WD 03/ 024016 PCT/ US02/27323 -1 Title O Inventi on MESSAGE RECONSTRUCTI ON
FROM PARTI AL DETECTI ON Background O The Invention [0001] The present

i nvent i orwpeBate@se t 0 met hods and systens for accurately aerasor/ag2encoded
data included in audio nedia data. [0002] There is considerable interest in
encodi ng audio signals for use in audjence neasurenent. In order to
estimate what an audience is listening to at a particular tinme, a
listener's environnent is nonitored for audio signals at regular

intervals. If the detected audio signals contain an identification code,
the nessage may then be quickly identified. [0003] Based upon the receipt
of identified nessages, the rating or popularity of various broadcasts my
be estinmated. Therefore, it is very inportant to accurately determn ne

whi ch encoded audi o signals have been received. [0004] However, the
acoustic characteristics of dif@ﬁ*%ﬁq auﬂl% environments may vary greatly.
As a result, rates for successf and identifying audio
signals in the differing environnents can vary significantly. Somne

envi ronments for |nstance may be qU|te hostlle to the accurate detection
of encoded messageMES & hF ROM APART A §

interference. There may al so be C|rcunstances in mhlch the encoded nessage
may not be detected because,of a dr 3 n the code. In these cases, only
a portion of the identifi ciﬁs-%mqiﬁﬁsz@-pﬁ%e i ved. WD 03/ 024016

PCT/ US02/ 27323 -2 [0005] Therefore, a systen1is desired with reduced
sensitivity t acoustl enVLron h, can,det.ect code in as
many di 11t i ndoost TS ERHREo PRGBS to MRt AR ST BRI Bbuet | o

condi ti orgcurately 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 signais
at regular intervals. If the detected audio signals contain an identification
code, the message may then be quickly identified.

[o003] 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 result, rates for successfully receiving
and identifying audio signals in the differing environments can vary
significantly. 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.



[ 0006] A systemis also desired that can accurately identify the detection
of an encoded nessage, even if only a portion of the nessage has been
recei ved wo odet®es ed. Sunmary OF The I nvention [0007] For PChRiGsoappki cati on
the following terns and definitions shall apply: [0008] The term "data" as
used herein means any indicia, signalsp. marks, synbols, donains, synbol
sets, representations, and any other physical formor forns representing

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

acoustic, ele [C, i t netd t herwi ni f est ed;

[ oo0s] The te&%dsium%gﬁéi é”““&%&%ﬁe %aie%ﬁg gﬁ%efe%eaesgﬁgmgﬁgtod a

r epr esentadoyistic epoisiirment, iwtjciagdn detecs awodie iarg mahg liffetingi del y accessibl e
whet her over-the-air, or vja cable, satellite, network, internetwork

(i ncl udi rrcupsiancaRsasePgsiblg daspitghostileacosistie §gadiensa, or ot her wi se;

[ 0010] The term "message synbol" as used herein neans a unit of data

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

cont ai ned in d8Q08l i A&ysigatis dlsadasiedthit sanacsurgtelyidentifinéhe er m " cont i nui ng
st ream of { i
pr edet er ﬁeﬁ%@ﬂﬁfﬁfeé%réﬁgt%gﬁ rg{é@?@ %e%@?pgme?ﬁéﬁgﬁﬁbﬁ@éem}ggg%é ngcont i nuous
or i nt er rhgenece®dad/dedéted. PCT/ US02/ 27323 -3 [0012] The term "processor”
as used herein nmeans processing devices, apparatus, progranms, circuits,
systens and subsystens, whether inplenented in hardware, software or both,
and i ncludes both indivi dual Summasy CiTthedneentibnof units; [0013] The term
"produce" as used herein 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;

[0009] 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, internetwork (including

the internet), distributed on storage media, or otherwise;

[0010] 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;

[0011] 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", "second" and
"further" are used to distinguish one elenent, set, data, object or thing
from anotwero3/oatds are not used to designate relative posiPCITArsone7323
arrangenment in time. [0015] In accordance with one aspect of the invention,
a method is provided for detecting data included in audio nedia data as a
continuing streamof encoded nessages. The nethod conprises detecting
predet ermi ned nessage data representing a predeterm ned nessage of the

continuing str of d I ' age detection nerit
data repr esent[lﬁgllg] an ggggﬁe@ﬁg‘%ﬁ? %Pgﬁﬁégé@gl‘ggﬁéag%cﬁ«?a@é%r m ned
nessage ddévicets apparatas, proyemns sehiuiits gsysternd batnibspstef) tHetha! t he
predet ermi ned nessage; and confirm ng correct detection of the

pr edet er niMieMeRiegfasdware. seftace e ety anddneudes hotheindividugl anits 0016] 1 n

accor danc. ] . aspect of the present invention, a systemis
provi ded ?nd\bt@tpg%}dﬁggdata I ncl uded in audio nedia data as a continuing

stream of encoded nessages. The system conprises detecting neans for

detecting pre m S H ' e ' message
of the conti n&sél@ist rﬁggr%gﬁﬁ g%?gggdgsnégé)%g%g&h%l %Spgéﬁg C{ﬂ?%m%?%g means
f or produtoi etpimesisting daed fartfudhemmoiéssiag as welbaeiedéiivigne@n dagsi gned
accuracy of the detected predeterm ned nessage data as correctly

r epr esent PERELID PrG-8¥I5HRY BAtR@Rfent of the predeterni ned WO 03/ 024016

PCT/ US02/ 27323 -4 message; and confirm ng nmeans for confirm ng correct
detection of the prﬁ,geterm' ed nessage based on the nessage detection

merit data. [O8AY T ejtgtrasfirsh: aPRFANDs apdr furh@raprergsdiices and advant ages
wi il DecastindlitPorP RIS S0 Mald) DHic P HIRg 81 BhbRfLr AFRPAII4ON
ed W re g dr

consi der erence to the acconpanyi aw ngs. Brief scription
O The Drusgidiigsiesignate relative position or arrangement in time.

[0015] In accordance with one aspect of the invention, a method is
provided for detecting data included in audio media data as a continuing
stream of encoded messages. The method comprises detecting
predetermined message 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 correctly representing an information content of the
predetermined message; and confirming correct detection of the

predetermined message based on the message detection merit data.

[oo16] In accordance with another aspect of the present invention, a
system is provided for detecting data included in audio media data as a
continuing stream of encoded messages. The system comprises 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



[0018] FIGURE 1 is a functional block diagramillustrating a systemin
accordance with one enbodi nent of the present invention. [0019] FIGURE 2 is
a bl ock dwagsamoid | ustrati ng an enbodi ment of the systempefi/uSozen3es 1.
[0020] FIGURE 3 is a flow diagramillustrating one node of operation of
the systems of Figures 1 and 2. [0021]4FIGURE 4 is a flow diagram
illustrating an inplenentation of one process of Figure 3. [0022] Fl GURES
5 through 8 are graphs illustrating continuing streans of encoded

messages. [0023] @cg S rfa éll ystratin n _advant ageous format of
o e SEaAGE. et SPRTERG kA 1AL Cohtiaing 6P ERcialBatoR Sblos " bet i1 od
Desor | Pt p(dibmiine i db oL ASBARTh GRS etib AR dBlUr e 1 75 2

functi ona ock diagram’illustrating an T"advantageous enbodi ment of a
system 30 for detecting data included in audio nedia data as a continuing

stream of enc MefR Fla B A i Iyl ng stream
of encoded megggges |nc?ﬁ%regérggﬁgl%égg?lg%%y’%%ﬁ%ﬁg% ‘”!'5 useful in
audi encebemermom&apparenmmm the followihg cetailed, dasoyiptioy considetest withs  and
the like, fSuch tS 8 ﬂ% |rbcl udes an identification of a program
commer ci H'eM§1N%€0 Bﬁ‘é O'HB? PR Ar@¥M¥S%on or channel, or otherwi se descri bes
sone aspect of the nedia audio data or other data reI ated thereto, so that
it characterizes the audio di a _dat a, g ertai n enbodi nents, the

continuing streamof en i d of synbol s arranged
time- sequentially in the audi o nedia data. [0025] The system 30 conpri ses

an audi o nedi a data tectin ata| ded in i 0 nedia
data as a confdOAgi ng& %ﬁ] ol f”@ﬁg &'%@%‘33@@&“ gfaﬁ%?osyﬁgﬂf‘a 'dat a
input 2 garofaangt Wil orfe ShBBHRnent of the present invention.

[0019] FIGURE 2 is a block diagram illustrating an embodiment of the

system of Figure 1.

[0020] FIGURE 3 is a flow diagram illustrating 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.

[0022] 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 nultiple devices,
stationary at nultiple sources to be nonitored. Alternatively, the audio
nmedi a datwoionpz2ole 2 can be a portable nonitoring device trat/usan213es carri ed
by an individual to nonitor nultiple sources as the individual noves
about. [0026] Where the audio nedia daga is acoustic data, the audio nedia
data input 2 typically would be a m crophone having an i nput which receives
audi o nedia data in the formof acoustic energy and which serves to

d | ect di a dat
he T or mUBEIU A AR EHER §OEaq Lo EOr Rl et oA o nEar A RGP 2 ¢ akos.

the forangftha nkegrsuommawpr@arrglﬂmreaes%aneﬁtﬁrcﬁuen@,red;sreg "rlThe audi o
medi a data input can al so tak formof a nagnetic up for sensi ng

magnet i ccommewgala&leo&mm aetwipik, statiopeatichannel, @apﬁtarvwsﬁedesqribep for sensing

embodi moAPl fspection i ARER 40y e oF i3 PRI BATREIMY, o1 el el cccr i ca
connect i chatanta:zemﬁhretaudwrrwa deta. Wi staiigmibedinéits SiHeSédMinuhg adi o, a
cabl e converter satellite tel evisjon system a game Pl aying system a

VCR, a D Efrh?%‘?nc%’edﬁfi??%ﬁﬂe@ igicainrised of § arrgng@cb iBiepl i ance, or the
like. 'nséﬁuéhnér ihRS au8idiRehizEgdts, the audio nedia data input 2 is

enbodi ed noni orlng software running on a conputer or other
reproduction systemto gather nedia data. WO 03/024016 PCT/US02/27323 -6

L O02eT o™ Rhoz8F A PRESy SR S8 LHABRUSIAED il BLbERpLLBor Jare from

audio nedia d n ut sequence eva subsSystem 4
pr ocessesetdutingrgata rmtamdaed (i) alﬂ:tleo’nedlaelata asarmmtmﬁlngmrﬁ of whi ch may

represent _en ed nessag nc).uded.in u,dr 0 data as .a continuing .
stream oP“Qﬂé%@QEP%?@QEﬁgSBe%EL El?é‘r'ﬁbp@ IpREt ggﬁﬁgﬂese'h@i aRinglget ect ed in
accor danggyite! St-Aidhaff arténso&r%eha 'b@qﬁéni%r%@' Bﬁﬁ‘@rltgﬂe Heﬁceé’aétsﬁénargb
5,764,763 to Jensen et al., U S. Patent . Jensen et al.

at multiple sources to be monitored. Alternatlvely, 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. 5,581,800 to
Fardeau et al., U S. Patent No. 5,319,735 to Preuss et al., U S. Patent No.
6, 175, 62wWomsBstonovi ch et al., U S. Patent No. 5, 828, 325 troTWshnsB2s cz et

al ., U S. Patent No. 6,154,484 to Lee et al., U S. Patent No. 5,945,932 to
Smith et al., PCT applications WO 00/904662 to Srinivasan, WO 98/26529 to
Lu et al., WD 96/27264 to Lu et al ., 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

optional |y prB¥Rted A &YHhe! sequanse valyalion gibsystam ddgeceives Bt he dat a
d d td | at o
producedyhi, fHf% aﬁ}’dm%%@ltsgi‘éﬁ‘a gfz.ahlﬁ% éﬁﬁb%%ﬁéﬁ&é@bﬁ%ﬁén ater use. In

addi ti on, an optional er devi'ce rovi If desired, to
t ransm t sdbsystémohptdeessypstie inpatidatade detedtuhe ippesermaafysytndmigl to a renote

- carman R hed e etk Rt rRbideh By Sl BB 88 Y, v
sequencecsyfiAg sRBaft BPYTdRIBdmETadRs. tFRRSGAIFIE theGyhibbiS Rty 158

nmonitoring station 10 as a continuous or a continuing stream of data.

Al t er nat fetgojed imrcenidanes with @ay dffhe techsigues diselgseshineUs dlatant on

communi et S e e B USE PG S400 8018 330 $Efur mat i on
library UIQ. Pateet ddI5e5TY, 124 ¢0 Agaibretlal.mors t Pateng Nt 815810800tomay be utilized
for instance, to produce identification data for the audio nedia data

based onFereay efdndS: SrteMiem SH. /8héo Feruss eiplnds SafatentN9.03/ 024016
PCT/ US02p473287 fcf PeRBgRh &t 'aguges.%:étéﬂme! Q%S%W@Wdééeﬂﬁéi éit%lng an
| : e syst

advant agebus npl enent ati on 100 of the system em 100 conpri ses
an audi oU.%eBatend dia 6, 1482 té bee éhnh, UvthiRdtenbNoi 5&4683240@G mithretli a dat a

having a , c  nuing,.str f oded. nessa t | The audi o nedi a
dat ' npdts PETARPIEHENS ST SR ENG rtaey TR PSR EE eBR it Fi gur e
1 above. w0 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 to store data. It 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 central 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 continuous 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 includes a nessage processor 14 which serves to process
the received data in the same manner as subsystem 4 of Figure 1 described
nore ful Iwoios/ozemhecti on with Figure 3 below, to detect ceaTiusor/emg23 streans
of nessages included in the received data. [0031] Storage device 16 has
been provided to store detected synboks which conprise the nessages, as
wel | as nessage information data representing the information content of

t he nessages, and nessage detection nerit data representing an assigned

accuracy of the nessage informgtion. data,or i kel ihood that it is
correct?/ al | ;590331Jce@%b'{)e 2H§a:@9%§@9@'ﬁ2}5§§r '“gf&.adrf?é‘?%%%ge i nformation
data and imblérﬁaﬂéﬁ@ﬁmgtcﬁ%% QPsteRT 80. ¢ﬁé%ysf@ﬂ1b@?c%hﬂ?§.e%§£‘padd?oconf' rm the

detection of a predeterm ned nessage. Cofmuni cations devi ce 18 has been

provi ded Mmedigrdgéa inpyit 2dandatas athichianay in¢ludenaudio medisadataghayingsaor 14 to the

T2 he CRrEhEBRASRhEbLE gt s SRR AR b SRR PRl BBt | T
or unconfi magdakeanpoethd forwsradsceibed & eormddiioniwitd Figows 1rapeyage detection
merit data communicated at the tinme of detection from nessage processor 14

as a continuous or continuing streamof data. Alternatively, the data

conmmuni cat ed hyosof onBystest 00 isclgEdY & tnebBabB Procisssoe aahitiiok defesusconf i r med
nmessage information data with or wi thout nessage detection nerit data

conmuni cdreeessithefeeeived gatainthesame naooep pssugsyeen 4 of figwafles one node
of operatj . . . . AL a

conti nui rgge%gf{'?%%ﬁbg?%%‘ﬁ{:@@ﬁ %82@'38%@‘%%%?3@’% r%ggg? [ o%%eﬁt@'ﬁ'a'ﬂéat a wherein
each messhganooimessages iptludadiin yheofecded3d4ta4016 PCT/ US02/ 27323 -8
nmessage synbols. Fromthe stream of nessages, a synbol sequence is

exam ned at 34 to detect the presence of a nessage in a predeterm ned

format, | abel geb3inesSagagddelice thaebeem peovidedtostofddetactdadl sequence
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 stream 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 selected for exam nation in any of a nunber of different ways. In
one enbodi nent, each group of S sequential synbols or data which

pot ent i alwgp 03opwie correspond thereto based on the | engthpromr/usoz/ztsedn of
the data, is examned in the step 34. In an alternative enbodi nent, a
group of S sequential synbols or datagwhich could correspond thereto is
sel ected based on a prior detection of one or nore other nessages in the
sequence. In a further enbodiment the detection of a synbol characterizing

a known position i.n.a e nbol _ sequence, ch as a nchroni zati on
symbol | "SsRAGE YEBRE EEamdHE STEAD PEMBSSaEsrARinhal Seabgneals [ 0033] Si nce

the nmessaganfinbdat 84 RS GERICEHE ﬂ%eﬁ@é@bm{aéyba@%’igﬁ Predeitinihde Step 34 the

systens 30 and 100 are able to rely not on etection of the
i ndi vi dudbrmsagtyiabletedrimesdage Anforiconvesienge hermimalhersyddiadiseguemee whet her a

message has_ been, f ul det 1f. for exanmple ssage A is conposed of
S squentrﬁy Bgfﬁﬁ#%d ’exﬁ‘uﬁﬁget?qr}(@, any O%PHW%QT OFQEE.?W@%%W IR Y% im;n
synbol , _tdmbédim@n%amgr_baﬂwsé@ﬂ.mral Symbdle of Utk Whith pbhtialyhe

synchroni zati on synbol Si- has been detected. Then the positions of the
remai ni ngosicherespand thaemip bagadandhe lpngth i deraiomeiktbrdatadser m ned.
[0034] If ; ; I e ected, the
seqguence e&‘?@rﬁ%b‘f @%%ﬁ?&%%ﬁ'ﬁ@%%ﬁ@”ﬁaﬁi aﬁg@% %ggsage detection
merit datsequehtia dyvibhs oedatasehichropuid cexéspomd thieedto iwsdlecteat baseelssage A

has been det ect eg, a{;d are stored aqg/or transferred 46 as pessage
i nf or mat iBh? BHPLOFIERHA B8RPG QT MPTERIBPHREFSRPESOR tBR SeatensR ImBssage A,

Wi th or WkReUembb&intEt ShdMEYECtibAof aUSynkisd| ch Pcfc@ér?iiﬁga llrf?)Q\?rﬁLoéifior'i‘02I all of

the synbols of message A are detected,” but those that were detecte
const i t utie aangssade $wabalesigenoe, such assg sygehranizatioe syinbad, is aseddo t hen t he

peri Usozr s P e JBRIBE SRR Rt 84 content of msedge A, whet her
partial or conplete, and
[0033] 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 S sequential symbols X4, Xa, ... X, of which X is a

synchronization symbol, the step 34 may be carried out on the condition that

the synchronization symbol S; has been detected. Then the positions of the

remaining symbols are known and their presence or absence determined.

[0034] [f 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 Muax, 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 Mwax, for further processing.

[0o3s] 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 confirmation process in
steps 42 and 44. [0036] The determ nation 40 that the detected synbols
constitutwoas/ogmead i fi ed subset of the nessage A is made Ppasasonnr323
predefined qualification rules. Satisfaction of a given rule in step 40 by
nmessage A causes the system 30 or 100qto assign nessage detection nerit
data Mto nessage A indicating that the likelihood of its correct
detection is less than 100% but sufficiently high that nmessage A nay be
deened det ect ed siygbeqt to conf rmation. WOB?! I n one enbodi ment, the

det ect i 0RPBRTEH infogyatign 5?@@8?8 meseage A rrRﬁ’f%‘ror(ﬂO”%m% es?‘ﬁﬁol s of

message fhé’ﬁ[]éﬁﬁéd%@o%e‘i n?&é%bgé ol %téLFPﬁeété{i %o gyddi‘uﬂﬁﬂ@(ﬁ] g ment, the

detection of an uninterrupted sequence 0 ng a east a

pr edet er stepd2randddm | engt h serves as a qualification rule. In a further

enbodi nent, the detection of one or nore predeterm ned synchronization

synbol s of nessage A, together with a predeterm ned nunber of nessage

i nformation syodse] s $he deterasnationt@thidtiteatetactedisymboedBktifute at i | | ot her

enbodi nent s rrbln &ns of two ,or nore of the forgﬂoi 8 W,Jallflcatlon
eda g|ifi

rul es ar 8“@%?‘%?%93 messpge () dhmadehsegionpirde tORt i on rul es
01 Sets GlicklIatsidtehi ooty AIEH SEAl by WiHsaBue BAuL telgRldr Tl on I

steps 42 and 44. A process for carry the Step 40 by applying two
qual i fi c30i @nlQQicegssign oEssage det@tlpnlmgmtrcéatem tmrr@rsgag@Amndwa@ngu n

synbol - SR kB oflls dcfecs RtddtioRTa PashnlyiDb%, BUR sl ar o 201 e
to the syigiothat swdeseige A indylise dyeiel duibsed sabjecsio esnfiriesionr ul es or

criteria, the nessage A is assigned nessage detection nmerit data M and
processing continues to step 42. If not, processing instead continues in a

step 54 in whijgi37p SErcemsles®odihent! tHeedetettion bf &t lbastd previpéingifleo t he
symbol subset. If the synbol subset satisfies the second set of rules or

crit eri amigiraum nurpber ¢fithg syawols of message Aganstitutegra giatificaiion rule.
PCT/ USOZ/I:%Z\%%’%er embodiment, the detection of an uninterrupted sequence of

symbols having at least a predetermined minimum length serves as a
qualification rule. [n 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 symbol 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 nerit data M, different
fromM, and the synbol subset is neverthel ess deened qualified for

conf i r mmtwor3anmi6 processi ng conti nues to step 42. [0039] pca/tshypr3d®, the
system 30 or 100 determ nes whether one or nore detected nessages B of the
stream of nessages qualify to confirgybhe detection of nessage A
represented by the qualified subset of "synbols. [0040] In certain

enbodi ments, the nessage B is selected as the nessage inmediately

followi ng the nessage A in the continuing stream of nessage

; 2 , as

i |1 ust r atIMERSAEYY (Y i€ aSSIgNedIBpEIAGe dHiRE O%Fﬂ%@ﬂﬁﬁw%,d'ﬁW@tﬂsﬁ%’s@ge Bis
sel ected | ' ' ; SR : k1l ustrated
in Fi gurgﬁé.’[ﬁ%‘lﬁy@?l&r?ggﬁﬂgﬁ gmﬁiér(rsesﬁg%&ﬁ 3[@ aﬁnﬁ%d nessaggméﬁlonrﬁrégdlj ately

pr ecedi npradessingssadmuasdodtepg2.nessage i medi ately foll owi ng nessage A
are used to confirma qualified subset of the nessage A. [0041] In further
enbodi nents, the nessage B precedes the nessage Ato be confirnmed by two
or nore nessafa3dnt einvstep 42athea dyisteah 138 e 00 defenginiess whether shelor f urt her

enbodi nents, the ssage B fol ] ows the ssage A by two or,_nore nessage
7t er val Blora etea Sl mrasaages ot DEeam PrRetages AR b CRRITaHRd: monts,
bot h suchefREEAME s fepras&RBl ibyThé Riafifiiéd sUb&st ofsyhitRls. of message A
Vari ous conbi nations of three or noré nessages are alsO used in still nore
enbodi ments to confirmthe qualified subset of nessage-A. [0042] In order
to qualify fofoegnf i InErichi ehibodinféhtd 2tHef mEbSagERs skiRtedBSBRZE OF
messages B nust satisfy one or nore predetermned criteria. In_ certain
enbodi remessageimmedistelyiollowingdaeimgsgage A émthe eentinstingastrearh dft s synbol s

nmust be det ect ed. wever ., .in-oth ! ts, detectiagn of fewer than
all of tﬁ‘bes@ﬂﬁg’l %Skﬁ'_fjséa‘r?gs@g:d@rﬁ% Iﬁtr%?%'ﬂﬁﬂ']qsrﬁ"%?‘ﬁéngpgscé ¥irmation, so
long as higssage Bsesalpétetnri theméssagelimiddiady pRidediiiithantésyaget Ai s only
one of several confirmng nessages. )

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

immediately preceding the message A and the message immediately

following message A are used to 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 illustrated
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. In
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.



WO 03/024016 PCT/ US02/ 27323 -11 [0043] The system 30 or 100 produces
nmessage information data representing an apparent information content of
nmessage Byowbedoe¢ partial or conplete, along wth nmessageTdspszizedn nerit
data representing an assigned accuracy thereof. The nmessage detection
merit data of message B for confirmtijon purposes may be sinply a binary
synbol, but need not be. [0044] |If the nessage or nessages B qualify to
confirmthe subset of A, a matching step 44 is carried out in order to

confirmthe a ent__ i nfqrmafiaon ntent of the subset qof A .In certain

embodi nent s, E@Zglrres-gé%ﬁysq%m Qéaggy%j%mﬁﬁw@?‘?rﬂ@q?&f@t?nformation
cont ent agprebentyPan %@Faréﬁtﬂﬁf@ﬂ’haﬁén EOftehtEBRbs8hgd\B, WHatiaigbodi ment s
in which the data is ormatted so that a given information content of the

nessage ©OF cagpirigealong withpmessage deteactipe meritisiata kepesentiiganat i on cont ent

of the mesaagedAoply ferest RBPIES TR dareictr REGF Hata BHESRAEE Cont i rims
the subsér ednfimaatoy pufpode@inay bErsimplyebinanegpnbel, but wekd neebseen that in
t he enbodi nent the confirmation of the nessage information data of nessage

A depends on (1) the existence of a qualified subset of nessage A as

represented byooudss IfERsE@esdgs OF MedRagss Bluhaifipto ¢ahfirihemdidskf brat i on of
nessage B to confirm nessage as,  repr esente b%ﬁl ts nessage det ecti on

. sage A . (
merit dafe? MAehing step 4daisgerded oHEINAIdERIGCoNB hganpareBt a of nessage A
with tha Jar = h | ;
I nf or mat ?"Jﬁﬁﬂat a g‘?ﬂeﬁteg]{stg]gé&ksllagoﬁ'&ohﬁ P@ﬁ@ﬂ%ﬁ@l@ﬁ@&?ﬂ@ﬁ%&% gsage
det ect i oor messagds BamuBbpossosarthe samehiefarmationrdoaterntfassthetapparait message A

necessary t stablish it i,nf or mati on content haye been detected, nessage
A ey bebaBEREA B TR 6T fadB o SBAY HERS SewHEhdnS e For ¢ dai a
i ndi cat i Rgmaatitddb tHaft QAR irfymbdiien é&ﬂeﬁﬁﬁ%ﬁ@%&@a@@dr‘iﬁe des glata is
accurate. [0047] Once a qualified subset of nessage A has been confirned in
implies 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.

[0045] 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] Once a qualified subset of message A has been confirmed in

step 44, data representing its information content with or without its message



step 44, data representing its information content with or without its
nmessage WO 03/ 024016 PCT/ US02/27323 -12 detection nerit data M M or M

i s storedwarndbotié ransferred in step 46 for further proces3iusg22{3eH48] In
certain advant ageous enbodi nents, the process of Figure 3 is nodified, so
that both, (i) the synbols of nmessages;?A and B are detected and, (ii)
their respective nessage detection nerit data are produced, in a
nonitoring systemat a user location. This nonitoring systemis either a

stationary,device or ri,abl & device, carriged an .audi e menber. The
det ect ed %ﬁ@ns'%ﬁ%d%ﬂ@ﬁ’rw%rs é'éﬁt%e%@(ilgbﬁa'a%fggeai'%ﬁperpe%fordata are
ei ther conmheY praceskihg. a system which carries out steps 40, 42 and 44 of

Figure 3, or else stored for subsequent conmunication to such a system
[ 0049] An enbodi ment of the invention is now described for use in

detecting a cqagagpui I?chﬁdit‘?_éﬂ\/éﬁtag%gg@%U&ﬁﬁéﬂ@stﬁ@ﬁﬂo@%é‘of Pigipé as
di scl osed in US patent aBp{ i cation No. 09/318, 045 hereby incorporated by
9

r ef er enc® iBenedified,/so that beth, 4i) die sBymbplsuefanessagesiA and B atssdetgeteds

formatted . as. f | nf tipn synmbols X

navi ng. ¢ 8% O R AR G e PRAERRE R R ]y &) e

t her ewi t Imorfitgingssysterh ait Syuser locatidnSYTHis taniteridy systeat isfeitherene anot her, so
that each represents a determ nable position wthin the nessage synbol

sequence StAHRNEIYECWSE o7 AfasiaRl ABMICS ARFURd b anaudian casmemiero e |
predet er Righ&ded %gmBms SR tHir r%.sééé@ﬁ?@ mesSadéy cggﬁ n?éﬂfi&?lé afg € arranged in
ntly i nde

a predefine sequence, conveni desi ghat e y an X 1 assigned to
each synieither sammurticeted to-alsyatem whichmcafies can atqpse40,42eamd ddefi ned synbol

el cor od T O30 HPU TheUSPaY S ARBMMHAGAN [0 SHH] & SYRERYI ary message
format. Preferably, but not necessarily, each synbol in the predefined
symbol set 1 nghudes AL LeaNe AP SPRLRIE St o Sediipdushy udh ff erent from

detecting a continuing stream of encoded messages having a format as

disclosed in US patent application No. 09/318,045 hereby incorporated by

reference herein. As illustrated 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 set 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



synbols of the set, in order to facilitate the unique detection of each
synbol . [0050] The synbols X of the redundant nessage sequences are
arranged wo oBlat1é f the first synbol sequence is m synbol #Cirarsg2amsl each
WO 03/ 024016 PCT/ US02/27323 -13 synbol is selected froma synbol set of n

uni que synbols each designated by an bndex i, i=1, 2, ..., n, each synbol
in a correspondlng position wthin the second synbol sequence i s sel ected
as the synmbol [i + ] (nmod n)] of the predefined synbol set, where j is a

const ant |nﬁ?gger val u ref err%oﬁ]o herein, as an "offset i f

of € arrp
t he predé&/m W@&M setalR HNieRYAMROIS ﬁaF'Plé’e&QH@Fed(gé(

e, X7 t; =2, t h

the' secof] @%%%‘éﬁi"e %fsiﬁgn%%ﬁe%”ﬁse B6iin ot pehding R ASIP e == hen

advant ageeuméshmbohmﬂuembeas selebtadl émthajsymbd)li[hgj émodegkeighe A formatted as
Fi l.uded, i t t

descr  belreHaernEN et vthete § B & SOs Y TheSe Velie paTed B Rert mbol

sequence aglaneEage AricxaRBie i 6E fragemhalsfigberddieBntindbelerast  one of
the synchroni zation symbols Sync 1 and Sync 2. both of th

synchr onsy@bptsninghetostder G eXziet e&)edh@ﬂtaigneﬁaaneaﬁelquence ISeXﬁésé(sage

Seauence ALY RECEDPe R e 2L §Bne FEE s el ERR G g sy ool

in the H;K$X,.sequence, then nessage A is deerred detected and assigned a
hi ghest message detection nmerit data value MM X. Then the nessage Ais
stored and/or transferred in step 46 with or without MVAX. [0052] However,

i f any of the[mmpolAn@vag@g@sémtmdﬁménﬂ@ﬁaemeeﬁbdm@'e@éctm@a of the
message i nformation synbols doges not have the correct @ offset, processing

conti nue@“ﬁ%agﬁe"}sf%maﬂﬂdt% indrigyrer? and included in g gpatijying ﬁtreé'i"éif 50 of step
AN o e L

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 symbol 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 Mpax.

[0052]1 However, if any of the symbols of messége 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.



been detected, with all of the latter exhibiting the correct offset. If so,
the detected subset of nessage A is assigned nessage detection nerit data
M i ndi caoiong24om@t the |ikelihood of its correct detecti ®aTIES02/2823 t han

maxi mum but sufficiently high to warrant confirmati on processing. Based on
data M, the processing continues inqgtep 42. WO 03/024016 PCT/ US02/27323
-14 [0053] If the synbol subset of nessage A does not satisfy the first set
of criteria in step 50 as described above, it is evaluated under a second

set of criteriain ep 54, Under, the secon et of criteria, .the synbol

subset of  molage ATHESEDPPISLER! PYeREROR BT R, SHSHBE BESHE 11 bot h
synchr onp? gfiteRA in SKEHPSH Bisseribee Bp&Rd, SCik el affatd8 Lhdasa dkbomiikettye of the
nmessage i nformation synbols. That 1s, if all synbol detections and offsets

.Sy
are pr esetriteria instepb4t hindestle secantkbsetef critpria, te symbobsubsghbbl s either is
absent or_fails to . exhibit the correct offs t.hen. nmessage.A.is assigned
roasage MEsarus AnCandi nialy oo HBRiSR PrrEhind i RBtT DRenRuAod: 5t s
correct g@nBels KHvd edredstechsthas WRH ia&LEN buttorrt ofl the Héddagieent | y high to
warrant confirmation processing. l[0054] In this enbodi ment, nessage B

pr ef er abinfornrtiomsimbelze | Tt issall synkd detedtiongandoifseis e Bresenti gure 6.
Message e, £d ' t b ' L tion
ror ¢t pf e bR Plssdde tnhalion syia CRRERSSRAOE £ BE' O,
al | of i eshibiftielcerrbelveffdatcinendaéss=agedA (8 assigndabhiessuge kietettioat i on synbol s
and all nes Ipformatio ol. nd all of jts message jnformation
symbol s m@ﬁgﬁww‘gm%ﬂﬁéﬁémﬁh%ﬁﬂs ﬁ%ré?é?gcget%ctﬂ%@?%’tﬁqh?f‘i es based
on its NMRES@AGnOSHEM UfficiERy KigH3 WaM¥Kcohfitpintidh SioRBsdfg.t he i nformation
content of nessage Bis conparéd with the information content or apparent

content of message A to detect whether they are the same. If so, the
Stor ed and or FEE o, S e i cction mer it data
M or M 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. That is,

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

detected (i.e., both synchronization symbols and all 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 Mmax, 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 M.

[0056] 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.



[ 0056] Al though the invention has been described with reference to a
particul ar arrangenent of parts, features and the |ike, these are not

i nt ended womsexdaaust all possi bl e arrangenents or feature®CTansd2/213deed many
other nodification and variation will be ascertainable to those of skill
in the art. WO 03/024016 PCT/ U802/273%§ -15- What is clainmed is: 1. A

met hod for detecting data included in audio nedia data as a continuing
stream of encoded nessages, conprising: detecting predeterm ned nessage
data representing a predeterm ned nessage of the continuing stream of
encoded WHadyelaimed duci ng nessage detection nerit data representing an
assigned accuracy of the detected predeterm ned nessage data as correctly

representing 4n i nAanetkoddor deteicting data inbkideded efudiomeelib datesaga; and
confirm ng correct . det ectl on of the predeterni ned message based on the
message aentinuing straai; qf engede Znesﬁ?@eﬁe?q’mﬂr'ﬂf‘gcl aim1, wherein detecting
the predetermned nessage data conprises detecting at |east some nmessage
synbol s of the predeterm ned nessage. 3. The method of claim2, conprising

produci ng nes9gigsting ﬁf%il%'fmlﬂﬁ dﬁ?%tsqg@rﬁaéééﬁ@"eﬁsnﬁ'ﬂ\g ARTEARAMNEd ont ent of
the pr Edﬁﬁe%s?bg%?th 58, dé& n{&@gg eSOMe nessage synbols. 4.

The neth clarm e| nt e pre eterm ned nessage conprises a
plurality of nmessage synbol s arranged in a tine sequence the plurality of

g'rszzlgtggr ﬁ]yggbﬁ)ggs&agﬂbggaq%ﬂe@cglhﬁﬁ%t : al IS:E §§whe el %e ecti ntghtehe
pr ergelt er a'gcwdcy méﬁmznﬁedwdq)redetﬁmm nheseage dg’;ara]aé cosgc%wnchr ogl zation
SYmho apepr%ser?tlencgogn m?grnrrclé}llro%neglﬁelnp of tRE predetepmme% rﬁegsaegeerarﬁ]dne essage.

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 including 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.



WO 03/ 024016 PCT/US02/27323 -16 6. The nethod of claim5, wherein the
first and second synchronization synbols in the predeterm ned nessage are
separ at e woM3/02lioss i nct from one another. 7. The nethod of Pclraisne/2i32mher ei n
detecting the predeterm ned nessage data conprises detecting nessage
information synbols in the predeterpgijged nessage, the nessage information
synbol s characterizing the audio nedia data. 8. The nethod of claim2
wherein detecting the predeterm ned nessage data conprises detecting a

first nmessageninfo ti y |. d seLo nessage i pf ormati on synbol
in the predet 8 i n er{ggtggég?%%lm%ﬂewlﬁ%rpﬂb eg‘?rStcT%qsﬁg@mﬂ\herei nthe
product i oyncHrohizatioR S§mbels ifehe préduterinet rileésadesareaspfhrate drite reception
of synchroni zati on synbols and nessage information synbols in the

pr edet er fistiBgt fie@sefeanatber. The nethod of claim 9, wherein the nessage
detection nerit data represents an assigned probability that the detected
predeterm ned nessage data contains information correctly representing the

predet er mi ned7. nesJdagdnethed of iedaime? hlerefn deterting thenpredeternpnediuci ng

nmessage | L.t ri re i epr.esenting a
IikeIihoggﬁﬁﬁé%QGﬁ%gg%béﬁ%?ééﬁ#ﬁgg %%Egﬂﬂgiﬁgﬂggggﬁgpki@tﬁgpresents t he

i nf or mat prsdetembiastl nedssagbethe meéesagainiesnatkessyyebold hailduteri@hd tite of cl ai m
11, conpriajg% aet%%ting further predeterm ned nessage data representing a
further PHEWINERIR ¥RA- nessage of the continuing stream of encoded
nmessages, producing further message detection nerit data representing a

| i keli hood that the further predeterm ned nessaqe data accurately

represents anSi nf othgtMethod st 2vherrinidgtedivg theroedeieningd
PCT/ USO2{T%§§.%ae data comprises detecting a first message information symbol and a

second message information symbol in the predetermined message.

9. 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 nessage, and wherein confirmng correct detection of the
predeterm ned nessage i s based on the further predeterm ned nessage data
and t he fwotohee4omessage detection nerit data. 13. The net ircd/ush2/zi3ai m 12,
wherein confirmng correct detection of the predeterm ned nessage
conprises matching the predeterni ned_ppssage data with the further
predeterm ned nessage data. 14. The nmethod of claim 12, conprising
detecting nessage information synbols of the predeterm ned nessage, the

nmessage i nfprmatio synbol s characterizing the aydj o nedi g, data, and

det ect i nBr‘?cf?rt‘?rﬁ‘é'PeHéE§ e ?H%éﬁ ?ﬁnoq?'é'{/ﬁ’g@ gorrqp%dggeqt@pt &€ predet er ni ned
nmessage, f ' Kk ' L2 e audio
el 2 A e o e g Bt ot on
synmbol o#ind fke furdhiktroessageddetesticiymesihdata.f i r st message i nformation synbol
of the further predeterm ned nmessage each include frequency conponents
different from frequency conponents of the other and represent the sane
information. 18. TAdermpethod affclainal 2nvihergin cordirmingrporiractrptelsionodfi ng

further redet ermi.ned nmessage data representing a,further, predeterm ned
ressage U P CDPAT TG 208 CoUH BEoaHUo0EY HEgeadeemRHRERAES ur t ner
nmessage degf wihithe furtidripréaérhprtanessdgeddaa. assi gned accuracy of the
detected further predeterm ned nessage data as correctly representing an

informati on content of the further predeterm ned nmessage, and confirm ng

correct deteqyi onThe memdar&@éimm,r&%mﬁ@aétéwﬁg%e%a?ae further

predeterm ned nessage data and the further nessage deteclion nerit data.
17. The indomaatias synhpis dfdhe prrdeterminad messeggetheomessagminfermationdat a and

05 0404 STREIRBSRSHLEY AR RS iedifbite SRE ERALYTORAL! hebbdge O VO
information symbols in the further predetermined message, the further

message information symbols characterizing the audio media data.

156.  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 the further
predeterm ned nessage data. 18. The nethod of claim 16, conprising

produci ngvowssages | nformati on data representing an infor mamiusn2/zoees ent of
the predeterm ned nessage based on the predeterm ned nessage data and
further nessage information data repyﬁ§§nting an information content of
the further predeterm ned nessage based on the further predeterm ned
nessage data, and confirm ng correct detection of the predeterm ned
message based, on. the t her nessagg information data. 19. A systemfor
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nmessage. 21. e system of clalm20, conprising nmeans for producing
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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 correcily 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 nmessage synbol s of
t he predeterm ned nessage. 23. The system of claim 20, wherein the

det ect i ngwowanstoser ves to detect a first synchroni zati onPsynisot2amsl a
second synchroni zati on synbol in the predeterm ned nessage. 24. The system
of claim23, wherein the first and secgpd synchronization synbols in the
predeterm ned nessage are separate and ~ distinct fromone another. 25. The
system of claim 20, wherein the detecting nmeans serves to detect nessage

information syppols_in the predeterm ned nmessage,, the, nessage information
synbol s char act%er i i‘hﬁgsﬁi%ma‘?fcﬁ?%”hé@i"gh%fﬁirhﬁ‘ez%.ed?%%@%q BI@S®RIL| ai m 20,
wherein t &%Ieg f iof b K iaf or mat i on
synbol and(m sec%grmﬁggg?%ﬁ?ggawgﬁﬁgﬁ%%@r{%&lﬁee piede?’e{rh%i ned
message. pqralitynef gssaga sfmbolsiincladingthe atleast hemeemessaty sympbaldwfi ng
means seryes t(%%gr Od?}‘ﬁe t he nessage detection nerit data based on the

recepti or* 5P P iﬂ??s(‘ﬁgesynbol s and nessage information synbols in the
predet ermi ned nessage. 28. The system of claim 27, wherein the nessage

det ecti i d i bability that the detected
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claim 19, wherein the nerit data producing means serves to produce the
message dBé @redelarminedimessage.epresenting a |ikelihood that the

predet erm ned nessage data accurately represents the information content
of the predeterm ned nessage. 30. The system of claim?29, wherein the
det ecti ng near’. serWsssystem 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 detecting 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 represents an assigned probability that the detected predetermined
message data contains information correctly representing the predetermined

message.



detect further predeterm ned nessage data representing a further
predeter m ned nessage of the continuing stream of encoded nessages, the
nmerit datwopsoziweé ng nmeans serves to produce further nessage/uber/zsei on
merit data representing a |ikelihood that the further predeterm ned nessage
data accurately represents an informatjpn content of the further
predeterm ned nessage, and wherein the confirm ng neans serves to confirm
correct detection of the predeterm ned nessage based on the further

pr edet er m ned ssage data and the further nessage detection nmerit data.
31. The syst erff ?I%SW ,Q&/r?@"é’i HRere e meidH8MedHeINg hes  t he
predet er hasd §B98896 P?@d@evmé hnéé_&gtetaétéarorpfr@ﬁﬁasfﬂég?&séﬁ%ﬁg%9e dat a.
32. The system of claim 30, wherein'the detecting nmeans serveS to detect
message ilikéldranst ihahtheypiedeterofinged mgssade datarbecirataly seresentadhe nessage

I nf or mat i, S ol s characterizi t he audi o pedia data, and to detect
further %O@EHéEgW ﬁ?B&Hgﬂa gryﬁgﬂq?gnqqg TRESTYFt her predeterm ned nessage,
the further nessage information synbols characterizing the audio nedia
data. 33. The st of cl ai 2 erein. a. first nessage i nformation
synbol of the 3p)r/ed t ?Msﬁ‘:é'a qrf&i@%%&mrﬁmﬁh?sc{e%ﬁg%@@%ﬁ§8% Pon synbol
of the fydd®FuihaqseaeErnftedRiEsasage datirepisdatingld fAfftHRICY conponents
different fromfrequency conponents of the other and represent the sane
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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
symbol of the further predetermined message each include frequency
components different from frequency components of the other and represent

the same information.



predet erm ned nessage data as correctly representing an information content
of the further predeterm ned nessage, and the confirm ng nmeans serves to
confirm cwpriaoe4odet ecti on of the predeterm ned nessage baged/usn2/eiies f urt her
predet erm ned nessage data and the further nessage detection nerit data.
35. The systemof claim 34, wherein t message detection nerit data and
the further nmessage detection nerit d&ta represent probabilities of

correct detection of the predeterm ned nessage data and the further
predetern1ned ness e data. 36. The system of claim 34, conprising neans

for produci ng @Msﬁﬁrﬁﬂfﬁa'@m%M')ﬁre@ﬁh@%@ﬂm! meanaseMesttPon cont ent
of the r nmessage data and
further mg%gg@@g%E%%?@ﬂ@aﬁé ér’ggfea%fnpéseeqﬁ%g ﬁdrmn%trl on content of the
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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.

35. 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 serves to confirm correct detection of the

predetermined message based on the further message information data.



