2 May 2006 WO 03/024016 PCT/ US02/ 27323 -1 Title OF Inventio PME?
RECONSTRUCTI ON FROM PARTI AL DETECTI ON Background O The | nvention 100017
The present invention relates to methods and systems for accurately
~detecting encoded data included in audio nmedi a data. J%@OOZ? There is
consi deV P84t erest in encodi ng audio signals for USPIRT3di ence
nmeasurenent. In order to estimate what an audience is listening to at a
particular time, a listener's envicdennent is nonitored for audio signals

at regular intervals. If the detected audio signals contain an
identification code, the nmessage may then be quickly identified. [00037
Based upon the receipt of identified nmessages, the rating or popularity of
vari ous broadcasts nay be estinated. Therefore, it is very inportant to
accurately determ ne which encoded audi o signals have been received.

[ 00047 However, the acoustic characteristics of differing audio
environnents nmay vary greatl As a result, rates for successfully
receiving and identifying aﬁﬂﬁﬁﬁﬁﬂﬁﬂhﬂs in the differing environments can
vary significantly. Some environnments for instance, may be quite hostile
to the accurate detection of encoded nessages because there is a |large
amount of  noi seMessAgEREdoRsERUDTION HROMEP ARIML BIETECTIEN Ci r cunst ances i n whi ch
the encoded nessage nay not be detected because of a dropout in the code.
In these cases, only a portion of the identification code may be received.
2 May 2006 V[)03/024016 RRCKOGHH0 L] 5-'V“4”aoos] Therefore, a systemis
desired with reduced sensitivity to the acoustic environment, which can

det ect d diffe
_e ect @ Co[oeoo'i]nTﬁg ppc%ré}fnt m'vent[on relates to methods and systems for

accurately detecting encoded data included in audio media data.

[0002] There is considerable interest in encoding audio signals for use
in audience measurement. In order to estimate what an audience is listening
to at a particular time, a listener’s environment is monitored for audio signals
at regular intervals. [f the detected audio signals contain an identification
code, the message may then be quickly identified.

[0003] Based upon the receipt of identified messages, the rating or
. popularity of various broadcasts may be estimated. Therefore, it is very
important to accurately determine which encoded audio signals have been
received.

[0004] However, the acoustic characteristics of differing audio '
environments may vary greatly. As a resulf, rates for successfully receiving
and identifying audio signals in the differing environments can vary
sighificantly. Some environments for instance, may be quite hostile to the
accurate detection of encoded messages because there is a large amount of

"noise or interference. There may also be circumstances in which the
encoded message may not be detected because of a dropout in the code. In

these cases, only a portion of the identification code may be received.




ci rcunst ances as possi ble despite hostile acoustic conditio?§%i*9&ﬂp A

systemis also desired that can accurately identify the ecty on of an

encoded nessage, even if only a portion of the nessage has been received

or detected. Summary O The Invention [00071 For this application the

fol | owi WP V246 and definitions shall apply: [0008] fﬁE%EQWHQEHata" as used

herein nmeans any indicia, signals, marks, synbols, domains, synbol sets,

representations, and any other phydtcal formor forms representing

i nformation, whether permanent or tenporary, whether visible, audible,

‘acoustic, electric, magnetic, electromagnetic or otherw se nanifested;

[ 000s] The tjecos "Thedeforayadiysterrit alesiee witk cedueed sansithdtpto they dat a

representin constituﬁiag aad%bge sounds and ich is widely accessible
Igh LR gBee!

whot her AERHStie SRUIGNment a gage M gAY SHEINY. i nt er not wor k

(i ncl udiRaimdtascdsHsqidieible débpité hb&til agotic thadiaa®s. medi a, or ot herw se;
[ 0010[ The term "nmessage synbol" as used herein neans a unit of data

sel ected froma predefined synbol set to constitute part of a nessage

contai ned i nootRy A syt dedlso desikdl that@h dccdetidly ided@fykhe The term "conti nui ng
stream of encoded nessages"” neans encoded rressa%gs arranged in a
Haespage

pr edet eFfiEREQN f Freengoded Messhde; syeR KoBlY a ppidion of A%e i s continuous
or intepksPiRdived oMBteetad WO 03/ 024016 PCT/ US02/ 27323 [0012] The term
"processor” as used herein neans processing devices, apparatus, prograns,
circuits, systenms and subsystens, whether inplenented in hardware,

sof tware or both, and i nchygmnPOof Thd Mdbitigiual units and groups of units;

[ 0013] The term "produce" as usSe€ erern with respect to data neans to

retain. existing data for further processing as well as to derive new data
[00071  For this application the following terms and definitions shall :

apply.

[0008] The term “data” as used herein means any indicia, signals,
- marks, symbols, domains, symbol sets, representations, and any other
physical form or forms representing information, whether permanent or
temporary, whether visible, audible, acoustic, electric, magnetic,
electromagnetic or otherwise manifested;

[ooo9] The term “audio media data” as used herein means any data
representing or constituting audible sounds and which is widely accessible
whether over-the-air, or via cable, satellite, network, iniernetwork (including
the internet), distributed on storage media, or otherwise;

[0p010] The term “message symbol” as used herein means a unit of
data selected from a predefined symbol set to constitute part of a message

contained in data included in audio media data;

[oo11] The term “continuing stream of encoded messages” means
encoded messages arranged in a predetermined time or spatial sequence,
whether the sequence is continuous or interrupted,




based on pre-existing data, and: [0014] The terns "first", "sacenghs and
"further" are used to distinguish one elenent, set, data, object or thing
from anot her, and are not wused to designate relative position or

- arrangenwotsnnedci me. [ 0015] I n accordance with one aspegis@hihhe i nvention,
~there is provided a nethod for detecting data included in audio nedia data
as a continuing stream of encoded_messages; conprising: detecting

predet ermi ned nessage data representing a predeterm ned nmessage of the
continuing stream of encoded nmessages; produci ng nessage detection nerit

data repr eselﬁollﬂg %e@?ﬂ %S&sQSP;é%ﬁﬁéd gjﬁéﬁﬁ,@%ﬁtﬁgf@ﬁ%@iedet erm ned

message data“as ‘correctly Teprese tent of the

pr eget erdﬁwwg. ammaya;pgagrdgsod’rdttﬁts:i SYStehes am‘:ﬂ;ﬁ@%@ﬁisi, @:ﬁet;ﬁtér Ej h te [0016] |
pr edet er. sage,base n e nmessage detection nerit data. n
accordan@@%%’ﬁgiwgﬁﬁ@?’arﬁsiq&arﬁmp » B B’@ﬂ'ﬁj9$ Rolbipdiydualimiis e i s provi ded
a syst enarffddrogiss @fainitgg data i ncluded in audio nedia data as a continuing
stream of encoded nessages; conprising: detecting nmeans for detecting
predet ermi ned nessage data representing a predeterm ned nessage of the

continuing sfooesm TheeeraPyRsHUTRS S0 héfBin with r@@%é’ct%@ﬁ’l’d%é%s”eans for
pr oduci (r}gf_‘ggssa detection nerit data representing an assigned accuracy

of ‘the n&xSipg datadpriudber presassing adwelhasito dasivedem data epr esent i ng an

i nf or maths@ad 6R pfeBkistily d18 digedet er m ned 2 May 2006 WO 03/ 024016

PCT/ US02/ 27323 -4 nessage; and confirm ng neans for confirm ng correct
detection of the predeterm ned nessage based on the nessage detection
nerit data. f[opfs7] TRORrindv*ARl" OkcaRg ét‘fcf"ﬁﬂﬂ“fe?‘%‘@lu%é fsatures and advant ages
will beconme nore apparent fromthe follow ng detal ?ed description

consi dedistingyisihone eiescah et deta, wbjesterdhingriomanathenvand are miti ef Descri pti on

O The [JsaWMdEksignate relative position or arrangement in time.

[0015] In accordance with one aspect of the invention, there is provided

a method for detecting data included in audio media data as a continuing
| s_tream of encoded messages; comprising: detecting

‘predetermined rhessage data representing a predetermined message of the
continuing stream of encoded messages; producing message detection merit
data representing an assigned accuracy of the detected predetermined
message data as éorrectiy representing an information content of the
predetermined message; and confirming correct detection of the
predetermined message based on the message detection merit data.

[0016] In accordance with another aspect of the present invention, there

is provided a system for detecting data included in audio media data as a
continuing stream of encoded messages; comprising: detecting means for
detecting predetermined message data representing a

 predetermined message of the continuing stream of encoded messages; merit
data producing means for producing message detection merit data
representing an assigned accuracy of the detected predetermined message
data as correctly representing an information content of the predetermined




[001E] FIGURE 1 is a functional block diagramillustrating gg ?%I n
accordance with one enbodi nent of the present invention. [0 i{ RE 2 is
a block diagramillustrating an enbodi nent of the system of Figure 1.
[0020] FIGURE 3 is a flow diagramillustrati ng one npde of operation of
the sysWOHBO¥OI gures 1 and 2. [0021] FIGURE 4 is aPﬂTGW"HVg’dr am
illustrating an inplenentation of one process of Figure 3. [0022] FI GURES
5 through 8 are graphs illustratirg-continuing streans of encoded
messages. [0023] FIGURE 9 is a graph illustrating an advantageous format of
a nessage included in a continuing stream of encoded nessages. Detail ed

Descri mﬁémg@!anﬁeémmné\dry@am&@ammﬁﬁ@@dheﬁmdtmaﬂ]heFi gure 1is a
functional block diagramillustrati ng an_ adyantageous enbodi nent of a

syst emPsedgtgimiped Bessags kesed ondae age,detgligrgnaidifdaia.dat a as a continuing
stream of encoded nessages. In certain enbodinents, the continuing stream
of encoded messagg_]?I i,ncl udesﬂéiata 2 I\/ag 2006 WO, 03/ 024016 PCTI US02/ 27323 -5
useful in alf#18ncd Nedaenfenend is padindatiesiureeand pdvantages Wibyal ty

cal cul gi-aie médbpbbent frbf thSesilowilRf dothilRi dedbliptidntehideredwitr denti fi cation
of a program cormmercial, file, song, network, station or channel, or

- ot her wirglerensede ithreaccogpapying geawings. t he nedi a audi o data or other data
related thereto, so that it characterizes the audio nedia data. In certain
enbodi nents, the continuin stream_of encoded nessages is conprised of
synbol s arranged tine-B fption Of The BrEWINGSdi o medi a data. [0025] The
system 30 conprises an audio nedia data input 2 for detecting data
included in audio nedia data as,a continui ng1 stream of encopded nessages.

The audi o mi8#8 d&I@QURRpUIE afugeiongkblack giagragn Wisieatieg a system in

accordance with one embodiment of the present invention. - - . .-

[0o19] FIGURE 2 is a block diagram illustrating an embodiment of the
system of Figure 1.

[0020) FIGURE 3 is a flow diagram illusfrating one mode of operation
of the systems of Figures 1 and 2.

[0021] FIGURE 4 is a flow diagram illustrating an implementation of
one process of Figure 3.

[p022] FIGURES 5 through 8 are graphs illustrating continuing
streams of encoded messages.

[0023] FIGURE 9 is a graph illustrating an advantageous format of a

message included in a continuing stream of encoded messages.

Detailed Description Of Certain Advantageous Embodiments

[0024] Figure 1 is a functional block diagram illustrating an
advantageous embodiment of a system 30 for detecting data included in
audio media data as a continuing stream of encoded messages. In certain
embodiments, the continuing stream of encoded messages includes data _




device, stationary at a source to be nonitored, or multiple,ydg §%ﬁ%
stationary at nultiple sources to be nDnltored Alternatlvely e audio
nmedi a data input 2 can be a portable nonitoring device that can be carried
by an individual to nonitor nultiple sources as the individual noves
about . P28 Mfere the audio nedia data is acoustic FSEFS%¥He*audi o nmedi a
data input 2 typically would be a m crophone having an input which receives
audio nedia data in the formof aedustic energy and which serves to
transduce the acoustic energy to electrical data. Were audio nedia data in
the formaof light energy, is nonitored, the audio nedia data input 2 takes
”‘S fdmsefmn audiegdy mem?memcdameﬁaaif\muﬁdfatm myalnﬂéaldjlﬂdmskThef audi o

nmedi a dat u n.al.s e, the for netic pickup for sensing
magnet |@ﬁ?$P§s§H§§§§?é %'@q‘iu%?ssﬁfb@ﬁ@ﬁ' Caﬁompﬂgmr% pi ckup for sensing
electr Idbnﬁmeicdan filésoRp, rﬂéﬁr@ﬂknétaf‘&ﬁ oeémﬁq@%ﬁeméhmge Begirs In still other

enbodi nent s, he audio media dat a i nput 2 takes the formof an electrical

connectSoHe @@%ﬁ ohibrinestiaaudie driacor Qkhﬁr(ﬂﬁfﬁlrﬁlefﬁéthﬁfe’@l sythatin, a radio, a
cabl e Eé'dt%l‘?zre's tAe aﬁﬁ&?ﬂédi ﬁaetﬁe:llﬂfér?éu‘i’gn%ﬁﬁrfi{ﬁgsr,@h@@&ﬁlﬁlmn ying system a

VCR, a er, a porta pl ayer appliance, or the
like. Ia’hre@m oﬂerfamde@messagdsoslbuapusgd mﬂwnmotslarramddammata input 2 is

enbodi e runni ng on a conputer or other
repr od%%ﬁhgﬂ{%@&%g{%%mg@g%% dia data. 2 May 2006 WO 03/ 024016
PCTI US02/ 27323 -6 [0027] A synbol sequence eval uati on subsystem 4 receives
| nput data m i ' I_Npu nbol uence eval uation
subsystem 4[‘%rl’zglceih%ss?’?%ﬁp?ﬁﬁﬁﬁﬁ%ﬁsa%}%uc@%[nggl% ﬁ%'%’%@g ce of synbols
whi ch rdegfedtingrdedeincluded tdmdiorediagita as el dofthclingisteerh of nedi a data as a
continui ng st ream of coded rre ages, Fo nple, .the synbols nay. be.
det ect &1 gﬂ %B@éﬁ@ﬁﬁc "’Nﬁ"oarﬁﬁ f“%%h@'p%éﬁ gﬁléghﬂl%ﬁ!’@@ed in U S Patent
No. 5, HedicEOstatibnaky aE & Botce 3 be nldnvorddabembitibie devicksCstdfithary Jensen et al .,
at multiple sources to be monitored. Alternatively, the audio media data input
2 can be a portable monitoring device that can be carried by an individual to
‘monitor multiple sources as the individual moves about.

[0026] Where the audio media data is acoustic data, the audio media
data input 2 typically would be a microphone having an input which receives
audio media data in the form of acoustic energy and which serves to
transduce the acoustic energy to electrical data. Where audio media data in

the form of light energy, is monitored, the audio media data input 2 takes the
form of a light-sensitive device, such as a photodiode. The audio media data
input 2 can also take the form of a magnetic pickup for sensing magnetic
fields associated with a speaker, a capacitive pickup for sensing electric fields
or an antenna for electromagnetic energy. In still other embodiments, the
audio media data input 2 takes the form of an electrical connection to a
monitored device, which may be a television, a radio, a cable converter, a
satellite television system, a game playing system,'a VCR, a DVD player, a
portable player, a computer, a web appliance, or the like. In still further

- embodiments, the audio media data input 2 is embodied in monitoring
software running on a computer or other reproduction system to gather media
data, '




-U.S. Patent No. 5,579,124 to Aijala et al., U S. Patent No. 2@4%%%%00 to
Fardeau et al., U S. Patent No. 5,319,735 to Preuss et al. tent No.
6, 175,627 to Petrovich et al., U S. Patent No. 5,828, 325 to Wl osew cz et
at . U.S. Patent No. 6,154,484 to Lee et al., U S. Patent No. 5,945,932 to
 Smith eWOW240IGCT applicati ons WD 00/ 04662 to Sri ni VAIARY2%#3308/ 26529 t o
Lu et at. WO 96/ 27264 to Lu et al., WD 99/59275 to Lu et al., and U. S.

pat ent application No. 09/ 318, 0456t-0 Neuhauser, et al., all of which
hereby are incorporated by reference herein. [0028] A storage device 6 is
optionally provided to store data. It may be desired to store the data

produced by righh) SYTBahod SGUARES SUBLHG LaRysEHPAYEIARS iyfiar | ater use. I

addition, an opti data transfer device provided, if desired, to

t r ans nidataifom audmrmeﬁa dejarinput 2edbe aebehsguanceoevaluatibeyst em 4 to a renot e
| ocat i has an
accorrp%g)il)lsig | nﬁg -{s‘%@ttﬁ?ingpg@té%H&%ﬁﬁtﬁ%ﬁ%&g%@g}‘%99@5 € the synbol
sequencxhiely Blayaepresesidregdemedsages mnﬂudedeinsabdiormeula datahas @ent r al

noni t ori ng statjon 1 conti nuou o%i nui @‘ﬁ stream of dat a.

Al t er n&CNVBYIHY STHM §: Pﬂc‘iffegdﬂ%%&g% ‘Pf’e o1 SYURPR 84 uat i on

subsys tmﬁemad@:@rcﬁn@é @ﬁthlahyfb\‘ ﬂfe&@@rﬁ@és(‘tﬁscﬁoés@irm U.9EPatBRtf t ed

communi cations_with the ce tréfl% noni t ri n%statl on 10. The i nformation

| i br ar yNo- £27 G Rt Jansem gt al, ePnfl‘tPﬁfl QF90ip Jansen 8halao may be utilized
for i 3y 8nPSrent NG, BI599428 1§ ARfA of o) 5OPA Rof S¥st Bgo gidi o media data

based on t Information content of the recelved nessages. 2 May 2006 WO
03/ 024 (Fesdearetiaho 1.2, /atent No. [5013129'4]3510@9@6826tlaé H.$IRadentdNaagram i | ustrating

an advaniAgesys pLIRIGIRI L ORR N 5108 HESb YRRy dhg Ay Stem 100

conpri se t 2 fo ncl ude audio
medi a diaBaPhtnt No. 8,154 484 ite Leengt ait,ll.b&rﬁ’aténiﬂﬂmﬁjw m’m&m&h eherein. The

a0 R e e o boMBbeh 6 Bafikea, WO BelUeB BT S aPod 11 conmection
WO 96/27264 to Lu et al., WO 99/59275 to Lu et al., and U.S. patent
application No. 09/318,045 to Neuhauser, et al., all of which hereby are
incorporated by reference herein.

[0028] A storage device 6 is optionally provided fo store data. [t may
be desired to store the data produced by the symbol sequence evaluation
subsystem 4 for later use. In addition, an optional data transfer device 8 is
provided, if desired, to transmit data from the symbol sequence evaluation
subsystem 4 to a remote location, such as a centrai monitoring station 10,
which has an accompanying information library 12. The data produced by the
symbol sequence evaluation subsystem 4 may be transferred to the central
monitoring station 10 as a confinuous or a continuing stream of data.
Alternatively, the data produced by the symbol sequence evaluation
subsystem 4 may be stored in storage device 6 for time shifted
communications with the central monitoring station 10. The information library
12 accessible by the central monitoring station 10 may be utilized for instance,
to produce identification data for the audio media data based on the |

information content of the received messages.




[ 0030] . System 100 i ncludes a nessage processor 14 which serﬁga tQ process
the received data in the sane manner as subsystem 4 of Figu ¥ %)scribed
nore fully in connection with Figure 3 below, to detect continuing streans
of nmessages included in the received data. [0031] Storage device 16 has
been pr SR UM% store detected synbols which conpriBd™SHE2 " Essages, as
wel | as nessage information data representing the information content of
~the nmessages, and nessage detectiof-nerit data representing an assi gned
accuracy of the nmessage information data or a likelihood that it is
correct, all produced by the nmessage processor 14. The nessage information

data and t hqooressddgurde il block dizgrain ilasteatingay ddeastagdsusused to confirmthe

det ecti on of redet e ned nessage. Co ni cati,ons devjce 18 has been
pr ovi dek’i"ﬂ"ﬂ“%fﬁﬁ ”?QP ef{)t M‘?’t@@t?@'gﬂl%”ﬂ%%@ﬁiﬁmﬁ@%%@baW%cessor 14 to the

cent r al maBil de@d inpdt 2tk datd) whithhbYirciudle a%@mﬂﬁéia)da@qé\iiﬁgoé mation |ibrary

12. The data communi cated by conmunications device 18 i"ncludes confirned
or uncoedntintisg stresriaf @ncodgdmassagen thitein. viheraudio medinsiata inpetsage det ecti on

merit d nggwy]gi t | . i IO ssage processor 14
as a co%warlfﬁous rmh%ﬁ?rpﬁuqéﬁgﬁ%%dr'gg%ﬂé?&@ét%@&] Fﬁﬁ*%r"na qug'el y, the data
comuni cated by communi cati ons device 18 includes confirmed or unconfirnmed

ressage | AP kB0 Hlletls kiU orResaon: RRShEBIGTr L daa

communi cat e om’st orage devi ce I gure l'ustrat es one node
of oper piocess ibé redeiveshdata irsthd Gamendarired as sublsytster 4aof Rigsade A of a

cont i nujng. . f. encoded..nessages jncl uded,in ,audj.o.nedi a data wherein
cach moddared BR Rl BT e RGHTT S P, RRIHS Boee et aaND 1

PCT/ USOgtteaf2dt messages krdried imthel raceivaddathhe stream of nmessages, a synbol
sequence is examned at 34 to detect the presence of a nessage in a
predeterm ned format, |abeled "nmessage A" for conveni ence herein. The

synbol sequqews®] Storage device 16 has been provided to store detected
symbols which comprise the messages, as well as message information data
representing the information content of the messages, and message detection
merit data representing an assigned accuracy of the message information
data or a likelihood that it is correct, all produced by the message processor
-14. The message information data and the message detection merit data
may later be used to confirm the detection of a predetermined message.

~ Communications device 18 has been provided in order to communicate data

from the message processor 14 to the central monitoring station 10 with its
accompanying information library 12. The data communicated by
communications device 18 includes confirmed or unconfirmed message
information data with or without message detection merit data communicated
at the time of detection from message processor 14 as a continuous or
continuing sfream of data. Alternatively, the data communicated by
communications device 18 includes confirmed or unconfirmed message
information data with or without message detection merit data' communicated
from storage device 16,

[0032] Figure 3 illustrates one mode of operation of the systems 30
and 100 to detect a message A of a continuing stream of encoded messages
included in audio media data wherein each message comprises a plurality of




may be sel ected for exam nation in any of a nunber of diffeﬁﬁﬂﬁy%@%ﬁ' In
one enbodi nent, each group of S sequential synbols or data e
potentially could correspond thereto based on the | ength or duration of

the data, is examned in the step 34. In an alternative enbodi nent, a
group oWO2UHfuential synmbols or data which coul d cHGTESPBHE hereto is
sel ected based on a prior detection of one or nore other nessages in the

sequence. In a further enbodi nent-&8he detection of a synbol characterizing
a known position in a nessage synbol sequence, such as a synchronization
synmbol, is used to select the data to be examned in step 34. [0033] Since

t he nesmageagh dyboi. (Frofehe sireaRbihids@Bies, labydibol ¥édi@nc®ist the step 34 the
systens 30 and 100 are able to rely not only on detection of the

. y A .
i ndi vi oeEMisedbistofted the PrsersrolRRsstRgc i atuedstamBedr ni ni ng  whet her a
nmessag fuc a I's conposed of
S sequgrr?ﬁ gﬁ’ pa?%%gor*{sé s%gée,gga %Qn\s§sl1‘(ieng ﬁ%ﬁh% EY@H@ ggﬁ% roni zation
synbol , maybeselgstegifonexanyaalicay iniamy of atnuober hediferedt wayn Inleme  t he

synchr oqj . i ] ed.. The h Lfions of the
remai ni %@@’h‘%@- ?%Q}%ﬁoo&n@%er@%ﬁﬁ%lgﬁ&gﬁléé’g H@Ea ‘BE'CFAB&?%@%‘% et er mi ned.

[ 0034] d:cfu[c];abdarreniﬁordhmer@‘hmﬁmlsed oh th@bng&w&@mﬁ%n@ﬁiﬁe ﬁ@terisdet ect ed, CIt he
sequence of. s S, i ssage, A are assi.gned a hi t nessage etection
merit d%?faé'“oa‘?{lﬁletﬁﬁxﬁtﬁprﬁ‘ﬂﬁP@é'ﬁW?gfvsef@?ﬂﬁaﬁﬂqd@Q@PBWS d that message A has
been deidfilefiflal sfMBoRIdR datOlvRidh aBdIlVorrbotRl tREfetslis4RIctted bBRegage i nformation
data representing an information content of the nessage A, with or wthout

g .
t he dat@n firiaj deteetion afone or prase ether messagrsdnthe sequencal In&f the synbol s of
nmessag : : t [ftute a
qual i fiefe h?ﬁ%‘g%@il@% hﬁﬂg d%tagscgggg?is y@@@ecrh %}f‘sﬁ:@e&%ﬁf ﬁrga”'fﬁﬁﬁdtnhe system .
pr oducein amsszage synbol sattienne,dach as @@EyeshmnizatiorasyrabdNpy ugedtd WO 03/ 024016

PCT/ USO&%%&?%%?%E%BQ%%%ﬂ}ne'd%g{e%d,'On content of nessage A, vyhet her

parti al

f0033] Since the message A has a predetermined format, in carrying
out the step 34 the systems 30 and 100 are able to rely not only on detection
of the individual symbols but also on the message format in determining
-whether a message has been fully detected. If, for example, message A is
composed of 8 sequential symbols X, X, ... X, of which Xjis a
synchronization symbol, the step 34 may be carried out on the condition that
the synchronization symbol S; has been detected. Then the positicns of the

remaining symbols are known and their presence or absence determined.

[00341 I all of the symbols of the message A have been detected, the
sequence of symbols in message A are assigned a highest message
detection merit data value Mwax, representing a maximum likelihood that
message A has been detected, and are stored and/or transferred 46 as
message information data representing an information content of the

‘message A, with or without the data Muax, for further processing.

[0035] If not all of the symbols of message A are detected, but those -
that were detected constitute a qualified subset of the message A, determined
at 40, then the system produces message information data representing an




the qualified subset nessage A is subjected to a confi rmtigr}ggggﬁgﬁss I n
steps 42 and 44. [003x[ The determ nation 40 that the detecte ynbol s
constitute a qualified subset of the nessage A is nmade based on
predefined qualification rules. Satisfaction of a given rule in step 40 by
rressagewﬁ@g 8% i on nmerit

i

% the system 30 or 100 to assign nmesAJE 0¥t
data Mto nessage A indicating that the likelihood of its correct
detection is less than 100% but s@{ficiently high that nessage A nay be
deenmed detected subject to confirmation. [00371 In one enbodi nent, the
detection of at |east a predetermi ned m ninmum nunber of the synbols of

Mes s ageaphaeditffofratRn cantenibf iesideon, whsther patiial epedmgietecaR@di ment, the
detection of an uninterrupted sequence of nmbol s having at |east a

. . [ SVALLY ]
pr edet dh@iayalified subseinessaged seublesteddoa copfianationuesass Mule. In a further
enbodi "@%@#sﬂaﬁd%.t ection of one or nore predeterm ned synchronization
synbol s of nessage A, together with a predeterm ned nunber of nessage
i nformati on synbols serves as a qualification rule. [00381 In still other

erbodi ment s jodsgyoi 1l deeiifdich b Pt I IRked YbdiPeqnttugaaual i i cat i on

rules are enployed, and satisfaction of any of several qualification rules
or set sAusflified pukset giiapimessege Aeisdpade basedsympredefingdspmalificationconfi rmati on in

st eps ."i%iet%?%a‘%éf cﬁbrPBPaC@u%én hs ixFQtE-b)ﬁbri% rﬁéEs g@%c%hgé?s #H RierPPl ying two
quallflcalonrtﬂes or e TterTa TSI T st rared 1R rgure’4, wherein
sat i sf a0 oo10bio assighenesstige detection mariedataM tr inessage Ajindicatings t he det ect ed

nbol el tep 50, irst f Lyl Cri i li ed
Co e W3hBRkel R 18 Sirenselelint B it baf 100 B dlrdende [ Ui S or
criterifgigh tHig niReSGOA lay e désiied tecisdsubet debhfiiniaionerit data M and

processing continues to step 42. If not, processing instead continues in a
step 54 in which a second set of rules or criteria are applied to the

synbol subsqboes7] f Ihloae eybadimentabetdetesttion of atdcast bpredetominsggt of rules or
criteria, .even I f t h? fi rstb ?et is not satisfjed, 2 %33/ 2006 WO 03/024016
PCT/ UsoBjmmygnumber of the symbols of message A constitutes a qualification rule.

In another embodiment, the detection of an uninterrupted sequence of

symbols having at least a predetermined minimum length serves as a

qualification rule. In a further embodiment, the detection of one or more

predetermined synchronization symbols of message A, together with a

predetermined number of message information symbols serves as a

qualification rule.

[0038] In still other embodiments, combinations of two or more of the
foregoing qualification rules are employed, and satisfaction of any of several
qualification rules or sets of rules, qualifies the detected symbol subset for
confirmation in steps 42 and 44. A process for carrying out the step 40 by
applying two qualification rules or criteria is illustrated in Figure 4, wherein
satisfaction of either of the two rules or criteria qualifies the detected symbol

" subset. In a step 50, a first set of rules or criteria are applied to the symbol
subset. If the symbol subset satisfies these rules or criteria, the message A is
assigned message detection merit data M; and processing continues to step
42. If not, processing instead continues in a step 54 in which a second set of

- rules or criteria are applied to the symboi subset. If the symbol subset
satisfies the second set of rules or criteria, even if the first set is not satisfied,




-10 the nessage A is assigned nessage detection nmerit data I\jI]Meyg'h@déerent
fromM, and the synbol subset is neverthel ess deened qualif

confirmation and processing continues to step 42. [0039] In step 42, the
system 30 or 100 determ nes whether one or nore detected nessages B of the
stream B3P W& W%ges qualify to confirmthe detectionP&HUNEE e A
represented by the qualified subset of synmbols. [0040] In certain

enbodi nents, the nessage B is selelfied as the nessage i mediately

followi ng the nessage A in the continuing streamof nessages, as
illustrated in Figure 5. In certain other enbodinents, the message Bis

sel ect Qlfibﬁfés‘séyé RS aadihed ngé@btécﬁéreﬁ*féﬁt aﬂatmeduﬁéﬁmm as illustrated
in Figure 6. In still other enbodiments, both the nessage |rmed|ately

pr ecediang theaymealsasetis naverihelesrdesmgd qualiiad far @wrgﬁrmamn@w ng message A
are Usrggoéé%sﬁ Rbhfiflca 15 fggjz ed subset of the nessage A [0041] In further

enbodi he nessage precedes the nmessage A to be confirned by two
or nore nessage intervals, as illustrated in Figure 7. In still further
enbodi ment sypeidie TPSRAUS, ﬁ».eféggﬂeﬁi/@o bhmd@aéﬁﬁﬁesﬁmgmeg Bf more message
intervals, as illustrated in gure 8. In yet urt er .enbodi nment s,

bot h smerﬁ@mé&jb@easmeefe@‘ th@stfeﬂmlofmesam&amlallmte@onf‘wb&let of nessage A
Var i ougo by I o used in still nore
enbodi %rrlgnts tgﬁ@%ﬁ% %ﬁe} qua %%‘suﬁsefg' ;;ée%iesgg%gg A. [0042] In order

to qualify for confirmation in step 42 of Flgure 3, the rressage or

Tessages B W S bafai BRfoBndRY MANESEEWI e e 10 certain

enbodi nment s r a nessage to tron a |ts synbol s
must bm@eag@mﬁedlatnl\yefoﬂowmgrhhe)meesammﬁhmnhnumg elisemnfon of fewer than

ong ad*eFedoR a8 eteied P FRLAER. TEeordin el Bbptients, i and/or 1t 15 only
one oimeeugs Blis ecletictiristhe messageimmatiately pt6&ing the message A

as illustrated in Figure 6. In still other embodiments, both the message -

immediately preceding the message A and the message immediately

following message A are used fo confirm a qualified subset of the message A.

[0041] In further embodiments, the message B precedes the
message A to be confirmed by two or more message intervals, as ilustrated
in Figure 7. In still further embodiments, the message B follows the message
A by two or more message intervals, as illustrated in Figure 8. In yet still
further embodiments, both such messages are used to confirm the qualified
subset of message A. Various combinations of three or more messages are
also used in still more embodiments to confirm the qualified subset of
message A.

[0042] In order to qualify for confirmation in step 42 of Figure 3, the
message or messages B must satisfy one or more predetermined criteria. n
certain embodiments, for a message to qualify for confirmation all of its
symbols must be detected. However, in other embodiments, a detection of
fewer than all of the symbols of a message may still qualify it for confirmation,
so long as its message information is relrab!y established andlor it is only one
of several confirming messages.




WO 03/024016 PCT/ 11S02/ 27323 -11 [0043] The system 30 or 10%19[52%(? S
nmessage information data representing an apparent informati‘on ntent of
message B, whether partial or conplete, along with nessage detection nerit
data representing an assigned accuracy thereof. The nessage detection
merit d&{93PR4%essage B for confirmation purposes na‘iFTﬂég"g'?"ﬁfi’ly a binary
synbol, but need not be. [0044] |If the nessage or nessages B qualify to
confirmthe subset of A a matchimy-step 44 is carried out in order to
confirmthe apparent information content of the subset of A In certain
enbodi nents, the nessage or nessages B nust possess the sane information
content as t[§uasappriesystent G0loen00 pfodubes Mebsade ipforMatibidatther enbodi ment s

in which the data is fo .rTFtted so that _a %i ven_i nformati gn content of the
nmessageCBFeSRE %gp%arep{]lﬁ orrgation eantent of MESSBYR BrWBGST PAtAInat i on cont ent
of the s alohd Yith FHEEGPaERERSTmBfit A8 répBSsiRG dnnf or MRl i on cont ent

of the nessage A to such erent but known in tion content confirns
t he subassignefl asedresy éhereol] Jhgsnesspgerdelestionmegbialg of messdage Be seen that in

the e ' . ' ' t.h ' r L.gn data of nessage
A deperigecaitnaficifpy B8 fATbe Sy AT RIRAr LAl LY o0 A ae
represented by its nessage detection nerit data, (2) the qualification of
nessage Bt nfi MESS, ' e detection
merit data, ?%0%@ (3§{ﬁ\§ mat %(r) ?ﬁ@éﬁe%gégﬁ@%ﬁ%ﬁ@ﬁ%%@gf@gof nmessage A
wi t h t hata satahingssige 48 .is ¢0ad pullin outendo cemfismdheapparent he nessage
I nfor | S i s conf. sed. oply on_ its nessage
det ecrﬁhﬁ?@%ﬁﬁ &ﬁ%gaﬁiﬁﬁgﬁweﬁ %%ﬁ@p‘?’ﬂb‘ﬁ‘ﬁ'ﬁ‘ﬁmﬁ' 'E?l?ﬁ?g?s of nessage A
necessagnméssages Bhhusiiposiess thatanenifoemtiodrioatint Be e Agererdet ect ed, nessage
A may be de confjirmed based gnly on nessage detection nerit data
" i ndi Catqqﬁge"z'gﬁg@ﬁ”%ﬁ?bcﬁfbillniﬁgﬁr drﬁ%"t?rﬂ'k‘é’g'ﬁ ﬂ&ﬁag%tét'ﬁ on nmerit data is
accur at@rmbidido HAFS givefl WibinAtRA RHIRAEST AE nERSE§E8r MebB@Ryel@en confirmed in
step 44, data representing its information contéent with™or w thout its
messag dmplies a different, but known information content of the message A, the
correspondence of the apparent information content of the message A to such

different but known information content confirms the subset of message A.

foeas]  From the foregoing it will be seen that in the embodiment the
confirmation of the message information data of message A depends on (1)
the existence of a qualified subset of message A, as represented by its
message detection merit data, (2) the qualification of message B to confirm
message A, as represented by its message detection merit data, and (3) a
match of the message information data of message A with that of message B.

[0046] In other embodiments, the message information data of
message A is confirmed based only on its message detection merit data. For
example, where a number of symbols of message A necessary to establish its
information content have been detected, message A may be deemed
confirmed based only on message detection merit data indicating a high
probability that the message detection merit data is accurate.

[0047]1 Once a qualified subset of message A has been confirmed in
step 44, data representing its information content with or without its message




2 May 2006 WO 03/024016 PCT/ US02/ 27323 -12 detection nerit Qﬁ?
Is stored and/or transferred in step 46 for further proceSS|ngyB% 48] In
certai n advant ageous enbodi nents, the process of Figure 3 is nDdlfled SO
t hat bot h, &%? t he synbol s of nessages A and B are detected and, (ii)
their r3pWINe message detection merit data are prJETABR2BE o

noni toring systemat a user location. This nmonitoring systemis either a
stationary device or a portable deWRee carded by an audi ence nenber. The
detected synbols and their respective nessage detection nerit data are

ei ther communi cated to a systemwhich carries out steps 40, 42 and 44 of

Fi gur e @etectiorehendt deitaoiig tH; bo, iswhered wadior cansfeméd i stem46 orsuch a system
[ 0049] enbodi nent of the | nvention i s now described for use in

det ect i MENET RIGREISNH ng stream of encoded messages having a format as
di scl osed in US patent appl I cation No 09/318, 045 hereby incorporated by
reference herein | ust r@t ed in %#Jre 9, each such_pessage is

fornatted e{gmf’l/\o ]Pé?aﬁ?fﬂém’a BgERI A MARIS G PIoGess OFEIGUER synbol s X

havi ng 3 wWmodified, voaratzth, Qi trse/@mb@s ofBEsdged ACandkB Greldeteteqr Sper sed
therewith, The  synbols S nc 1 and Sync 2 are di stinct fromone another, so

that ez, (H‘)éb@’é?@ﬁ?@'vﬁ n@%‘?tségﬁidﬁtﬁﬁ'@" pesit data arapiodueed, ikanessage synbol

ot dot eyl JRERARS bevr MeBRbh I o o A AE B ¢ arearranged i n
a pr ededtatiorhry Qem&awrcaapomtwdawemcalyledesmrwde@cemembernahg i assigned to
cach, <8l Syiab il herebodmanessius b TIB g e P o0t e Yo
sel ect egitias cmmunmetﬂdttbmyem%rchwaﬁﬁmn tleps 40, 4Dand g obxenpl ary message
et NI S AR e I LI o A
those of all other synbols of the set, in order to facilitate the unique
det ect on Of[oo?tac h AR gnt‘)tgtladiment of the invention is now described for use in
detecting a continuing stream of encoded messages having a format as
disclosed in US patent application No. 09/318,0456 hereby incorporated by
reference herein. As illusirated in Figure 9, each such message is formatted
as two redundant sequences of message information symbols X having two
synchronization symbols, Sync 1 and Sync 2, interspersed therewith. The
symbols Sync 1 and Sync 2 are distinct from one another, so that each
represents a determinable position within the message symbol sequence.
The message information symbols X are selected from a predetermined
symbol set of n symbols in which the symbols are arranged in a predefined
sequence, conveniently designated by an index i assigned to each symbol
such thati = 1,2, ..., n. For example, the predefined symbol sef may have
three distinct symbols, so that n=3. However, n may be selected as any
positive integer greater than 1 in this exemplary message format. Preferably,
but not necessarily, each symbol in the predefined symbol set includes
frequency components that are uniquely different from those of all other
symbols of the set, in order to facilitate the unique detection of each symbol.

[0050] The symbols X of the redundant message sequences are
arranged so that if the first symbol sequence is m symbols long, and each




[ ooso] The synbols X of the redundant nmessage sequences are §§%@ﬂ§d SO
that if the first synbol sequence is msynbols |ong, and eagh 2006 WO
03/ 024016 PCT/ US02/ 27323 -13 synbol is sel ected fron1a synbol set of n.
uni que ﬁynbols each designated by an index i, i=1, n, each synbo
inaco # ng position within the second synboﬂxggﬁﬂ%ﬁ@@ i s sel ected
as the synbol [ + ) (nmod n)] of the predefined synbol set, where j is a
constant integer value referred tolherein as an "offset”. For exanple, if
t he predefined synbol set contains seven synbols in the order (X, X2,

., X7), the first nmessage sequence is X1X5X7, and the offset j=2, then

t he secsffhob ROEERIEA frém etadf ntmﬁq@vmo% Ssohdedignafidy  An
advant ageous enbodi nent o net hod for detecti ng a nessage A formatted as
in Fi gLﬁfme@&hdF"h Rel: ud‘e@a‘Fhﬂﬁ"QQim?ﬁgﬂﬁ‘@%lﬁmd}% pn wigiidhges, is now

descri heg, h&ifseh GO 59 léb@uda%%hés@ﬂeoﬁ J[anﬁ@ﬁoﬁﬁ atthe symbol

sequence 0 ssag e 'S se ect ed base | east one of
t he symredefmeziaynﬂml se;t.rmmme J Byancoristantdntegerovallie referiedittb hefein he

synchr oni za,tl Di» S nbol > etec of the message

i nf or mets Bh ?‘5 Fgr ‘?Hﬁg &ﬂ%&?&’gggsﬂﬂgd@giﬁmg?ﬂﬁéﬁv%* t he second
sequenaynbass inftee orter €Cf Xof.[.sK}), theviirstmesa @@éqméhcbt@xwxeesmndl ng synbol
in the first_se t hen ssage A,is d det ected and assigned a
hi ghestawg H&eﬂéfgﬁ?'?ﬁ'ﬁsﬁﬁ?" S C@!ﬁ‘?%“ Of hesyMhos message A is
stored ﬁr transferred in step 46 wwth or without MVE [0052] However,

I f any of the synbols of nessage A is not detected and/or any of the
nmessage i nformation synbols does not have the correct offset, processing

continues i posijep AHladvihial eé@&hB@d&ﬁ‘neﬁ‘céﬁhh@trﬁtj%'rr@etéctmb% step 50 of step
40, it is determ ned whether at |east one of the two synchronization

synbol SNesagai fomﬂ%wﬁmg@ 9 aiddpeltdedin assomtipuisgisigam dfeen det ect ed,
wi th alghedqbbgs hohidescrmbediviit reRGehdfo i ureS s aRli4S 8hstdyfas0. the

the symbol sequence of message A is selected based on detection of at least
one of the synchronization symbols Sync 1 and Sync 2. If both of the
synchronization symbols are detected along with all of the message
information symbols of both sequences, and each symbol of the second
sequence has the correct offset j with respect to its corresponding symboi in
the first sequence, then message A is deemed detected and assigned a
highest message detection merit data value Myax. Then the message A is
stored and/or transferred in step 46 with or without Muax.

[0052] However, if any of the symbols of messa;ge A is not detected
~and/or any of the message information symbols does not have the correct

offset, processing continues in step 40. With reference also to Figure 4, in
step 50 of step 40, it is determined whether at least one of the two
synchronization symbols and all of the message information symbols have
been detected, with all of the latter exhibiting the correct offset. If so, the
detected subset of message A is assigned message detection merit data M,
indicating that the likelihood of its correct detection is less than maximum but
sufficiently high to warrant confirmation processing. Based on data M;, the
processing continues in step 42.




detected subset of nessage A is assigned nessage detection w%, ﬁ@éa M
i ndicating that the likelihood of its correct detection is lI'ess g an

maxi mrum but sufficiently high to warrant confirnmation processing. Based on
data M, the E)r ocessing continues in step 42. 2 May 2006 WD 03/024016

PCTI USOYO%43416 14 [0053] If the synbol subset of nmesid§S%2dBes not
satisfy the first set of criteria in step 50 as described above, it is
eval uat ed under a second set of <€t4teria in step 54. Under the second set

of criteria, the synbol subset of nessage A can still qualify for
confirmation processing if both synchronization synbols have been detected
as wel | as gob3ajoutif ihesyaibol Sibsebsfangssape foddtstinddBa Ifisst sbat is, if all

synbol det.ecti.on d offsets e present, xcept that one of the nessage
i nf or nedtiCHIENEYRS pglb@? ﬂ%?‘:"}’@ g‘%ﬁ"@ntt ‘S()?Véléﬁtﬁ Upder a5a¢oRd Bt He correct
of f set, crdilin BRGFHA U@ S8ESHIGR t BESREUE tﬁ@&%‘rﬁﬁél%ﬂbséi%f't data M

indicating that the |ikelihood of its correct detection Is |ess than

maxi murmesragsA ean glilkqualiivdar eqnfinngfiontooeasingif betbisynehrenizationpr ocessi ng.

[ 0054] j 1S i not exclusively, is
sel ect es!gpné)tgps: @a‘%{ﬁgﬁ%ﬁj‘eﬁg&&d E?g%ﬁgggﬁbﬁ&ﬁe:%@ﬂ%ﬂeﬁggﬁ les in step 42 only
i f its infoshatieedsymiscia g€hatds, dicdli symbobdetectitaisandoffsete.ard prgsents, nmessage B

qualifies f figmati ly if.all of it mbol s _h det ect ed
(e Seen ot R o netareE plhppritipanigt oG gETHoBARE on syrbol o
and al lexpfbitiths comsctagieet, Hew mBdsags ASy BbsiyRedAiétsddecddsdtibRct of fset. [0055]

| f messageﬁF t&l’;,s %ua,l ifies based on its messa?e detection nerit data M
ux, t hdRehtslats Myindicating thah the likglinogd of 85 cemectsietentian iijessHhpe  conpared with

the inf i i A to detect whether
rﬁé)ﬂﬁhh%ht%ﬂl?%f@mglgﬁﬂ){ ﬁi@ﬁ?&ﬁé‘r‘raxﬁ%hfh‘ﬁ’ieg% gﬁ&%@ﬁﬁi

they are the sane. | message A Is dee confirmed and its
nmessage information content is stored and/or transferred with or w thout

its nmessage gfaeale_cmh tHis BRbbbinAt, tnd¥agé Brefeibploufhéthough the invention has
been descriped with reference to a_

exclusively, is selected as in Figure 5 or Figure 6. Message B qualifies in step

42 only if its assigned message detection merit data is Myax. Thatis,

message B qualifies for confirmation only if all of its symbols have been -

detected (i.e., both synchronization symbols and alt message information

symbols) and all of its message information symbols have the correct offset.

[0055] If message B thus qualifies based on its message detection
merit data Muax, then in step 44 the information content of message B is
compared with the information content or apparent content of message A to
detect whether they are the same. If so, the message A is deemed confirmed
and its message information content is stored and/or transferred with or
without its message detection merit data M; or ;.

[oo56]  Although the invention has been described with reference to a
particular arrangement of parts, features and the like, these are not intended
to exhaust all possible arrangements or features, and indeed many other
modification and variation will be ascertainable to those of skill in the art.




particul ar arrangenent of parts, features and the I|ike, the§eM¥§0 t
i ntended to exhaust all possible arrangenents or features, and i ndeed many
other nodification and variation will be ascertainable to those of skill
in the art. 2 May 2006 WD 03/ 024016 PCT/ US02/27323 -15 Wat is clainmed is:

1. A meMPdd0#481 det ecting data included in audi o medPSTHNR7ES a
continui ng stream of encoded nessages, conprising: detecting predeterm ned

nmessage data representing a predet¥r4r ned message of the continuing stream
of encoded nessages; produci ng nmessage detection nerit data representing an
assigned accuracy of the detected predeterm ned nmessage data as correctly
repr es&ghatigcldimdditor mati on content of the predeterm ned nessage; and
confirm ng correct detection of the predeterm ned nessage based on the

he. predet epm ndamiepse b 8éGeody dodRdlEEa™ s bt BT ° 0 e rocsage

synbol sonfindifestrgane de¢rmoded esbssagangompBsingihe met hod of claim 2, conprising. -
-produci ng nmessage information data representing an information content of
the predeterm ned nessage based on the at | east sone nessage synbols. 4.
The met hod détecting predetemhiaed imesshge gatadepresantimgd presstegeainedonpri ses a

plurality of sage,.synbal s arranged,in a tinme sequence, the plurality of
nessagén‘gs%?ﬁg%ggﬁ?ﬁgf‘wmbafﬁn fe'i"g’ggfl "ﬁ?ﬁﬁg‘?ﬁassage synbol s of the
predeterm ned nessage. 5. The nethod of claim2 wherein detecting the
predetermn i t i a fir ynchroni zati on
synbol and ﬁ'%dg{é}ﬁgﬁ@%ﬁ%ﬁ%ﬁﬁ%@?@ﬁ&gEﬁ?ﬁ%ﬁnﬁ% Ra aﬁ?@h@?erm ned nessage. 2
‘May 20@@curacy of the detected predetermined message data as correctly

| representing an information content of the predetermined message; and

confirming correct detection of the predetermined message based on
the message detection merit data.

2. The method of claim 1, wherein detecting the predetermined
message data comprises detecting at least some message symbols of the
predetermined message.

3. The method of claim 2, comprising producing message
information data representing an information content of the predetermined
message based on the at least some message symbols.

4, The method of claim 2, wherein the predetermined message
comprises a plurality of message symbols arranged in a time sequence, the |
plurality of message symbols includihg the at least some message symbols of
the predetermined message.

5. The method of claim 2 wherein detecting the predetermined
message data comprises detecting a first synchronization symbol and a
second synchronization symbol in the predetermined message.




WD 03/ 024016 PCT/ US02/ 27323 -16 6. The nethod of claimb5, m@ﬁhgiao&pe first
and second synchronization synbols in the predeterm ned messag% are
separate and distinct fromone another. 7. The nmethod of claim 2, wherein
detecting the predeterm ned mnessage data conprises detecting nessage

i nf or e YR 4Mbol s in the predeterm ned message, tHHRETESSYHEGE i nformation
synbol s characterizing the audio nedia data. 8. The nethod of claim 2
wherei n detecting the predetern ne#-nessage data conprises detecting a
first nessage information synbol and a second nmessage information symnbol
in the predeterm ned nessage. 9. The nethod of claim2, wherein the
production & thFheamfiageof o, whaneinthd first@idsdoconiased on the reception

of synchroni zatjon s o] s, and ssage information synbols in the
pr edet @WW@B'Zﬁ{@%%&@ﬁ@.th?ﬁé@?&%ﬁB@fg megsfagerﬁrg,sem@?/ee@w t he nessage
det ect iditineefrbin onédmdtHegPr esent s an assigned probability that the detected

predeterm ned nessage data contains information correctly representing the
predeterm ned ressage. 11. The nmethod of claim 1, wherein producing

nessage det gcti OThe ARtHdd dfalmGD Nl SR e thefed@tbAnihé@r esenting a
i kel i hood that the predeterm ned nessage data accurately represents the

i nf or nAPLIRIE SEFRMIYISes dptechine Massagr kimatiasyyebolsin thehe et hod of claim
Ll coppedsieRfing® hREiAdY) tidHnbisige IRfORABAGT St BRRAAER-AGHR T CPY esenting a

further predeterm ned nessage e continuing stream encoded
messag@sidipmediaciatey further message detection nerit data representing a
| i keli hood that the further predeterm ned nessage data accurately

represents an information content of the further 2 May 2006 WO 03/ 024016
PCT/ US02/ 27823 The method of claim 2 wherein detecting the predetermined

.message data comprises detecting a first message information symbol and a
second message information symbol in the predeiermined message.

0. The method of claim 2, wherein the production of the message
-detection merit data is based on the reception of synchronization symbols and
message information symbols in the predetermined message.

10. The method of claim 9, wherein the message detection merit
data represents an assigned probability that the detected predetermined
message data contains information correctly representing the predetermined
message.

11.  The method of claim 1, wherein producing message detection
merit data comprises producing data representing a likelihood that the
. predetermined message data accurately represents the information content of
the predetermined message.

12.  The method of claim 11, comprising detecting further
- predetermined message data representing a further predetermined message
of the continuing stream of encoded messages, producing further message
detection merit data representing a likelihood that the further predetermined
- message data accurately represents an information content of the further




-17 predeterm ned nmessage, and wherein confirmng correct dﬁtl\ﬁ&%ﬁ'b of the
predeterm ned nessage i s based on the further predeterm ned nmessage data
and the further nessage detection nerit data. 13. The nethod of claim 12,
wherein confirmng correct detection of the predeternm ned nessage

conpri s¥O B¢ ng t he predeternined nessage data wiRF/YNE2BL t her
predeterm ned nessage data. 14. The nmethod of claim 12, conprising
detecting nmessage information syapts of the predeterm ned nessage, the
message information synbols characterizing the audi o nedia data, and
detecting further message information synbols in the further predeterm ned

nessag reaélérrf—:snéamﬁssag@,mqﬁ]ér@h@bﬁmm@cézyédwle@cﬁé\%ﬁﬁéeri zing the audio
medi a data. 15. The nethod of claim 14, wherein a first nmessage information

symbol RipdelgENined MRasspae ifhnshd 98 g iusihgr Aredetesmingddressage Aaldr nati on  synbol
~of the { tﬁn@?ﬁﬁl{rﬁr%@és%@%@%@tidf?ﬁ%ﬁ%t?ach I ncl ude frequency conponents

differen romtrequency conponents of the other and represent the sane
i nformation. 16. The nmethod of claim 1, further conprising detecting

further  pradet eRbASHnSPERAMIM 12 WherAREERMHNG Corfbcl ekl Jir edet er i ned

message of the continuing stream of enco sages, producing further
messagdhe geedateiminedmessagstomiisps Brdshingfhepredatemynetimassageacy of the

det ect tamhﬁngiueﬁe?g&?@ﬁggtﬁagggae ta as correctly representing an

Jinformation con ur 'erm ned nmessage, and confirm ng
correct detection of the predeterm ned nmessage based on the further

predeterm negd MH{SALEH %ﬂ'ﬂh&g‘r%?ﬁmﬁ’ﬂ@hﬁg&&ﬁ'?@g?% tection nerit data.

17. The method of claim ssag lon nerit data and
t he f uribfoematierssymieols ef thetpredeteraninad massageetheanessagp indbratstiont i es of 2 May
2006 WD 03/ 024016 PCT/ US02/ 27323 1(18 - . .
symbols characterizing the audio media data, and detecting further message
information symbols in the further predetermined message, the further

message information symbols characterizing the audio media data.

15.  The method of claim 14, wherein a first message information
symbol of the predetermined message and a first message information
. symbol of the further predetermined message each include frequency
components different from frequency components of the other and represent

the same information.

16.  The method of claim 1, further comprising detecting further
predetermined message data representing a further predetermined message
of the continuing stream of encoded messages, producing further message
detection merit data representing an assigned accuracy of the detected
further predetermined message data as correctly representing an information

- content of the further predetermined message, and confirming correct
detection of the predetermined message based on the further predetermined
message data and the further message detection merit data.

17.  The method of claim 16, wherein the message detection merit
data and the further message detection merit data represent probabilities of




correct detection of the predeterm ned nessage data and thezfﬁaﬁtrﬁ(%ﬁ
predeterm ned nessage data. 18. The nmethod of claim 16, conprising

produci ng nmessage information data representing an information content of
the predeternm ned nessage based on the predeterm ned nessage data and
further WREL2YLS informati on data representing an i nflSHEYH2%ont ent of
the further predeterm ned nessage based on the further predeterm ned
message data, and confirm ng corre@- detection of the predeterm ned
nmessage based on the further nmessage information data. 19. A systemfor
detecting data included in audio nedia data as a continuing stream of

encoded coRectaRsution OF el fieddemsis i S8y @aAR3nf Yo f&ﬁp@ﬁt ing predeterm ned
nessage data representi % a predeterm ned nessage of the continuing stream

of encoBEgeterpinadyuessagedata.dat a produci ng means for produci ng nessage
detection nerit data representing an assigned accuracy of the detected
predeterm ned nessage data as correctly representing an information

content of t?fl%_ ﬁ'@i@?@PﬁiQﬂ@éi%@s%@?mmr@@lﬁﬁimg Wepgpaseans for confirm ng
correct irﬁ&hﬁ‘ﬁbh%ﬁt@%ﬁ%pﬁrﬁ&?hﬁdﬂaﬂ@ﬁ Poﬁ‘ﬁ%@fﬁﬁ%?@ﬁ%nﬂﬂe&he nessage

detection nerit dat e systemo erein the detecting
means s@egsage basageorethe paedaterminedsmessagesiaig end further mesdéagehe pr edet er mi ned

Tessage et BaBY RueRing s Toittiof SRERFUIRIFBRT cont ent of the

pr edet epm’d;a@lmirmﬁagsdgem/ded)on tHecfuether p’l‘éd%teﬂﬁiﬁéd msg@eﬁiaﬁ,ﬂbol S. V\ﬁ May
2006 WD 03/ 024016 PCTI US02/ 273 -19 22. The system of cl ai m 20, erein
the prefdf & fﬂ’éﬂﬂ%‘!@ﬁé ec%?%ﬁ?h%@‘?dﬁgeﬂmmeglm%%ﬁas&ﬁ%%@esyrrbol s

ar r angeflringr tebbdge mefMaNGedathhe |

19. A system for detecting data included in audio media data as a
continuing stream of encoded messages, comprising:

detecting means for detecting predetermined message data
representing a predetermined message of the continuing stream of encoded
messages;

merit data producing means for producing message detection merit
data representing an assigned accuracy of the detected predetermined
message data as correctly representing an information content of the

predetermined message; and

confirming means for confirming correct detection of the predetermined
- message based on the message detection merit data.

20.  The system of claim 19, wherein the detecting means serves to
detect at least some message symbols of the predetermined message.

21.  The system of claim 20, comprising means for producing
message information data representing an information content of the

predetermined message based on the at least some message symbols.



plurality of message synbols including the at | east sone ne ol s of
the predeterm ned nessage. 23. The system of claim 20, mherzﬁﬁgfagﬁﬁb
detecting neans serves to detect a first synchronization synbol and a
second nchroni zati on synbol in the predeterm ned nessage. 24. The system
of clai MO8 Rerein the first and second synchroniiﬁpﬂgﬂ” ¥bol s in the
predeterm ned nessage are separate and distinct fromone another. 25. The
system of claim 20, wherein the detlBeti ng neans serves to detect nessage
information synbols in the predeterm ned nessage, the nessage information
synbol s characterizing the audio nedia data. 26. The system of claim 20,

wher ei n t he 2%t eGhinysiereokclsiar 205 wheein ¢Rf grelie@nfined md¥Bagage i nformati on
synbol and a secqnd .{;Eéﬁ]sa e information synbol in the predeterm ned
mes s ageSOTBRISE PRl Sgee SYmbes aliaRged W & tie seavencadhg produci ng

Teans ek diondisagésambbie INEARPMeIRIAEE Lofle Mtdshodlglrmbdiaspd on the

reception of synchronization synbols and nessage 1 n 1on synbols in the
pr edet eliniedetamysedmessage. The system of clai m 27, wherein the message
detection nerit data represents an assigned probability that the detected
predeterm ned nessage data contains information correctly representing the
predet er ni ned nB 88 gyetenpofigigimih whewin thegRiertipg PERNsSeE2 1823 - 20 29. The

syst em @dia&il Hirdi hiRELRY [ ' serves to
produce the néss%’@g fgﬁeﬂt ectfiqlg%lhﬁ%l?lﬁta éfﬁ*@“@é@?ﬂ@%#ﬁ’& sgﬁ'ﬁpllsi[gel i hood t hat
t he pr ethetrsedateroinebmeaspgedat a accurately represents the information
content of the predeterm ned nessage. 30. The system of claim 29, wherein

t he detecting neans serves to
24.  The system of claim 23, wherein the first and second

synchronization symbols in the predetermined message are separate and
distinct from one another,

25.  The system of claim 20, wherein the detécﬁng means serves to
detect message information symbols in the predetermined message, the
‘message information symbols characterizing the audio media data.

26. The system of claim 20, wherein the detecting means serves to
detect a first message information symbol and a second message information
symbol in the predetermined message.

27.  The system of claim 20, wherein the merit data producing
means serves to produce the message detection merit data based on the
reception of synchronization symbols and message information symbols in the
predetermined message. '

28.  The system of claim 27, wherein the message detection merit
data represen{s an assigned probability that the detecied predetermined
message data contains information correctly representing the predetermined

~ message.




of the furt pr

detect further predeternm ned nessage data representing a fugg§@§2006
predeter m ned nessage of the continuing stream of encoded nessages, the
nmerit data produci ng means serves to produce further nessage detection
merit d representing a likelihood that the further_predeterm ned nessage
dat a acg%$%%§¥§grepresents an information content of ¥¢QP$Qﬁ?ﬁ%r
predeterm ned nessage, and wherein the confirm ng neans serves to confirm
correct detection of the predeternifled nessage based on the further
predet erm ned nessage data and the further nessage detection nerit data.

31. The system of claim 30, wherein the confirm ng nmeans matches the

pr edet er m ne28. neJhagysktat of claim &, drefaim tHeamerr dute peddiicingd message  dat a.

32. The_system of,clai,m 30, wherei he detecting neans, serves to detect
_rressagemi_eﬁf'%ﬁ‘?ﬂﬁ‘ WWHB%&@ %?ssegggsieggm E]eﬁfﬂ%@%ﬁﬁf%%@@g & he nessage

i nf or najikefifosy/mapthe HedstaMined FeBSadd Watd debfatdhfichréidh thend to detect
further, pessage information Sénﬁr‘lqlol s in the further predeterm ned nessage,

the furiNfsmaleR sopjent oitths predptaminedimeRssagear act eri zi ng the audio nedi a
data. 33. The systemof claim 32, wherein a first nessage information
synbol of t prﬁ_geterm' ned message and a first nessage information synbol

BSYERMm Hpimeds Whereinthe deleslingdneansfea®syio conponent s

di {1 er eqdtedTOMMEIRENABTHINEPHRISRIY datl fedrbSarRh represent the sane
i nformation. 2 wapg 2006 WD 03/024016 F?gF/ UﬁZ?%?gg@&-Zl 34. The system of

cl ai m 107edeipaniaed nersage pbibeiaegtintinghsiressn ebencadeddegssaged, tha her

predet et aliNeflg Wgﬁmlﬂ%& e esgaﬁgédu%g fmﬁ#m&%rﬁg? [B%%ggé erm ned nessage of

t he contl nui ng rea enco ssages, b produci ng nmeans
ser ves merifxiaial epredenting erlikelitemddhatdioe frtheo predetarivinediahessagpr esent i ng an

assj gne&’at?%ﬁéﬁr%@’y rcf)a-fpretsrcla%tsdaent iR otn%gtignuécgnrt]gr{t of the further
predetermined message, and wherein the confirming means serves to confirm
correct detection of the predetermined message based on the further
predetermined message data and the further message detection merit data.

31.  The system of claim 30, wherein the confirming means matches
the predetermined message data with the further predetermined message
data.

32. The system of claim 30, wherein the detecting means serves to
detect message information symbols of the predetermined message, the
message Information symbols characterizing the audio media data, and to
detect further message information symbols in the further predetermined
message, the further message information symbols characterizing the audio
media data.

33.  The system of claim 32, wherein a first message information
symbol of the predetermined message and a first message information
symbo! of the further predetermined message each include frequency
components different from frequency components of the other and represent
the same information. |




“predet ermi ned nessage data as correctly representing an inf 9INIRY 2@ cont ent
of the further predeterm ned nessage, and the confirm ng nmeans serves to
confirmcorrect detection of the predeterm ned nessage based on the further

predet ef.m n nessage data and the further nessage det Lan rit data.
35. Thew@gﬁg %f clai m 34, wherein the nmessage det e&cﬁﬁh"ﬁaﬁgf data and

the further nessage detection nerit data represent probabilities of

correct detection of the predetern2hed nessage data and the further

predet ermi ned nessage data. 36. The system of claim 34, conprising neans
for producing nessage information data representing an informtion content

of the pregipt er Tho egstemssiatimbdswch the/ieRdifg niiafsReAcERsSage data and
further mesgaﬂe i nformati on data representing an i nformati on content of the

furt herdsipd ProfSiETRIALYES TS D IPPreRentiny aHheSr edet er mi ned nmessage
DT edet 0 o e o e B o e,
merit data producing means serves to produce further message detection
merit data representing an assigned accuracy of the detected further
predetermined message data as correctly representing an information content
of the further predetermined message, and the confirming means serves to
‘confirm correct detection of the predetermined message based on the further

predetermined message data and the further message detection merit data.

356.  The system of claim 34, wherein the message detection merit
data and the further message detection merit data represent probabilities of
correct detection of the predetermined message data and the further

predetermined message data.

36.  The system of claim 34, comprising means for producing
" message information data representing an information content of the
predetermined message based on the predetermined message data and
further message information data representing an information content of the
further predetermined message based on the further predetermined message
data, and the confirming means sefves to confirm correct detection of the
predetermined message based on the further message information data.






