF atd EadiBtineddy & and

comuni cating the data set fromthe user |location to the rem)tel y |l ocated
pr ocessi ng adfgtie efgmplitude data iha cerrrspeading freguencyirange togheriss I8velor ni ng t he

data set geé%h 5%;@5@@&{30&;@.&@3% Aos%ég,smﬁtj.r@orré JeAcPlangbe recei ved nedia

data into requency-donain data. 4. The method Cl'aim3, wherein formng
the data set co ris duci n a Lit de datafor ach of a plurality of
frequency 5ange§ eﬁ}?@ ‘Rd%ﬁ‘t?eﬁg'? t%iﬁ?té"’"@é'ﬁ?ﬁg #8quency range
correspondlr edantifa HRlcasHRhaR mf@ﬁﬁng@rrponent of the ancillary codes.. 14 29
March 2006 . 03/ 003741 PCT/ US02/ 20000 5. The nmethod of C aim 4, V\/nerei n

theanpllt e rat.i o_of |itude data in a

cor r esponding 1 FesmaiRy o e BRae edinEhaer sl lRorpits oFf Lae " aat a
out si de sufbmenfreqepon img rfareyecihay o fesygencibrangb ef thetrhdla détaCl ai m 2,
wherein the data set conprises data representing tine-donmain |nformati on.

7. The net hod ¢ i onprises data from
a frequenc;g/ ra%%e%%%%?%ﬁhﬁe%%&%@%g@ng% tg nmedi a data. 8. The
met hod of @pmsanﬂngmhmnfmrmamrdata set conprises data representing phase

information. 9. The rrethod of daim2, wherein the nedia data conprises

audi o datag - 1-ﬁ1‘_=J Eb&(}n?f Cﬁ;g.@irmhg,m &Qﬂa’boh'@?is@?gﬁ(ﬁo daga conpri ses

'vi deo dat a. 9. .11. "The rret aim 2 reint nedia data i s received

- as acoustic_ener 12. The .nethod of d ai m2 wherein the nmedia.data is
recei ved al0- g mgmeﬁgpﬁqgngn\gpﬁ@m 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.
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13. The nethod of d éi m 12, wherein the nedia data is received as |ight
energy. 14. The nethod of Caim 2, wherein the nedia data 29Meebelded as

magnetic ener 15. The met hod of Claim 2, wherein th tais
recei ved a%09 gﬁ‘?&'rl cal energy. 16. The method of d ai ?ﬁcgﬁgéﬁg(gg

recei ving nedi a data corrpri ses receiving nedia data in a portable

‘nmoni tori n evi Ll I f The net hod of
Claim1, rei ﬁﬁ%‘u gﬁéﬁﬁ cﬁ?’ﬁ‘e1él%efiﬁgﬁ1fnf5%ﬂg' n&-@%ﬁ%np |d;agas'5pr ocessi ng
frequency- ﬁmseedllmtcﬁetec’t&omﬁomsbfih@%cﬂﬁy@:ﬁdl@@ﬁt?&édét@?ﬁnhﬁﬂm/ 20000 18. The
met hod of ai m 17 wherein the frequency-domain data is processed to
detect compPSAYRIESHf the ancillary codes at predeternined frequencies. 19.
The nethod of Claim 17, wherein the frequency-domain data is processed to
~det ect conp8nenibe ofethduof{Haim 17mherein g idigencbdepanaatoisding to a

frequency- B?cpc:% 0y Baéett&{t%omgeﬁ%tsy‘t‘ﬁe%ﬁnoﬁpone i@fnﬁh ’ac fn in the code

. component sTCONMPrise p qguency ¢ anplitude to
encode i nf to adegoencyZoppiigeatetrnod of C ai m 19, vvherel n the code conponent s
conprise pairs of frequency conponents nodified in phase to encode

| nformat! 039, 227nd RRMHGRII kIR 1 SFBIﬁthé’\’fb%%H\ggﬁérﬁEchr'ﬂﬂnéé‘@au%nci | lary

~codes corrprl ses detecting spread spectrum co . stem for
measuri ng ob#gRuUeNLY ﬁempanem e:IOﬂ@eém/elap%ttldetqg@Pde rifermatioR. t he nedi a data
bei ng reproduci bl e as conprehensi bl e i mages or conprehen3|ble sounds and

. having ancbh] aryn&Rred df Clim! BR ShefdiheXodk R8mpBRéEts copase SARPT | Si Ng:
;means for receiving a data set at a processing system/located renotely

" from the uStirequapgy FempoRgits weﬁﬁegélph%@ﬂaen?gﬂedatoaﬂgtmu cient. to decode
the ~ancillary codes in the nedia data or to'forma signature

‘characterizpng Tiemethidict Qliiinal, wiverdie deteetingihe anditity cogas!i red either to

‘ reproduce tc:r:u]mpnses detecting a spread spectrum code.

23. Asystem for measuring usage of media data received at a user
Ioeation, the media data being reproducible as comprehensible 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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conpr.ehensi bl e i mages or the conpfehensible sOunds;‘and processi ng nmeans
| ocated at the renotely | ocated processing system for carR@Wagho0d6 at

| east OnevﬁIosfoﬁ:)Ml( b) detecting the ancillary codes bas?ér;ﬂ%zﬁ&ffo data set;
and producing a signature characterizing the nedia data and matching the
produced signature with a reference signature associated with

i denti fi caaq,on Thetsysteal o'ltd;lginli’rggtif&r{ﬁ@-to@mpﬁﬁing_g March 2006 WO 03/ 003741
PCT/ US02/ 20000 24. The system of Claim 23, further conprising: neans for

receiving the i the user location; neagns_at the user |ocation
for form ng thg%ﬁ%gggggeﬁﬁgm?% Ath a%ﬁt”ﬁ?”ﬁﬁ O%ans for communicating
the data set fromthe user location to the renotely |ocated processing
system 25. Théneanstadthetsetichationfr favmingthe dateesetdanstheonediar mi ng t he dat a
set is Ogﬁtété ye to transformat |east a portion of the received nedia
data into requency-domain data. 26. The system of Caim 25, wherein the
means for formng the data set is operative to produce anplitude data for
each of a pl ur #eany fercamragnieating the dalgast Bemithe userdegadionjo thenai n data, each

frequency LaReSy BRI siSlen? Predet ermi ned conponent of the
anci |l ary codgy 27. ?ﬁe sysPeS% gFﬁG aim 26, wherein the means for formng

" the data set is operative to formeach of the anplitude data as a ratio of

anpl i t ude <Pat a 'NR s¥stepiRfalpbdiivhprein thausrans fosfminadha datsi sedis evel based

on anpl i t upersliv do trakéEiA 8t RHSTH SEHIEPERAB bRl RIS AsM hBNJe. 28. The.
syst em of aim24, wherein the neans for formng the data set is

" operat i ve feIUPR-IRMARMAIA- r epresenting ti me- domain i nformation therein. 29.

The system of Caim 28, wherein. the nmeans for formng the data set is
operative 260 s®¥heeystemeoftGlainT ZE) Whiereit Heambay foRforhBGURS GitalsRP@E nar r oner
~than a fre ueczraneof-t emadlafdat%. .

_ o%era ive to prodiice 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.

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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30. The'system of Claim 24, wherein the neans for formng the data set is
operative to include data representing phase informati.on tQJQ(MﬂichZOCBSL. The
~system of L8 wherein the neans for receiving nedipyusahs

operative oejr’ec"e%?ve the nedia data as acoustic energy. 17 29 I\/arch 2006 WO
03/ 003741 PCT/ US02/ 20000 32. The system of O aim 24, wherein the nmeans for

recei ving gedi arpldyatd ofemﬁqmwﬁerbm thSﬁféaY:@férh‘écélﬂ thed i data s
el ectromagneti.c energy. 33 stemof Caims3 erein the neans for

" recei vi ng fReEiveRtraceive tf@b@?‘a@ id6 Q&ﬁ'?@@'a@eﬁqﬁéﬂ%& a data as |ight
energy. 34. The system of O aim 24, wherein the neans for receiving nedia

data is OQ@ratTh@s;Istbrﬁ@ﬁ@la\fﬁsﬁhﬁhé@ﬁitﬂeﬁﬂéaﬁsﬁ reedviag hizdrnesgis 35. The.
system of C ai m 24, vvherteil n t he nmeans receiving nedia data is

operative ‘eReTRiveio/eceive thednedia dataaslly E?'(‘—%'GYl cal energy. 36. The system of
Claim 23, wherein the processing nmeans conprises neans for processing

frequency- ﬂ@rrai‘rhed@rseem of Gkiie @4, Wherein'thé cany farodesiving imediBhdata st em of
Cl ai m 36, vvherf: P Rﬁess% g%eans i S operatl ve to process the

f requency- ORSTTEFYP Wafteﬁe' % ? YAEATIARIElCE e Ne ancillary codes at
predeterni.ned frequencies.. 38. The system of -Claim 36, wherein the

pr ocessi ng3frearEhe systene pbClaine 24 ovhegreindbs meiahs fdrrrecpiﬁm:mediamatal isdata to

1 cauency. HERRTR o e kR ik Bhih a0t biedle’ 55 “Wrercinthe

.~ processing neans is operative to detect pairs of ancillary code frequency
- conponent s36wdi Fheesystam afiglain ddevhereindhe prrsessitdomeans 6AMPEREs The syst em of

S s e e L TN

ancillary co I n phase t encode

information, 41. The systemof C aim 23, wherein the processing neans is
operative 30 ddecystanhaf Glaim pp afv*yer%&'é%pmeﬁw MEARS ISrOPEFANE P spect rum

R C.Odesf 18 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:strlbuted according toa frequency—hoppmg pattern.

-39. The system 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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