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Title Of Invention

MeSSAGE RECONSTRUCTION FROM PARTIAL DETECTION

Background Of The Invention

[0001] The present invention 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.




Subsystem ---- }----ocicnmo et ee e ee e e user n Synbol
centr MNNOW Station Infdmalim ~brery_ (57) Abstract: 2M§ﬂﬁ%ﬁand

system (30) for reliably detecting encoded nessages included in audio nedia
dat a (2%‘v in varying acoustic environnents, where onl ortion of the
predete rﬂ‘ﬁ@&‘“’r‘%ssage may have been received or det ec‘%@ﬂjsg Y3732 May 2006 WO
03/ 024016 PCT/ US02/ 27323 -1 Title O Invention MESSAGE RECONSTRUCTI ON FROM
PARTI AL DETECTI ON Background OF Th&-1nvention 100017 The present invention
relates to nmethods and systens for accurately detecting encoded data
‘included in audio nedia data. [00027 There is considerable interest in
encodi ng audpeoss i Theeefore arsysﬂrem is idesieectiwith caziuced sensitivitp to then order to

estimate vvhsgt an. audi ncg 'lPrE |s€e€a|n(g fo at a rtlcul ar tine, a

| i st enePCUISERGRYIERIReN WRICh 53R fgfeste Fede B TBARY 3“@ at regul ar

i nt er vakipourhdtahdi é%%cﬁ%@ib@d@dfbﬂéﬁo%l@ﬁé&&tt@@ﬂh@itims@m identification code,
the message may then be quickly identified. [00037 Based upon the receipt

of identified nessages, the rating or popularity of various broadcasts may

be esti mat edooobeX §fstéf is albo desikRy tHhat ¢a"mchmélylidénﬁ Hgately determ ne
whi ch encoded audi o S|gnals have been received,. [00047 Fbmever t he

acoust i 8etertemnel att enaoded Massage eyen ﬁ@"&ftﬂip@ﬂ'oﬁﬁf/ﬂ\emﬁ% #8y vary greatly.
As a repbd reckRe8%r betecigccessful Iy receiving

Summary Of The invention

[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,




and identifying audio signals in the differing environnents ,gg "
significantly. Sone environnents for instance, may be quite hostile to the
accurate detection of encoded nessages because there is a | arge anount of

- noi se orwpnbexbr ence. There may al so be circunst ancesci/ijsodiveh the

- encoded nessage may not be detected because of a dropout in the code. In

t hese cases, only a portion of the_iodentification code nmay be received. 2
May 2006 WO 03/ 024016 PCT[US02/27323 -2 [ooos] Therefore, a systemis
desired with reduced sensitivity to the acoustic environnment, which can

detect a codgy4i a ' L.l LI nces as passible despite
hostil e acou toil|£c) C?ﬁ%ﬂ:&r&éﬁ%&h@%s&%@&ﬁé ﬁ'@a% 95308&?9 ed that can
accur at edeyidedeapriafgtus lpeograntsecitdults, sybtenms antadrysterrsafistheeven if only a
portion .of the 53%9& has een rg‘gtﬁi ve _o[SI detected. Summary O The
| nvent i JAPIESEAT BiETdwRre, spiyare of o, andinclides hothgndivdual uaiel’ definiti ons
shal | apmdgroded]niighe term "data" as used herein neans any indicia,
signals, nmarks, synbols, domains, synbol sets, representations, and any
ot her physical formor forns representing information, whether pernanent

or  tenpor ar yo1phetheteri prédude” a8'dsdt RoreMGMthSiEsbect % 85t Hdansm™aanet i c,
he term "audi o nedi a dat a

el ectrorpagr}glic, r otherwi se mani fested; [o00Oos] Ti

as - used REFBINEXHIRG datgfor Wather pogessinger waljasio dasivetiemwdatag audi bl e sounds
~and whi Qaskd oMpfiebyis Siglge whether over-the-air, or via cable,
satellite, network, 1nternetwork (including the internet), distributed on
storage nedia, or otherw se; [0010[ The term "nmessage synbol" as used
her e n meansiopi4ni ThefermBtidt's Seph@child WLl jpd symbol set to
constitute part of a nessage contained in data included in audio nedia
dat a; [ Giptinguisihene éiemenécﬁffgidﬂtﬂ,ﬂQj'egt@retlaimgcﬁfonewwtﬂeldanéamagﬁs" nmeans

encoded yaBs RAGERyridd RIARE poBiiBn BF SASIRAURirhs ™ or spatial sequence,

[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




whet her the sequence is continuous or interrupted; 2 My Zogq\d;ga&fg 024016
PCT/ US02/ 27323 [0012] The term "processor"” as used herein néans processi ng
devi ces, apparatus, programs, circuits, systens and subsystens, whether

i npl enented in hardware, software or both, and includes both individual
units HOPY#8Ubs of units; [0013] The term "produce @R herein with
respect to data neans to retain existing data for further processing as
well as to derive new data based-dr pre-existing data, and: [0014] The
terms "first", "second" and "further"” are used to distinguish one elenent,
set, data, object or thing fromanother, and are not used to designate

relati W@eﬂ%@ﬁéiéﬁb@iﬁg@ihgmﬁﬂ?cdﬂﬁnﬁhﬁ%orré&(ﬁé@écﬁbﬁ offigor dance with one
aspect of the inyention, there ‘1% rovided a nethod for detecting data

i ncl ud®iedeiermiaedmessage kased ond AegedetaetionsPRRAAdf encoded nessages;
conprising: detecting predeterm ned nessage data representing a '
pr edet er m ned messl_gge of .the  continuin strea&}]of encoded nessages;

produci ng mif84dge THEMvention and i partigWanieafires.andhadvantagesyili gned accuracy
of t he pdebRelRsheRippaRINEIBINTRE folRiAdRaikAldsalptioil doRsiibled @il esenting an
information content of the predeterm ned nessage; and confirm ng correct
- det ect irglgrescettn dhe arcomweaying deaViRgssage based on the nessage detection
merit data. [0016] In accordance with another aspect of the present
invention, there is provided a systemfor detecting data included in audio
nmedia data as a cont i Bief{gserptionPfdhediawiigs messages; conpri sing:
detecting neans for detecting predeterm ned nessage data representing a

pr edet er m ned mess?ée of the conti nui&g@st ream of encoded npssages; nerit

data producl®islinedHzURE1 rddietong! esseiaarageliesiiation aysiam Wat a
r epr esgRbhidgnéd %h@@%o@%ﬁ%ﬁheﬂfrﬁéﬁirﬁ@ﬁﬁﬂEd predet erm ned .message

“data as cor'rectwgﬁrepresentl ng an information content of the predeterm ned
2 May 2006 WO 03/024016 PCT/ US02/ 27323

[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 _




-4 message; and confirm ng neans for confirm ng correct det 2':&16?9 t he
predeterm ned nessage based on the nessage detection nerit 5? 017] The
invention and its particular features and advantages will becone nore
apparent fromthe follow ng detail ed description considered with reference
to the ¥OBMHAMying drawings. Brief Description Of THEMBPEMYYs [o001E]
FIGURE 1 is a functional block diagramillustrating a systemin accordance
with one enbodi mnent of the present-&sivention. [0019] FIGURE 2 is a bl ock
diagramillustrating an enbodi ment of the systemof Figure 1. [0020]
FIGURE 3 is a flow diagramillustrating one node of operation of the

syst emsuseful gud[ence]meashrémehﬂﬁéﬁa}ndfd:iﬂﬁf éation, myhlpralellagirgm i | | ustrating

an i npl i 0 roce s,of Figure 3. 022] FI GURES 5 through 8
are gr ﬁtﬂ ?'F“Es%i"' ?Fﬂ@qmgﬁ‘"iyrﬂﬁ WS%}W%&W@E‘B@“ &rﬁ:B@SEﬁrﬂfessages [ 0023]

I GURE @drivfieridl) 7@ sohb, netivb !stﬂﬁor@Br éﬁhﬁ\@t @ge&eﬁmé@rﬂaﬁnbe& a message

I ncluded in a continurng stream of encoded nessages. Detall ed Description

Of Cer tS9ME AsRAEH i drdixpudia daemreotheniaia rqiatgd;t@reto; sotatiincti onal bl ock
di agr a@h‘a*%dféﬁie?‘:tth%‘gggg n?é%ﬁjé’ g&gaﬂ?eé’@q@ Qﬁ%t%m&s Ye rﬁl}‘lﬁfnﬁm 30 for

detecting data 10 ne aasaco I'nul Ag stream of
encodedtreagsaipgrroded messageisis cemposidefrsymbotsrerangetitimeé-ng st ream of encoded

nmessag 06 WD 03/024016 PCTI US02/ 27323 -5 useful in
audi en%%qhgééﬁgzmaéﬁéozwgﬁ%cq% verification, royalty calculations and
the like. Such data typically includes an identification of a program
commer ci al , nel ot herwi se descri bes
some aspect [J ?k]t heﬁ%}%tgﬂﬁ%@@@h@ﬁe&%Ql%{]cﬁ@gﬁ%acr qug?g?{ thereto, so that
it chaletedtingidats inclded indaalioretia didd as aldontieuin@stresniopdi nents, the

t ) .
conti r]u'ncgded messages. The audio media data input 2 canbe eithér'a single
device, stationary at a source to be monitored, or multiple devices, stationary
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, stich 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, '




.stream of encoded nessages is conprised of synbols arranged2t|
sequentially in the audio media data. [0025] The system 30 corr%‘;l Ses an
audi o nedia data input 2 for detecting data included in audio nedia data
as a continuing streamof encoded nmessages. The audi o nedia data input 2

_ can be &iqq;f@?““gs singl e device, stationary at a sour dETEYBE3oni tored, or
mul tiple devices, stationary at nultiple sources to be nonitored.
Alternatively, the audio nedia datg-i nput 2 can be a portable nonitoring
device that can be carried by an individual to nonitor nultiple sources as
t he individual noves about. [0026 Where the audio nedia data is acoustic
data, the ayshzf) ModkanndlabguidtWvallialidtPbaayteny @ lddiveg ipufi C ophone having
an input which'recei'ves audio nedia data rn the formof acoustic energy
and whidata Femaglia medleadﬁ@iu@étzh@haémb@haequmwamﬂ@nectr| cal data. \Were

audlo ed, the audio
medi a aﬂb&tnput HEE?S%?Q%% E\émﬁ%?#g&%\hgﬁﬂ:ég%seng%g Ive %ew ce, such as a
phot odiwideh niblyecpredent enedded nhas$ageisnrmlude£€| inandol rnedit dafa ddwe form of a
magneti c pi ckup, for netic soci at.ed W|th a speaker, a
canact pEng R F SEERSRaRs T pRai The SaRS MR for

el ect r (iEpaNSd irﬁa@:@ﬁmxz&e W|tn myldtheqbaﬁfqﬁ‘s‘im@blmlﬁu $.Rateptudi o nedi a data
i nput 2 takes the f n electric connection to a nonitored device,

whi ch rMe/ AN %ioelﬁ@%ﬁtaauﬁd”aen %&4@0 t¥hinclansen ebal.satel lite
tel evi g4 &N padsi ﬁ@ 5%79aﬁat@hgaaéa9am@s%teﬁu\l% 531 BYxP! ayer, a portable

pl ayer, a conputer I'tance, or th . I'n"still further

embodi randeau etral., AL Eﬁtﬁﬁdﬁlm Sef¥i%7 35rip itreuss ¢t abpbodliRedentNaroni t or i ng

ot PN ESLBE A B S s TR DA HORBNSRER D) O qtence.

eval uatly.enPatdns Net 6164, 484 ¢eLsest almmm PatahicNG. rmmaﬁﬁﬂtaSmdnat data input 2.

The synho nce e ste s th nput data to
det ect -h_t’café@gﬁ%@nﬁf bm%gz t‘a\ﬁﬂe HW %ﬁ@iﬁgﬁﬁ H&& nessages
i ncl udegro gb/8PEHOt0 TR ] MAROHBO2T5 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. '




continuing stream of encoded nessages. For exanple, the syma%l%%(ﬁ@é be
detected in accordance with any of the techni ques discl osed”i ©S.” Pat ent
No. 5,764,763 to Jensen et al., U S. Patent No. 5,450,490 to Jensen et al.,
U.S. Patent No. 5,579,124 to Aijala et al., US. Patent No. 5 581,800 to
Far deau ™A 034p4016 ' S patent No. 5,319,735 to Preuss @CTASY22BBs  patent No.
6,175,627 to Petrovich et al., US Patent No. 5,828,325 to Wl osew cz et
~at., U'S. Patent No. 6,154,484 te7<ee et al., U S Patent No. 5,945,932 to
Smth et at., PCT applications WO 00/ 04662 to Srinivasan, WD 98/ 26529 to
Lu et at., WD 96/27264 to Lu et al., WD 99/59275 to Lu et al., and U S

ﬁat eBt applioozey i q:]gmﬂ?.z ﬁ%/ﬁ&ﬁ;d]édjahﬁu%gwﬁgg@ﬁragggﬁg]ag%ust all of d\/\/n! ch 6 i
ereby ar i ncor ate reference herein, A storage device 6 is
opt i ona‘l"’FFﬁerB?rgﬁ‘Qngdq ﬁffg?éy%teﬂ‘aﬁoa.eﬂq systam 18¢ C%@Efﬁ%laﬂ @ ore the data

pr oduceghelig daffeeingw@faro&aﬁqwmﬁnsyﬁicu@b!miosﬁgggmeﬁﬁa@eg{ﬁr later use. In

addition, an optional data transfer device _ provi , if desired, to
t r ansmi eondinving fstreamtof @nsgdasbmessagee thaseipy dihgaudisnmediatsisissinpwh 4 to a renote
| ocati o I M [ i L | has an
accorrpa%;r/rll gg'utén rgnfatﬁ %é’)ér{- idbérggﬁ%/ cﬁé.cg%ée&@ét“gmpé@gﬁé\é%uogg the synbol
sequence eval uation subsystem 4 may be transferred to the central

noni toring i 0 rﬁ:‘ﬁfbteg LN of data.
Al ternati veﬁ@@alt hgs,é%rgﬁgraé uce %Hﬁa@é@%ﬁ%ﬁ&ﬂs%ﬂ%%@gg@uat i on
subsyst procdssihg réeeiwidalada in the sameaganrie ais sebgystem 4tdf iRigusdil f t ed

ni i ' h . al ' j ' 10.,.The i nf '
¥ br ar ySeeeBEE bk fuy P o RS Wil Fightd 5 Rl i acBetcontaliie ey bo uti1 i zed
for i nsiterees of hessages ineided émthelrecsivdddatdat a for the audi o nedia data

based on the information content of the received nessages. 2 May 2006 WO
03/ 024016 PCT/ US02/ 27323 -7 [0029] Figure 2 is a block diagramillustrating

an advant agqen3s] |Stplagerisvitti 16rhabMRenprévidedsipsitemdefectethe syst em 100
conprises an auydjio nedig data input 2 for data, which nmay include audio
recl o dSEbGle ik arbEsh e fBpaposbr sl RSt MRS her o1 n. The
audi 0 npgitesefifrigtheMdimation 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




2 may take any of the forms described in connection wth Figyue, doaqpove.

[ 0030] System 100 i ncludes a nessage processor 14 which serves 10 process
the received data in the same nmanner as subsystem 4 of Figure 1 described
nore fully in connection with Figure 3 below, to detect continuing streans
of messHGEEOP4 uded in the received data. [0031] St JAGE' Y ce 16 has
been provided to store detected synbols which conprise the nessages, as
wel | as nessage information data +&presenting the information content of

t he nessages, and nessage detection nerit data representing an assigned
accuracy of the nmessage information data or a likelihood that it is

cor r ect measdgelynibore From thd etréBRISHRBAGSE 3y mbol dequbnge RESSage i nformation
data and th_eg massa%gq detection nerit da?)éél59 may | at eqr be used to confirmthe

det ect | BFRBINCG A EPleieatilifaraseacRge MestRgRURccUeHSRBNIERYI ce 18 has been
or ovi definiey, PR ‘HRsSAENTIG Bbfdibr RN The siBSRRguatacessor 14 (o the
tion 10 wth its |

central nmonrtoring sta 10 ) acconpanying rnformation library
12. Themayibe selestadifprexamingijon inanywh acwitriben of diferepbwags.i Incddnedes confi r med

or uncopf i | ' wi. t.h, or w t hout. ssage detection
rer it apRbRnEREE B e A S bR bOa & e bnth bR Sgehr oceacor 14
as. a cogduldhooesspond teselbibased onshe Bagthadr diiedtion ofltiiedalalisvel y, the data
comuni cat ed co i cations device 18 includes caonfirmed or unconfirned
essageSRTINGS ihf SPmk: AN A eBIoCP SRR A GEURG Sct | on mer it dat a
communi gafuetialisyMBoRIoR dagewHieN icegld kemesiihddhectdid sRIcttdd Basslir at es one node
of operation of the systens 30 and 100 to detect a nessage A of a

cont i nuPhg PSiT detastion of B @8 Mate Sieg BtessagRs i dkriseqyengai B aredi a data wherein
IGD?;'? Umggﬁeﬁﬁbﬁn@@ggggcgéﬁg% ;éyrﬂécr)lgc %%E&%%eéﬁ% %ﬁge& a synbol
sequencia a mesgagarsymbol mquance,csu?btae@tsyndq?pizeﬁ@nmnlmﬂ ia ummge_ in a
o oot L oA HEBE b B sR 00 T oo ence erer . The
different ways. In one :
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




enbodi nent, each group of S sequential synbols or data mhi051ﬂ3§g&%§ally
coul d correspond thereto based on the length or duration of the data, is
examned in the step 34. In an alternative enbodi nent, a group of S
sequential synbols or data which could correspond thereto is sel ected based
on a pr PG B&t i on of one or nmore other nessages | FEHE% ¥ ence. In a
further enbodi nent the detection of a synbol characterizing a known
position in a message synbol sequdhce, such as a synchronization synbol,
is used to select the data to be examned in step 34. [0033] Since the
nmessage A has a predetermned format, in carrying out the step 34 the

syst ensapifaréitdnfbAfatihofltint of Pessige AQthahérpaaii] deé@fiieR) an@f the
i ndi vidual synbols but also on the nessage format in determning whether a

messagdhf ayaliadsubsel mesragef Epublactediga eopfirpation preeassde A is  conposed of
S seque&é'g},{zgm‘qg'l s X1, X2, ...Xs, of which X/ is a synchtonization
synbol, the step 34 may be carried out on the condition that the

synchroni zati on synbol Si has been detected. Then the positions of the

remai ning Sl S MeRidietRatRACd et hoRiRRAR riiotisRARRs ot e i ned.

[0034] If all the synbol s of the nmessage A'have been detected, the
sequenc@iadified guisst of the masseag 8, is made hasgdprapredefinegrmelificatioBage  det ection

T | / : kol A h
been depich SHiselior d GREFRAEH i 20EYThebhe MIRULIORR 4R EPRR00 it fon
dat a r €30 est0il forassign medsagedetection oeriedatadd td messagedsimdisatingwi t h or wi t hout
t he dat 0 f furth i ng. 03 f t .all of th nmbol f
easagelt (pdkaliies oL e SRt iREERS Beee Ran doate RS i (uce 2 ¢
qual i figgh s arissafe AsayBsdedfed\deetedrsiibRetto cahfifitatiohhen the system

produces nessage information data representing an 2 May 2006 WO 03/ 024016
PCT/ US02/ 27323 -9 apparent information content of nmessage A, whether

partial or qeoyp etlp.onerechbodineerthkidetetion vhatdéastagredsternined subj ected to a
tC ﬁgf hgﬂng&lggn%srsgf Ig{éﬁg?q o scgdfées%rége i\4éongst?t8t3e)§[a Juha?iﬂgae’ulo%rru gt on 40 that
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,




qgualified subset of the nessage A, is nade based on predefi?g\qI 2006
qualification rules. Satisfaction of a given rule in step 6{/ nessage A
causes the system 30 or 100 to assign nessage detection nerit data Mto
nmessage._A indicating that the |likelihood of its correct detection is |ess
than 1099B38#%sufficiently high that message A may HSUSE&HE det ect ed
subject to confirmation. [00371 In one enbodi nent, the detection of at

| east a predeterm ned m ni mum nwter of the synbols of nessage A
constitutes a qualification rule. |In another enbodi nent, the detection of
an uninterrupted sequence of synbols having at | east a predeterm ned

M ni Muhd FRESAYESR Y ASsigfedmestiagh dbiceBibn Aierit 8ata-M;| Sifférchtirdman;, embodi ment
the detection of one or nore Eqr?edeterm ned_synchr oni zation synbol s of
messag@nd the syjabelsubgelis ngverihelese depmmer ayaliiadier cofirmaicngd i nf or mat i on

synbol r@&rsgﬁgcaﬁtimes%%téﬁ&;ation rule. [00381 In still other enbodi nents,
conbi natrons of two or nore of the foregoing qualification rules are

enpl oyed, and satisfaction of any of several qualification rules or sets

of rules, q i fi d | tion in steps
42 and 44. %)drl chiglbp %rz ’ g%ﬁ%/ﬁ%ﬁg@%gffqohié{gtﬁﬁge%8&331%%%Fl;r?ng t wo

qual i f inyeidgiectad wessages oidhe stream iof messagasequalify teicgufirm the wher ei n
tisfagh ' | es: ' ' lifies the detected
2gvbel TG B PRI Rorkcty bl B SR SE | [ D O o

Set. I rst' se or Cfiteria are applied
to the synbol subset. If the synbol subset satisfies these rules or

criteria, t@gmﬁrgsma% b@bgaiﬁ%gggjﬁé Iﬁggssﬁ%qs Eeée?éétéﬁs m@ri t data M and

pr ocessi ng ntinues to ste rocessi ng 1 nstead continues in a
st ep 54ndssagéd inemediataly folldwing theomessages inthexontieringsteeam appl i ed to t he

synbol su o Lfet A | subse atisfies the second set of rules or
cr i ter'i"ie,sgégéesr'l ap st P BB tdersinbleet ePPRiMest AR 2006 WO 03/ 024016
PCT/ USpidis34g2B is $6letied asethe apesdyd immsdidtelyqsiecainpihe medsagéiion nerit data

ML, different fromM, nd_t he synbo| subset is neverthel ess deened
qual | f PEAISERted dRFatirabi dstilaiher arokadiaphilg, bahiheMESsa%s st op 42, [0039] | n

step 4immelRidly pRBUIRG tRE mbESaddah ARatRER¥ERIRImEMRe”

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 reliably established and/or it is only one
of several confirming messages. | |




nore detected nessages B of the stream of nessages qualify tZ?MS 2{)}6 m t he
detection of nessage A represented by the qualified subset 0o sg ol s.

[ 0040] In certain enbodinents, the nessage B is selected as the nessage

I medi atel(}é{fol | owi ng the nessage A in the continuing streamof nessages,

as il uQE2W¢ n Figure 5. In certain other embodi TUS03/Rd23 npssage B i s
sel ected as the nessage i medi ately preceding the nessage A as illustrated
in Figure 6. In still other enbodtfénts, both the nessage immediately

precedi ng the nessage A and the nessage i mMmediately follow ng nessage A
are used to confirma qualified subset of the nessage A. [0041] In further

enbodi nent s jotable MERSHGRNB3P 0L 60 pRdubes meBssROAfoPmbtiobgatgonf i rmed by two

or nore nessage intervals, . as jllustrated in Figure 7. In still further
enbodi HERESeNtiE: M aRRagRt IopRlion€ontert ok message BAMBSthElRAAl nor e nessage

| Nt er vahiSooniplet! ARG With %ésﬁgg H%Eﬁorﬁneﬁfﬁéﬁ@freaﬁe%%ﬂéiggfa‘drt her embodi nent s,

bot h such_nessages are used To confirmthe qu subset of nessage A

Var i ousassigiisdpeciiesy thereethibe rogssape delestionnest date of messagesBd in still nore
nbodi ' |k 5 0042] | d
o qual o son el plipShos i 8 sibbigH KBy SlmBby, pUBRREE 65, LO00S] L1 or det

messages B nust satisfy one or nore predetermned criteria. In certain

erbodl Ment S dufy af RSAGARGE Or AiéBLadel K BlialfPRf ddnfifth iflslsk o Lts  symbol s

nust be det éct ed. wever, “In other ectron of fewer than
al | of Alemaiahing sfepfi4is cardedget ineydes to tonfondhe fappanenf or confirmation, so

one”_ormekaf e iER I SRRl A ' SafiibaRk s Betedote” 1 ' "
PCT/ 11S§12h@s5388s Blriu$tQ48essTthe same tifomdionrcohfdht Bs eslagremssage
i nfor mat i ormation content of message

n.data representing an apparent inf ]
B, whet .erB'gﬁheaqubs. F'Of(%nlﬁlc@l?%',emaqogﬁ'@ewf’]‘uwﬁ'é%%@atﬂé? ection merit data
r epr es egihaedPdd thaba giBRhBHEIATHNINESBAE metR8gdBR RS deeIFeCt i On nerit
data of nessage B for confirmation purposes nmay be sinply a binary synbol,
but nediplies a@ifferent, 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




[0044] |If the nessage or nessages B qualify to confirmthe 3%91‘3’?506’6( A a
mat ching step 44 is carried out in order to confirmthe apparen

i nformati on content of the subset of A In certain enbodi nents, the nessage
or massz‘%es B nust possess the sane information content as the apparent
cont ent "R {BWIG hset of A in other enbodinents in HETAF%Hé2data is
formatted so that a given information content of the nessage or nessages B
inplies a different, but known i nfdBrati on content of the nessage A, the
correspondence of the apparent information content of the nessage A to such
di fferent but known information content confirnms the subset of nessage A

[0045] deteotidrivaetitaiatl, Mg of M, lsistdret @andiee rahdfetred in siye488dr0di nent the
confirnation of the nessage Information data of nessage A depends on (1)

t he exr@ﬁbﬁ'&@%?sséﬂgqual i fi ed subset of nessage A, as represented by its
nessage detection nerit data, (2) the qualification of nessage B to confirm
nmessage A, as_represented by its ness det eﬁ‘t&i on rreri}: data, and (3) a

mat ch of t hd9%f8k s df&eiiain &d tﬁgﬁo'ffa?rag ImpishgProceRs O FOYR of nessage B.

[0046] 3 B Mbhified, SBIREHHBENLE thd HABBIS SPGIBsApbe WBd PArdladdciell mMessage A s
confirmed based only on its nessage detection nerit data. For exanple,

wher e eAMlHdheiblespyeiive messAoREsirstien mepbdala g producesimdl i sh its
| N OF MEbAforify B N2 Gedh RRRMOR! TR THonitIRAG Bffen KBl decmed | contirimed

based only on ssage detection nerit data Icating a high probability
t hat t helatiessndevicketrex portablerdevice dairied by anaudieate mdnilist] TBace a qualified

suse el TR NG et etk Bt S
PCT/ USG&ither 3@dmuhitatieitte @t systenmahich cdries dvt sfeps @0, 4 ang 48bpred and/ or
cvant JJ0 QFBSRHER LS SHRS et cB ORI B SUCR & YAIABR: {1 ed. S0 t hat
both, (i) the synbols of nessages A and B are detected and, (ii) their
e T N AR R T

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




stationary device or a portable device carded by an audience ﬁgg‘? 6 The
detected symbols and their respective nessage detection merit a are
ei ther communicated to a systemwhich carries out steps 40, 42 and 44 of
Figure 3, or else stored for subsequent communication to such a system

[0049] XP GH9M ment of the invention is now descri beRSTHEP2HEB i n

detecting a continuing stream of encoded nessages having a format as
di.scl osed in US patent application®Ne. 09/ 318, 045 hereby incorporated by
reference herein. As illustrated in Figure 9, each such nessage is
formatted as two redundant sequences of nessage information synbols X

havi ng dybol rs»gyréméuwr@ﬂtal @ﬁwb’i)!/ﬁélfﬁf% uniiRCsymbyi e Wesignatedl I8f sper sed

therewith. The nbols Sync 1 and Sync 2 "are distinct from'one another, so
t hat eaﬁz’h’nd?)ébﬂ'ek nt-s Nacaeh BmR ik copewnanding pesitian withiidheéessage synbol

SequenGgeond gﬁng@sr%gp@gdgpw@@ﬁfeu% G gmiﬁa m g@ﬁ@h Bffgd froma

predeterm ne n synmbol s”i ols are arranged in
a predquedﬂﬂllledggqlbehsm witeray & emStgntdﬁegWMefa;rmhmham i assigned to
each synbol, t he pr edefined synbol

o o oS Ebf Blannic, iftng pradained sufibl) <t ARAR ey be

sel ect eﬂ:mmmthe pRier (x1vx2,| Nt Kgethedirstahedsalb @bquenica i b(l,)%xexerml ary nessage
f or mat . ﬁferabl not necessarily, each synbol in the predefined

synbol ‘athe pffselded t h?f}@&&@ﬁe Wﬁ%l‘ﬁ%""ﬁﬂ?&?‘j thesydols y different from
t hose Q(X?*:Jf other synbols of the set, in order to facilitate the unique
detection of each synbol. [o0o0so] The synbol s X of the redundant nessage
sequences are arranged so that if the first synbol sequence is m synbols

ong, and e MaaRARBGHROGHESARA SGTERRAIB EActyS sybol 1S

selected froma synb set_of n unique synbols each designated by an index
i, =1, mgssageAfOHnaw;# igyigse aanddn@laele pForantingingssemed wi thin the
second t d n)] of the

pr edef |rﬁ %ggé?fgg %gc'ﬁgf‘@{*ﬁ%?fg%@ez%’n %%‘ﬁ{jg[ e!PE:[/é étj{émr eferred to

her ei n thasyrahol'sefifisrte’ of mwgaﬁmlselgcieﬂ btalsed pneldbbtlmedf atyedsdl set contains

.Sevenxéfr(érg?% 3'rr{l:hw1?za%lqumsais Syf#g”l and 8ync @ if bot}ﬁ o% ifeSt Message sequence

s X1
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.




and the offset j=2, then the second sequence is conposed of the sysbol s
X3X7X2. [0051] An advantageous enbodi ment of a nethod for detec¥|ng a
nmessage A formatted as in Figure 9 and included in a continuing stream of
nmessages |s now described with reference to Figures 3 and 4. In step 34,
the synSt 83828 ence of message A is selected based orPIHNUEBEh of at | east
one of the synchronization synbols Sync 1 and Sync 2. If both of the
synchroni zati on synbols are deteci®fl-along with all of the nessage

i nformati on synbols of both sequences, and each synmbol of the second
sequence has the correct offset | with respect to its correspondi ng synbol
in the fi rmosaequmhe&,ynmheﬁubﬁes@fmségéﬂ@tmrmﬂsdl@fpmbtmbt%%ﬂ assigned a

hi ghest ! det t th A
ot of e CLRRBR TS slenaties deraed Hadyes B 5 PYalalfd Hnderch RoRMESeL @os2)  However
i any Qferdif st 8n9értﬁ8§§&9ﬂ s@tbﬁcrﬂé’r‘ia dﬁégﬁhs&l suﬁélﬁlo r any of the

message i nformation _synbol s does not have the correct fset, processing
contl nU’é@SSaﬂeé’twsﬂu quﬂliﬁﬁor@qr@rreaiw pIpegssing If:b@ﬁhrsemh,rommtlost ep 50 of step

|1 dyPtRlIRIVL i, JELOF bs B bEBR buPlle of th%b'ﬁﬁgs‘s&@async hroni zat | on

synbols an nessage | Nt orna ve been detected,
wi t h alihfoahatidresynsbdler Tieaths, bia[llsymbbheetedmmcatnd(ﬂﬂsetstare pfesent, the detected

subset of e | S_assigne t| Qn i ndi cating
Shar 1 1B PnRC i thE kR FiorRBtaE s by el i Bl rrum but

suf fi CI@dhtHIt)théleﬂﬁedtQmeet t@ﬁm@@abe A bESigned ﬁfé@@%géﬁhtecﬁaﬁed on data M, the
processin con%wges in step 4 May 2006 WO 03/ 024016 PCTI U802/27323 14

[ 0053] Meriydata @Pt'g%g?éfhed#‘emgéﬁgsﬁoﬂ%@sdeltﬁﬁt“’%éﬁlﬁ%ﬁ‘@ﬁaﬂhe first set of
crit er'lﬁa)ku'ﬁuﬁlttﬂﬂsﬁﬁ)sﬁﬁlci@ﬁ%?glgﬁﬁfﬁéﬁ?&%%n atidn @&éé@fn d under a second set

of " criteria in step 54 e second set critéria, the symbol

subset 'of nessage A can still qualify for conflrnation processing if both
synchr oni zajge84) wtmmambbamnbmsggéB%@férémy,wh @s all but one of the
message i nformation synbol s. That is, if all symbol detections and offsets

are pr eaxehsively, 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.




except that one of the nessage information synbols either is ghsspe or
fails to exhibit the correct offset, then nessage A is assigned nessage
detection nerit data M indicating that the |ikelihood of its correct
~detectign is |less than maximumbut still sufficiently high to warrant
confi r m@ B8 %cessi ng. [0054] In this enbodi nent, r%ggjég’éz'@spr ef erabl y,
but not exclusively, is selected as in Figure 5 or Figure 6. Message B
qualifies in step 42 only if its Hssigned nessage detection nerit data is
M x. That is, mnessage B qualifies for confirmation only if all of its
synbol s have been detected (i.e., both synchronization synbols and all
messagevhati®flEmiddas: synbols) and all of its nmessage information synbols
have the correct offset. [0055] If nessage B thus qualifies based on its

nmessage detegctio i : : @ﬁ@ is ep. 4 jnf ormati on content
of message E IS g@gﬁﬁr%ﬁg%%waiﬁn or %ﬁ?gﬁ'gh%‘f%h?%o Sn%ppar ent content
of . mesgagtinuing streatiebbaicodbe hivssagds yompdsingte sane. |If so, the nessage Ais
-deened confirmed and its message information content is stored and/or

transferred with or wthout its nessage detection nerit data ML or M
[ 0056] Al t hdefghtingpredeteanined mdsaagddata rejpreseliiingd pictibterrainedence to a

particul ar arrﬁtﬁgemept . Of Earts fe%tgres and the like, these are not

i nt end&§FSSEBS 8 FP "ﬁi'ﬂgﬂ%aé‘i‘ﬁf%"%"? Hbeee’ﬁﬁ%‘?ss or features, and indeed many
ot her  nodi fication and variation will be ascertainable to those of skill

| e 2ot AR BERS , HROR Bt Lo o1 T
conti nubtdagaey oftasdefectiom d&etenﬁgsdm;mn&ﬂﬂaiasimgecm;at ecting predeterni ned
message data yepresenting a pr ermn .message of the continuing stream
O o TSRS SREG A SO A SR FE LRSS ERY BIPoRSS EMlat o 1 epr eSont | N an

assigned accuracy of the detected predeterm ned nessage data as correctly

e Rl BB FRr G ko e Bi s SRS

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.




t he nessage detection nerit data. 2. The nethod of claim1, E?
detecting the predeterm ned nessage data conprises detectlng af “Y'east sone
nmessage synmbols of the predeterm ned nmessage. 3. The nmethod of claim 2,
conprisbg? produci ng nmessage information data representlng an i nformation
cont ent YW 03{®%W14r edet er ni ned message based on the atPYTEES#28Be nessage
synbols. 4. The nethod of claim 2, wherein the predeterm ned nessage
conprises a plurality of nessage s?@bols arranged in a tinme sequence, the
plurality of message synbols including the at | east sone nmessage synbol s of
the predeterm ned nmessage. 5. The nethod of claim2 wherein detecting the

predeterm n&l nEhe agthodedfaiainor vwheesin des fret anbsatohdr st synchroni zati on
synbol cond s nc ni zati on synbol in the predeterm ned nessage. 2
May 20(%’“8@ Bf?f"g@h c‘I}-“‘C'f‘ [’B ggne l@egsagﬁ%e,%pg{@tp@} dclaim5, wherein
t he fi rhdtirRPRomamefotiieynchroni zati on synbols in the predeterm ned nmessage

are-separate and distinct fromone another. 7. The nmethod of claim 2,
wherein detecting the predeterm ned nessage data conprises detecting

nessage i nf qr mat Thanrybacdldin 2, Rtherdih adRtaigihegHcdBSHAAEd t he nmessage
i nformati on synbols characterizing the audio nedia data 8. The net hod of

cl ai m ZNGHE0Edataierariisen detacting maseeas infaimgtionaynbele intiea conpri ses
det ect ighgddtefrhingd nEREAT thd betdgY lhﬁﬁnéﬂdﬁ)%mmc@ra(?tﬁﬁﬂﬁg ssage

i nformati on synbol e predet’erm ne sage od of claim 2,
wher ei mudicemggdiadiaéa.i on of the nessage detection nerit data is based on t he
reception of synchronization synbols and nessage information symbols in
the predetermned message. 10. The nmethod of claim9, wherein the nmessage

detection nérit h%lﬂ'@thﬂép?f@!ﬁéfm?swhﬁeﬁs@t@ﬁ@d tihe pisgstermingdt hat t he det ect ed
predet er LIS 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




message data contains information correctly representing thalﬁ%}g @déerrri ned
nmessage. 11. The nethod of claim 1, wherein produci ng nessage ection
nmerit data conprises producing data representing a |ikelihood that the
predet ermi ned nessage data accurately represents the information content of
the pred¥Q®M%ed message. 12. The method of clai m 11ECTESERBE ng det ecti ng
further predeterm ned nessage data representing a further predeterm ned
nmessage of the continuing stream ¢7-encoded nessages, producing further
message detection nerit data representing a likelihood that the further
predeterm ned nessage data accurately represents an information content of

the { urgragstefintel rddRBgdr ¥4 L6n T BG4t E8RBtord 1 he edet et i ned
e

nmessage, and wherein confirmng correct detection of pr edet er mi ned

messagePTPdelsEBEgd sReseAEe Ishashe onihe iether Riedeteriineduessage 8at9and the further
" message, fehe gl iung nq%gtbgﬁg%@tioﬁe{iﬂm&net hod of claim 12, wherein

confirmng correct on o e predeterm ned nessage conpri ses
mat chi ng the predeterm ned nessage data with the further predeterm ned

message dat gg 14: pé*ﬁ?etﬂ@d ki 12 WhieFBirt onfirRIFY éo?’té&ﬁd&e&t%tdf“q message
information synbols of the predeterm ned nmessage, the nessage information
synbol she imedetermined mgssage comfirisesrmatchintihg, pragrictnivet messpgeur t her nessage

i nfor na&étggﬁtﬁ)m%)mrﬁ]e}9@%&@@&5%@@9@%&@ m ned nmessage, the further

‘message 1 nfornation’s arac IZI'ng the audi o nedia data. 15. The
met hod of claim 14, wherein a first nmessage information synbol of the

predet er m ngq m%ﬁég?tﬁgﬂjoiacéihrﬁt c%ﬁﬁﬁﬂggb@@ﬁ ere'hggbe synbol of the

further predetermn messaée each NCy -~ conponents different
f r om f rinfpoeatign symipals ehthe poédetermingdraessagd, thepmessage infoineatisame i nf or mat i on.

16. The thod of claim,1, further mpri,sj ng.detecting further. . .
pr edet esfyﬁ)r?ésdc E%%B@"@ﬁlea%dé"p'ﬁs@é'ﬁ@f% @"Q d@ﬁﬁq}tiﬂgﬁurg‘\ew%ﬁg?% ned nessage
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




of the continuing stream of encoded nessages, producing furtzrﬁr sage
detection nerit data representing an assigned accuracy of the &etect ed
further predeterm ned nmessage data as correctly representing an information
content of the further predeterm ned nessage, and confirm ng correct

det ect | 8P BfO24%& predet er ni ned nessage based on the fRFY¥E#278%edet er ni ned
nmessage data and the further nessage detection nerit data. 17. The net hod
of claim 16, wherein the nmessage defigsction nerit data and the further
nmessage detection nerit data represent probabilities of 2 May 2006 WO

03/ 024016 PCT/ US02/27323 -18 correct detection of the predeterm ned nessage
dat a andofréit detsdtibh lof tHe[REGStEMThELE fhelBaRAGRa 3Rl Fhe fitherTNe Method of claim
16, conpri sing producing nessage inforhation data representing an

i nf or maPresisterBiinadnessageriatar edet er ni ned nessage based on the

predet erm ned nessage data and further nessage information data
representing an information content of the further predeterm ned nmessage
based on t hel%.ur tH&mpined &f elaim H@rcomisigepradicing mgsspgeonf i r mi ng corr ect

detect | i?ﬁonﬁfatibh%la%@e@?éps\%ﬁﬂﬁq‘%qin Cl cQﬁt’éﬁfjofgg? g#é%etﬁan@fggef essage

i nformati on data. system tor detecting I'nclu in audi o nedia
dat a asmmgssagmbased orpthetpredaierolineshmessagerdsds age furthepmpssagjeng: det ecti ng

neans f ectd . i t epresenting a

pr edet e&ﬁgrﬁﬁa&@ﬁ;q'gfskgrge@f'e%g ﬁﬁﬁ%@ﬁ%ﬁ?ig@ﬁ@%ﬁw@ﬁﬁoded nmessages; nerit
dat a pr peidetemgireelanssdaqe b[asediun'thmgmrthemggetéﬁhiﬂé% hRRsARS ddta, daéI a
representin n.assign accur of the detecte edeterm ne nmessage
data as®idPPRIEing o “ng%tﬁf’ti'qﬁ‘gofi% preds ’]egr‘\“%ﬁgggﬁsﬂoﬂﬁ@ pr edet er ni ned
nmessagefurinBineesigd mfdidaii®asal or confirm ng correct detection of the
predeterm ned nessage based on the nessage detection nerit data. 20. The

system of claim 19, wherein the detecting neans serves to
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.




detect at |east some nessage synbols of the predeterm ned nmBsgagsgorl- The
system of cl aim 20, conprising neans for producing mnessage I'nformation
data representing an information content of the predeterm ned nessage
based op . th t |least sone nessage synbols. 2 May 2006 WD 03/ 024016

PCTI USOW%"?@E@M- 19 22. The system of claim 20, whereif¥ (& HPEdet er ni ned
nmessage conprises a plurality of nmessage synbols arranged in a tine
sequence, the plurality of nessagd9synbols including the at |east sone
nmessage synbols of the predeterm ned nessage. 23. The system of claim 20,
wherein the detecting nmeans serves to detect a first synchronization

synbol and &@2secdhe systentsfataine20, whersintte predetebhifed hdehgy M ned message.
24. The srﬁstem of Cl'tall’ié-{p 23, vvhere'é the fiyst and second synchronization
symbol sCPAPRSSE ARG Messaosewy Q%aﬁfﬁ‘ﬁg B e saadencai i nct from one

anot her plu?a'ii’gf oftfesa®gé ePmBbIsGhAidihg the AMIsEEsE %s@ﬁéﬁgﬂhﬂﬂs gpans serves to

detect nessage information synbol’s in the predeter nessage, the
nessagetherfredeieimioed BRa8RAS characterizing the audi o media data. 26. The
system of claim 20, wherein the detecting nmeans serves to detect a first
message information synbol and a second nessage information synbol in the
pr edet er ni ne- med baGustennof claim 20, whersinthedelgatingmeanissepies tohe nerit data

o 004! BleoPR A B SRR USRI SRR | o1 3 baset

on the reception sync I nessage | nrormation
synbol stmmr@tfﬁemn@ﬂmeewgened message. 28. The system of claim 27, wherein
the nessage detection nerit data represents an assigned probability that

the detected predeternined message data contains information correctly
repr esent i ng% he Tpe susieny ofiolain 23nwheriethedirsitandzeo6nd

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.




_infornation‘“’s%nb

WD 03/ 024016 PCTI US02/ 27323 -20 29. The system of claim 19, zmgb%the
nmerit data producing neans serves to produce the nessage detection nerit
data representing a |ikelihood that the predeterm ned nmessage data

accur at represents the information content of the predeterm ned
rressage%%ﬁog%g system of claim 29, wherein the det e"c(tpqm%yﬁ:'é?ns serves to
detect further predeterm ned message data representing a further

pr edet er m ned nessage of the contr®B8Fng stream of encoded nessages, the
nmerit data produci ng neans serves to produce further nessage detection
merit data representing a |ikelihood that the further predeterm ned nessage
data accurat2fl.y (Thersysien of daimi 19, awhevrdin the et ¢ath pedducing f urt her

Cor r ect MRETecRIVER LopopkE Pedteraon crBaido tesb G deteonnrai tor i ner |
pr edet eli@inest masmhrgfeditbaninsd mcisadd ddth aboirbihpapréihrahéon nerit data.

31. The,  system of claim 30, wherein the confirmng nmeans matches the
pr edet elfirmationeaianiofdhe predetaimingd messager predetermi ned nessage dat a.
32. The system of claim 30, wherein the detecting neans serves to detect

message i nfqrmation synbols qf the predeterm ned nessage, the nessage
tfﬁ@ S&%fsﬁh@t%ﬁlmﬁ%yhﬂ?@ therdetesiingimeansiservesde to  det ect

fur t her dérestTamfer prEAEREhOD R SRRY dath PedrBSorif edetermned nessage,
the further nessadge I nformati on synboresﬁrcharlagiazﬁﬁtz]ﬁg the audio nedia

data. 3Wedetgemined feensage of Hiereoptinuingheirasinm obendaded maessagess thienf or mat i on
synbol : [%qlg riy FWE% M lnformation synbol
of the r?'uﬁi%? BF)r e @gerﬁ%rﬁl‘]%gs maztg goeo%gggﬁ'ﬂiéﬁg%sggﬁé ?g‘%ﬁg‘#{@y conmponent s
di f f er emerif datardprespniing a likelipmddhatshe furthee predetsrminedl negyageent  t he same
I nf _Or TBkdS ra]bcuzra{\é?f/ re%(r)eos%n S anoi?"néo%%g |oln6col?1?e-rr4t%‘?ﬂ1zé %ﬁﬁéﬁ -2t

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. |




'34. The systemof claim19, wherein the detecting means seryvag,$Soosdet ect
further predeterm ned nessage data representing a further predeterm ned
nmessage of the continuing stream of encoded nessages, the nerit data

produci p ns_ serves to produce further nessage det }eqls rit data
represeﬁ&'ﬁ@g@iﬁ assigned accuracy of the detected fuﬁ%ﬁ 8)zr)ﬂi’zggeterrn' ned
nmessage data as correctly representing an information content of the
further predeterm ned nessage, and2the confirm ng neans serves to confirm

correct detection of the predeterm ned nessage based on the further
predeterm ned nessage data and the further nessage detection nerit data.

35. The sys3em ofrhé pdiemt clad doeivRercliPtheRRSEliAg ARipSisefRsi@rit data and
ssa?e detectjon nerit data represént probabilities of

t he further
correct edfé‘ité'gﬁ?%ﬁ’ leleringst Dastagefal tPPRetdng aduitherand the furt her
pr edet e5EHARMANIRES ARESagtbfthe Bntinliify st bt Qﬁcoﬁé@!nﬁ@s%ﬁg}es?ﬂ%pH sIhg neans
f d I nT ormati on cont ent

for producing nessage i nformation data representing a
of t he mpritgisda produping masnsagveasis ptbdoine furthep neseage détactibessage data and

further i : ' : S | i.nf,ormati on content of the
furt hermprite%lgggerp r%gsfneg\h%é %galgﬁ%igécgp%cﬁ qefﬁlie ?%9?%8#“%'?%& erm ned nessage
dat a, grddetbenined fiassaggdamasorectiaeptasenting an Mfemratios tostestect i on of the
predeterrp’ nF('j_t mess%ge based on the f%t her_nmessage i nfornation data.

of the Turther 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.




