SEARCH AND RECORDI NG OF NEDI A SIGNAL cation. 5This is a (}12
cont i nuatworiompart application of U Pat ent Prrgvi/gso/sd37 ’
Application Serial No.60/274,904; f| I ed heigh 9, 2001. Technical fieldl0The

:hi j ke3e)5)21 @6LT WO 02/ 0691L8 PCT/ USOZ/ QMM METHOD AND ARRANGENMENT FOR 1\

invention refers to a nmetho time-limted signal
sequences in nedi achangi ch rr%c@,% ﬁbno%n’%%fx akhengirgnal
conponents. For exanpl e, e invention rmay be use or recordingmusic in

radi o transm ssi ons. 158ackground and summary of the invention It has since

the radio angrgggexgﬁgq%g@gﬂl ques first were devel oped, been popular to

recordboth nusSic and ot her transm ssions qver .radi o and2Qt.el evi si o
‘Exanpl es 8f this coul dTHdSsdfgd, CPPLARUARARTSIE ~BF&kt PP éé’é‘ltc}ioﬁ‘gQ are made
both to be abhettasavratasdpraepaat edbyieiphylanppllicetlidh Serial No.

appreci atedtr S a a have to be restricted
‘tol i sten/ vi e\ﬁlﬁzz% é{)ﬂ hé&? ﬁFﬁ“&r‘fc r nsgtgég‘i'on. One25pr obl em wi t h
recording, e.g.) music fromradiotransm ssions, is that the listener in

nost cases dogspgat JkRowiwhisch song will be transmtted I n many cases,the
song has alr ea‘gy‘%'een—p'l‘aye or a while before it ispossible to recognize
that it 19 a song that T@ﬁo&ﬂdeﬁé\lQBOB‘@éﬁrlse@@r deflethomh ARE Be§YStiEeRy. | n

addi tion to EB'rSretcoh:alhlgnelﬁenatimﬁedtelwla%tedﬁ%eest art hRgradi o for
acertain song_or watch for a certain fi thetransm sion tine is

unknown. ' As FPPEB&L1Sf thadi @aé(nd’oﬂtPH‘PoHnéBﬂE?@El&ndé%‘ta eCOTPOREHE Smredi a

i ncrease, neWo&eéﬁa%R%nSIt‘h% ahentabny aayaye ofsedrory r‘é@@td&&h@ertal nnent
avai | abl ehave been devel gped. The .Internet has now a bigger rolein a nore

or |ess |egal™&tci I1Pe§éld1§plte&-‘dllsﬁ\js§floﬁt§5| cinl WO 02/ Ommﬂm" ll’”"’mwe

PCT/ US02465537 d|fferent file formats. In particular, nusi

copi ed and rrgg?k _%bla%df %hmﬁn@% fg%rfer! %I H%Q)e&&:.%%e” he | nt erswaedozt N, for
i nst ance, hown, for instance, by
the |l arge' Snunber of Fsehasofs ingee theg@adiiot ﬁnsie&ﬁéﬁve@gtqmes t hat gi ve t hem
avai | abi | ty cQbphG %e@“%‘l‘ista'ale‘%éa@ékf%l%&)etdh' %e'e% Nepehlhr eMrledr al so

interesting to not€ that a greatproportion of persons who, |isten to
musi ¢ has |i #ptedteﬁﬁwaedget@ermrewsatlﬁ%@% I‘?é@‘?ralrédlllostaéﬁ ng to and

onlylistens teleddisqostl.at EFxRSpldd ofl xeds fcdulldhed rRehgal, wakizowhd
artists. That the consuner i.s nore int eresteoclﬁ %m{ﬁﬁ % from certal n genre
than in specMPSdCafViedts | sRRSOTHERT TS “h nusic

CD s withl5msked @nhdupspraltiesily. By oyatee plarafpluileat |a@|prtaﬁlh§t&ﬂ)114
describes anethod, of Sear ching,A3d mtehing Rreu Qushy sianed Rard sof
nmusic, calle k&? agail rist t ransm-tted nusic overc osen ra annel s for
aut omati c redarscttlemg(vafeva O@ﬂd’s@rtZO‘-é@ngl\mﬁerﬂPft haea seyes Lipax-ch OtnIfFe transmtted
song. Forzgacgjr%%rigm.t hAt H §etcgr%_n§earecl§ed RIsidnE JRCHEASG astart key in

t he form of part of the begi nning hesong and an end key |n the form

of an end- pi EE@nEMiSFdSRey, 1iSs té’ta&r éd‘el r]rlétﬁé’iﬁfr ¢ foste GA85% doR%ose

i n25advanced nfOk@bwK &S N &dHYTRANGd brgdirsisrE\erad.hi Mg hhaly Tdgeansni tt ed
over a nunber _of radi cha nel s, and whe akgilfs f ound, theefoart dn- betvveen

i s recorded. He 9905 rt?laéiyt HeEI R L& AN G R ilsit®
bystoring cawlybﬂeem frefcomtictd ndhaand tr eicoradistpopft 30 siewilid hamesi c
cat egory SUCHAS, RO gfdcfxfo%c‘%t{@ﬂe%re il Ca'tr{“é%cﬁtq nPtébe ﬁﬁﬁéoe of

musi c. Oné d| sa vant age thi's wa ng nmusicls

previ ously cldsém m;mecqqmswrelrfgartm afayp @rtitard] Jasy tl@e;Fé"%frarﬁ}éfl cglcﬁfr é&vi ously
stored on, ec%rtaancgoq@p%'éb%@érpm apaldittair@dianchannales for recording
of want edrmS| C not possible to extract one or nore keysfrom any song
that is pl ayé@aétﬁ“tlt‘?eﬁlroédltd-“feorl%dm}‘i%s 2 WD 02/06918 PCT/ US02/ 05537
‘mat chi ng agai nst radi o hg1iRles cMahlding e fidautcnTalD DLy ag&i a
full-len th versi on of that d&gg Anot her di sadégnta e |es élh\g IS not
possi bl e *0 AREHIRT A MR EHTHUt ST RN YA corrponents
'5si nce everytai”]mmg:rbe:tmrwayse dfeysking enoridexhtestiacinment reecai takdte

undesi rabl e sj_gnal qmgﬂlneg Sich t 2

transm ssi on WI bbe I nc é)} i nt herléh:eonﬁ’lé(e I g{a%%n% kglt{%réatrgllﬁ)&ﬁtqaal kers
or conmer ci al $1 @ &QUPOR HeSfusiagan qradtloletgraeinﬁﬁrseéw RFTHR Sy slidht
invention is meant to sol ve theabove nentioned problens by supplying a
procedure and adevice for the searching and recording of desired
sourcematerial in media channel s containing undesirabl e signal conponents,
where the same source material is transmttedlb5at |east twice, either in

t he sane channel or indifferent channels. A piece of source material can be
asong) a filmor anything else that is tine-limted andcan be consi dered as
separ ate from other material. Mreparticul arl Y, i f needed the 5| gnal s are

M~~~ o rc 1 - I o I T Y .



3 WO 02/069148 PCT/ US02/ 05537 and end of the commonality, and thus the
begi nning and end of the whole or part of the source material. These comon
segnent s way2be@1st ored for |ater use. The next step nay becarusor/essati on of
t he above 5 nentioned detecting of search key, storage in nenory and

compari son agpegeEALacsignshinabere shopak SEQTRR! Snblak anfr £iifient i ed

as Ol’lgl nati n romthe sane source materla can CO enent the earlier
f ound connDna§égﬁ§H%edTﬁn§ vaferasaltabheafPunibe, gﬂﬁ?éaéoﬁﬁbéﬁé aMerhi gher

10 quality sepgaephteinseuUife mBLeihatahban @oyl €obRagot t @Rei Dhtbakky. The

iteration may be_term nated, by t hreshol d value fo ation and
wher eby an agEEpfﬁﬁ?ymPﬁﬁﬁ éﬁnﬁsﬂwgegﬁﬁﬁtlﬁ?tgﬁ??rc#g LGUQFF@? has been

'iﬁentifieg 1huAbdrsbor aders bbBehbneapagesowythl aearéhr epgayesgthater on.
The invention,gives the us ew yays of continuous ght ai ni ng
Fecor di ngs. of i BuFEETnavE TAPY T A hoRe ERoS) Budha AR P RrDL s S8 hoR fon i s
‘used for 20 iadNapstemsgbssions, the invention can continuously record all

songs repeated on the ;gdig aidosexeothem @eeﬂphaxe'tﬁgtfgrgkagﬁ use. In

addition to this, when the uSer o ears a son ts to
record, the DEeposhignhag tbepngnsanauwb@nlﬁétantbﬁamuﬁaplbageﬂlalggd

full-lengbh kaeQLdhge ok &H%Ehsagglslgetha%eakéomlggénghgttagahahoh@ymeen
musi ¢, comercials and t on the radio ri ef _description of tEe dr awi ngs

30 The enclo%éathﬁuF@sréﬁéor§FéFF%HSt81FBrméxB€ttéPru BEMSPRRAPAYAYE t he
i nvention andnbWhyshtatetene waxtOothenpbrsaneéirngst herenvanetirasredhene: Fig.

L schematical |y, ilLustrates g Rhogeducecfoh ¢heghhansok & 8g8Eghikey of a
section or a™
also shown in an increasing interest in music CD’s with
15 mixed groups/artists.

The patent application DE 19810114 describes a
method of searching and matching previously stored parts
of music, called keys, against transmitted music over
chosen radio channels for automatic recording of a chosen

20 song when these keys match the transmitted song. For
each song that is to be searched for and recorded, a
start key in the form of a part of the beginning of the
song and an end key in the form of an end-piece of the
song, is stored in a memory in the radio. Those in

25 advanced chosen keys are compared against everything that
is transmitted over a number of radio channels and when a
key is found, the part in-between is recorded. It is
also possible to search for a certain type of music by
storing category keys for matching and recording of a

30 specific music category such as pop music, rock music,
clagssical music or other type of music.

One disadvantage of this way of recording music
is that only previously chosen music in the form of parts
called keys of music previously stored on, e.g., a CD can

35 be matched against radio channels for recording of wanted
music. It is not possible to extract one or more keys

from any song that is played on the radio for continuous



35 representation of a section of the nusic that is stored in a nenory for
conpari son and matchi ng agai nst the sane piece of nusic over for instance
radi o chawpaR®p9i48 W O 02/ 069148 PCT/ US02/ 05537 Fig. 2 i |IRQIBUS0EI37an
exanpl e of a procedure for recognition of t he music by use of the stored

search key: Fadendnl bisifates«88oCkATRe 100WA R g ofleoQEP! ot e picce of

the nusic is create are eate dcfions,” conpari sons
and storage éﬂt°m§ﬁb§ﬁéﬁV|8PFyalééﬁﬂlé&PgﬁhsV€r§éQBeﬁée§hB¥ €6Rgi-nuous

mat chi ng of §ﬁ6tﬁ@rk§l%aagahﬂ§ ephgcehaef1EUchnbbaboeé@bu@aﬂ%ﬁ&%ba&dover
for instance radi o cha neli E 8&54 ﬁxeng ﬁles ocedure for creation
of nore sear BHSREYSO™R HCP . WELARDks UBHeER ﬁb & 8?95 r GOBBRPETLSr
‘creation ef addbéienakySQahghbbeweeafthe kbesmakclrengrdaed, dehdeth rgldi th a
first search kex. éS Det%ile gﬁgc n Below f Iloms a Erg ﬁﬂyre and an
arr angemnent iila tﬁ agegp ﬁFﬁ§a SmBP SBUFCEU t & i ﬁgdla
‘channel s condasnbmgiondégbrablba§|gmahsmoﬁp@nenWslIZBeWhecéudhd sane source

material is E&gngghgﬁed 3t hgaggmhghcgga |§Q850|@agﬂgr ape. nedi a channel or

in different nedi a annel’'s. The meth i st ngui s etmeen desirabl e
sour ce naterp@mmaﬁélaAaegnﬁéyrépﬁaﬁéﬁlmp81§uén ¥3digl krapsmSFdcRSs and

distortiggs. Exanples @he89%@%6n251ﬂ&%ﬁ&h@h Q%Uhéaﬁe FHSke vkl ke and
simlar. The searchln and reco g hi t on in a raglo transm ssi on
) a%&

have been us@8°Y¥8 B/ PPG§@r§FP éuPR § qpprrE&EMER. 3C Bs to be

under st ood t Bakrithe fovehki e@ardhiay hhﬁlkédotdlhéeﬁflﬁﬁbﬂgedn@EMQgérding
er I n

hit 30 songs; it nay be used for filngs, nmusic_video of
our ce. mat or MAFC38 SerT. MFRG % BAPERPIG SHACPRSPd: N ERy Be GoRdohy an
iterative prcocoegonentenpwheiregthendamg, soarpar mageandlstier itmgnshisitgdal
segment s ghat cang LadiGAted Y REF’ Gh KRYS ARk ¥RAnhedMor in
different channels. A piece of source material can be a
song, a film or anything else that is time-limited and
can be considered as separate from other material. More
particularly, if needed, the signals are continuously
20 Dbuffered in memory in a receiving member, over at least
one media channel. The next step may involve identifying
and choosing a desired source material by an activation
member connected to the receiving member. Out of this
desired source material, a section or a representation of
25 the section may be taken as a search key. The device may
also select search keys automatically in one version of
performing the invention. The media signal located
around the search key may then be stored in a memory.
The search key is compared to other stored media signals
30 or current transmissions of media signals. If a second
instance of the search key is detected, signal sections
that in time are connected to the search keys are
compared. The signal sequences that by comparison have
been found to be substantially identical are identified
35 as belonging to the same source material. Identifying
common segments between the first signal segment and the

second signal segment enables one to find the beginning



35 the source material that is to be recorded. A user can by using the

nmet hod and devi ce, according to present invention, at any nonent choose to
5 WO 02v000eb348PCT/ US02/ 05537 record a source material teleatusoemnssantly is
transmtted over a nedia channel to a receiving member. In one way of

performng theyi Q%&”&fOPh t@@mﬂéﬁél%ﬁ&' éﬁ&otﬁﬁéoﬁﬁé'ﬁébiﬁnbﬁ eagQurce

materials record fro medi a channel. Theé devi sé
aut omat i cal | §n¢ deht Frg Wh@lﬁeﬁFnﬁﬁﬁb %%dt%%d9%¥r?ﬁem?ﬁﬁrléburEBeﬁﬁterlaI or

parts of thecé@ﬁéﬁesagm@ﬁtglmapdbéayeof@@s505eyat@ﬁSu§@r | ater use. An
exanpl e of a source naterlal cou% it 10 son that % BEran mtted
h

over a radio channel t&'8 P&¥FoS %Be@%%rbeBﬁnu%Fﬁﬁ Fh82nR 8VF|stener
‘may aftersa mbnttonsd aétdouingust heearahukeyef §ootagbt ahnmambirghguadl ity

full-length version of the hi ong d i h ce, TIh S an at
any tine durlﬁﬁp?ﬁ%s%?a§?ﬁﬁgl ﬁléég%g V%? %a egg¥¥e§89 ?ﬁagoﬁﬁ?ﬁe ful
‘ver si on of |ar©y1denp191©de33|nglglbating fBgmushagsame seuhod of the

invention, the deyig¢e, gﬁyca$59eagﬁen@ﬁé09é 11§ftfaﬁﬁdng§hﬁohn g gh@dio

transm ssi on and record each song_separate hus ena user of the
devi se to ha¥eigocaBnresubtisiy apaaﬂ@arr|@@§eo¢OWHée§@panétblgbﬁgs that axe

pl ayed oygr &hg1iedi Begd8he bAVEBLe8 @hvepihhetHaRN cehil8hBei ¥eBEHON at
| east two new uniq ways of obtaining nmusic. One way is pushing the button

when hearlnglﬁlﬂé§r$¥d song, and the other way is by having the devise 25
automatically record sohgsiterabobr mag baveeirhenatedabpl aythiresholEdi a
signal s, such g gdlo transnj ssi ons ang?te%evision trgnggi. Lons, that are

sent over nedfa” ﬁﬁeFErwbni ?88e?9grw E ? Uch-8sPe? °n§o
t el evi si on, EﬁhmonssaghenteqﬁlpuﬁﬁncusnteqpalétYthSObednimdenelﬁnednre

buffer r e: hu I ek r h i r
|nvent|g§gD ofégrégtﬁgegﬁﬁegggggiéﬁg%r%aélggﬁtﬁﬁﬁoél ?ggg ?gggaced wth
t he | at est t@ansnltted medi a signal of one or many channels. The 35 nedia

signals are accessibl ethg tRGeHEEHn YRPeBBYhACLEYR! BnkRBeUB¥WCRayE of

continuously obtaining recordings of source material,
such as music and film. If this invention is used for

20 radio transmissions, the invention can continuously
record all songs repeated on the radio and save them in a
play list for later use. In addition to this, when the
user of the devise hears a song he wants to record, the
user only has to push a button to automatically get a

25 full-length recording of that song. The invention may
distinguish between music, commercials and talk on the

radio.

Brief description of the drawings
30 The enclosed figures are referred to for a

better understanding of the invention and illustrate one
way of implementing the invention, where:
Fig. 1 schematically illustrates a procedure
for creation of a search key of a section or a
35 representation of a section of the music that is stored
in a memory for comparison and matching against the same

piece of music over for instance radio channels;



WO 02/ 0691L8 PCT/ US02/ 05537 Through this continuous buffering and tenporary
storage of nedia signals to one or nore nenory places, buffer nenories,

adj ust ed wow2/0e21¢8 , five days of tenporary storage, it is PEFSENBROEIN0 at a
nonents notice 5 record conplete source materials, as described in detai
bel ow. The recording  Figves PPBgkblecubeant bamsee dechdgsokaqheeord late
in the transm ssion of the source material. Wen 10 certaln source

r epr esent at i HAT poeReINAt L PReoE e ke C iy WEeePf aFhet Akoxedr searehe
device indicgtps that a material is to be recorded, a section or a of the
section of the nedia signal at ihat na% be selectgd gs a_search key. The
al so be a derivation off8he3f ol U SbHREE® 18" THEAURIFs8°Wa§ BPES save a
‘sufficiensl ycbapylesecpioneobft biker@usidedlsnedeatsdgoat efir aovageagetihe
search key; for, hit_so a,_ s i Ci I . put es before and
after the ti%%mg?ragfiggﬁ? %}8%%1scéﬁé%%gggégg%ggsgfggaggg%gthe whol e
‘transmni ssi onsebsthrt 28l3puidennhcali nliisi haseguenceanbyi continuousat ti ne.
The activati .t he ke [Rals) (o3 WHfa]: y ngeb : S B utton,
furning & whaaronthg ol e e R P HuBEEhaY RS

recei ver. Therassihiatednovay &PEoipetanae xadsmacheBNPyShy the devise. 25
This autpgat ed activat (g MBYeRembliggesed ?38@@811&‘(& peri egbgakby, ogr may
be triggered by sone recogni zabl € feature of the transmssion. In the
exanpl e of nBGFe PR2ACRaNFY¥SHraRSmi ssion, this enables the devise to
automati cal |y constructigi stsshbwBushcekhmplbasfbaeprdfephagedoan t he
radi o. The nusic

he user & pOESRBRPH JLof SRt ELBAFAGoPB: SoREaRgSh PRy Chc RS fp, 08 O ves

necessary | edgtacofinghwitbcer fédsseseavns kelore and after the tine of

activati can be determined 35 by estimating likely lengths of that type
of source material. For hit songs, 5 mnutes before and after the tine of
activation sBathdled dasgyhpLsoRpst cases. The 7

Below follows a procedure and an arrangement
for the searching and recording of source material in
media channels containing undesirable signal components,

20 where the same source material is transmitted at least
twice, either in the same media channel or in different
media channels. The method distinguishes between
desirable source material and undesirable material, such
as talk, commercials and distortions. Examples of source

25 material could be music, film, and similar. The
searching and recording of hit songs in a radio
transmission have been used as an illustrative example in
this application. It is to be understood that the
invention is not limited to identifying and recording hit

30 songs; it may be used for films, music videos and other
kinds of source material as well. The searching and
recording may be done by an iterative procedure
comprising finding, comparing and storing of signal
segments that are indicated by search keys derived from

35 the source material that is to be recorded.

A user can by using the method and device,

according to present invention, at any moment choose to



WO 021 069148 PCT/ US02/ 05537 nedi a signal transm ssion of the source
material stored in nmenory m ght not be free from undesirabl e signa
conponentwo ok/weyiagli o transm ssions, for exanple, it iIs verRCTESIIOMNIT O
interrupt the nusic with talk, at least in 5 the beginning or at the end of

a song. SOMeLLEBSq Ehgodkéﬁ mae&%xamaxhszeeubegﬁklyn1gh%rah@%h%t%h the
pl ayi ng of a song, although nost of the tine,a piece of nusic is played on

the radi o, aovarge Eﬁﬁﬁathﬁﬂnﬁé tPafskPEEEYLRA REBPEENY TRt @RfupEYons. 10

Anot her probbenpiesrbRaingt the BAVekBowvA, V\’@ﬁéeubBQ wQuNCelEat eri al starts
and ends in the storedéigcgrdln Thi s |nventg rOVId%S a solution to how

to find the BEHPRAFAGE AYCOFOHTSEUMBL LA cppdg SﬁPWnG nedi a
‘signal, esg.metiha blghAsilng Fhed dedleé aild aongmamaaamyt iidenttd fradi o

transm ssion_. If.the device is a call t|v Le it .may continuously
record nusi c PRaPePi FABgarBd SH gaﬁéﬁlgu PHu? a&EFéE?OO&
'autonatlcalIpasaseoﬁonge Bporceheateadiial Eng.savelthsseasestaomﬁodedure for
creating a 20 ?rgg key 100 of a section of a source material or a
representatlon 0 &t section. The nedia signal 10 may) e.g., be a piece
of nusic 12 that may cdnt exampheesitr abbeusicgnartesiponerud dibe albd tand

ot her undgsi caBherpagmeat %ra%ml%%db@i/e&e aa@ad%t %!ha‘h'ﬂ%ls ®0J al2adhle
desired 25 source material 12 is marke line in Fi 1. The

segment 12 h&S§CE1¥EZrt BY Hﬁ&ngnt@ﬁdmfﬁhoéhetgéaﬁ&ﬁtﬁéﬁrlﬁéy t5E Gsed for

det ecti ng pr@uioes ahdans Fhssicofisrahdrf mhnualt edfismis sbaadnoh Highsanme
source materi al

.e. 0. i ece of I The detectjon be done
30 t hrough nﬁPéﬂFE& §H&&c§ﬁB§F s%ﬁrgﬁophg%utheﬁft FOPHe SERF E%Pééy with
segnents of the dediiaesi ghake skeredannathengutfiee dmmnmy mmebglmylng

transmtyed Lat ef o, p§h§n<1%&s%@ gnr%t:o%gv;g%% Phe' thife Jeh2AR gl ons of

t he desiiéd source be carrie rect natch of the
search key. Lt Wysah@dYb@reasnmdao@utb?na piBUce@sin@f tihgemeithpdh@fsect i ons

of the transgh% ﬂthQﬁbnnaXhﬁoak%h@etﬂﬁySQQ%%eaG%b%hh%Eaﬁﬂ@'%&Q&a&hﬁCk'ng
t hese 8 691 CT/'US02/ 05537 séctigns in gne or nmany ways and in

one or many YRS {8 ﬁe§?dﬂp trePSHESFAPry 28Fe TELOFCt REHSHE sour ce
material . Prgbphaalsl yt.he THe@ @n%dbg.ﬁ&ilb tBel uskongdr thkadevigedes treresour ce

materi al 12 %%n@§§%o%%33 5% a ed llStS of the separate songs that are
played over the radio. This invention gives the user of
the invention at least two new unique ways of obtaining
music. One way is pushing the button when hearing a
desired song, and the other way is by having the devise

25 automatically record songs in whole and save them in a
play list.

Media signals, such as radio transmissions and
television transmissions, that are sent over media
channels to a receiver organ, such as a radio,

30 television, PC or similar equipment is temporally stored
in one or more buffer memories. In the buffer memory of
the device of the present invention, the older stored
media signal may continuously be replaced with the latest
transmitted media signal of one or many channels. The

35 media signals are accessible to the user, who may

activate the device.



S source material 12 is eventually recorded. Wen saving parts of the nedia
signal for later ' conparisons, the nedia signal 10 should extend a tine
peri od beWoroe/eq1ds aft er the search key that is | ong enouglPGruseOsssmodat e
the full source material. As an 10 exanpl e, nost popul ar pieces of nusic
are shorter than 5 M nghesughdchiBCechBenteas’ 8ulGeashyy ahioR bR lake

pl ace any tinme during the plFay of that piece of nmusic, it is_desirable to
save about 5SRPKEAPEsOBeMBAéaafidIBakSnhPeSTgf PEr "PRE MERETYf P4ECFFation to

ensure that pusiekrempmeeged afiju¥sed torcapturedfikve tays wiy the nedia
signal 10 may be about 10 ninuteg..(f counﬁﬁé Eny Eine eri%d cong be

sel ected, as“8BBPFBEY WhBR3ECselbnd®sHBECARt FalPy 2td8nl"PEEP “tniPaREE of the
‘search keg 1@8cosddevepliede sbgrak seteirondst hats desicribede iar decandect ed
to the searc S akge _.C Sk gn e . h y rL.son anong

t hensel ves a?gEgﬁand&gg %gggﬁﬁgpgnkgaﬁkeﬁi8%%??%&% g%ggiégﬁfpgfgd as

‘ori gi nating ﬂBGﬁﬂeHetQaweCQ@dréetnaﬂ@rFé? tzansgamsiby od tbemseuséegnent s
bet ween t he Ehgégighgnal 25 segnment and the second signal segnent enables
one to find the beginning and end of the commnality, and thus the

begi nni ng and end of tKBeRhbhe ypepaPr &het HEVi6Er daddgpErBalthass @expl ai ned

bel ow, the iterdhinespueedsmabbrddlt Re pbepenirecByaRBY, 08 keditGen bhea
corrupted se%nents 102, .104 to a m _ni_ mum by _gr adual | y repIaC|n% t hose
segnents wit RERRESPPLALEANC PEal g §RSI 198y aneCHSgé& FrERAdt REr that

transm ssi onpoahtt he sdne seyr be selerialdl bbat eetlreh khaye bade transmitted

in the past qQr._wll.be transme tt 5.0 futuce,  An i qFRor_t
assunption oFeeﬁghpkggehPYi%@%%t%gngige?ﬁg?%ﬁﬁg ?gcggfighgaofoﬁﬁgedesired
source mat er makezielsubstantially identical for every 9 WO 02/ 0691:1t8

PCT/ US024@5537 transm §§0Re0 skhfia$2AB s8046Ge ﬁa_%%rfifﬁ![c’i_eﬁtgyv 1R

reception of a song is close to identical every tine it is transmtted over
the radio. WierFEipReofinglsi resredefghediscgionad suaronadizgk theéomerci al s

and di storti gaarBhUugdd;| ¥oar 8idi Ebaganh eagkitientt hens@me csena be Bl ayed.
Fig. 2 displays a prgfgdure for etecthgg a sec%nd sectign of a nedia
signal 20 t hBERUEREaPREOLEHENGnATEREY TG fitMEaPprtd VG 1PRe sédifon 10 and

thus can be pensedatredgirveg naki ngelr eiet kaoleme reasmdesionmatferthal , by the
o i dent POal SoRRSRaRBL <5t otn it obotPen eanobit e SEnatRs Batior edihat the
medi a si gnal ag@ikasianshkdr tée cecorpiod Sagesion20@yi bet denigediynni ng of the
desired sourge mRLGH Al Kotk urning a wheel or by activating a
handle or any other member on the receiver. The
activation may also be done automatically by the devise.
25 This automated activation may be triggered randomly,
periodically, or may be triggered by some recognizable
feature of the transmission. 1In the example of music in
a radio transmission, this enables the devise to
automatically construct lists of music that has been
30 played on the radio. The music may be stored much like
on an ordinary CD player and gives the user a possibility
of listening to one song after the next.
The necessary length of the recorded sections
before and after the time of activation can be determined
35 by estimating likely lengths of that type of source
material. For hit songs, 5 minutes before and after the

time of activation should be enough in most cases. The



15 has a beginning 24 and an end 26. However, the signal 20 has a
relatively long corrupted segnent 204 conpared to the segnent 104 of the
signal 10wOomR@®eyasts of the two nedia signals that are i dR@T/ER/OBTt he
time between 107 and 109 and this nay be saved as the conmopn segnent. One

20 obj oot of nghgal baGALLYe,An86833 16k he rRECSBlirckNYBRkaRl Scpoipke

advant age of the re tvel Ot odi st ort ed segment gnore the
rel atively Iéﬁgm§@@W§nmlE®& neg bewbreg/ G591INAEFAUSHILOFIINA ef er abl vy,

medi a si gnal goppenBiiier edn sadrBNLranathiakaves, 0oz efakipleoustbag s in
the buffer nmenory. The nmedia signal 20 that is det cte Ikby reﬁﬁ%p|2|ng t hat

the search k¥$TYOSOMEONG&R: iREETTYPS theoRusis WiEh: té Leddhd
‘i nstance B00tat bhatingaakcrkay, thanendenfbe fs.wm_;her Soagttdthefsqr thiekeness by

expanding th est.in ossi bl t her th beyo I of the
search keys. 8ﬁﬁ§njgﬁ |C|3Xteeépm%%%g%i§%pF§%e 9L%t%r’%gt%%fhey o?’ﬁﬁha e from
‘the same 10 sdurmceomgt eriléhougbgmest 24 fhy bémeopi pderce @fmpwmsdy dis its

start and Stg& aB2Lnth hel BEATRIOLY 1308eSHarRdo TS (TR A cdARS Y COPYINg

a sufficient ng segmnent be ore f nstancé o e search key
200 and a suWﬂtbp@ﬁtBWYIG@§8§Fgﬁéﬂo®§gnent after the second 15 instance of

the seargly key 200. Thips,RhRYeRESLIeENAls $8Gk GRS ilhAbtMARS WiRdd N
further processing to obtain a’ copy of the desjired source material from

di sappear i ng thife FOURESH TRLET 1RdnE R TS P&ﬁ eneg Wit Fhsedtoedh signals. In

one enbodi rre&tec@frdtlhlg I nyentg thehlﬁibﬁa@r@f\u%smaVIslﬁ)guH:HQnrY&@ o geal
bet ween nenor.i.e é e deV|ce ma medi a S|gnal n_its_origina

ave
pl ace but not 18 qq}npo§n§ 6?@d§&e?n§ﬁ@5 tefﬁglldéhfﬁflcatlon

of the searcboh@;mmmmdImedsavbdgnaﬂ thegnedm@eskg@ahnn@submd|amdnmf redi a

signals, .25 i a i h i i gnal i t Or e i na

20 is com‘zt?ar 38%\% t%‘ %he%?lﬁlﬁtn?la%l% rgltdtj%(rgye(':f%g‘,né'l?“gfsgqo§1 I?d t}{h]%e'@?its (?fgt he
two nedi a S|gn&b@atocaZGYtH@tlaﬁéeﬁdeﬁﬁl@@W qmnnynwgyaiy|nﬁﬂqrdeUSera

treated as 'fthfaf&exsarr%aera%%dframt%@d%%ad&%d aHO ML Y RARY $ANd 30
therefore represent at "l east part of the desired source material. This

coul d be, e. Qthm%ﬁ?Qﬁ LM‘ﬁé“ﬁh@ﬁ@9§e§ﬁF€Ht@@nﬁaQﬁqrunn any interfering

talk or comrercials. |widig qa&@,st&a&%nantpr&@dmfret rfe,rsicgmkll@; ES
6 of_ the signal ment may be

!sg\elgfjl 1(‘3312 Itgtsgtasreg‘en?‘efyorloé)xé’rﬁpla set‘:&qt?él 9 stae-ltéé’dlrct? (':"f‘ﬁmg%sl it € before
and after theepegsemtatcidt of06hatesedthenvediThesimgaklas si@nal0 lar enanyat 11
e.g., be a piece of music 12 that may contain undesirable
signal components 102, 104 and other undesirable segments
103, 105 before and after the song 12. The desired
25 source material 12 is marked with a bold line in Fig. 1.
The segment 12 has a start 13 and an end 15. The search
key 100 may be used for detecting previous transmissions
and future transmissions of the same source material,
e.g., the same piece of music. The detection may be done
30 through matching and comparison of the content of the
search key with segments of the media signal stored in
the buffer memory or being transmitted later on. The
detection of previous or future transmissions of the
desired source material may be carried out by a direct
35 match of the search key. It may also be carried out by a
process of identifying sections of the transmission that
may contain the source material and then checking these



WO 02/ 069148 PCT/ US02/ OS537 matching or identical axe assumed to represent
undesi rabl e signal conponents. Mre particularly, segnent 106 may be stored
i n menor ywandoaitadded to by future iterations until the PUI/USO2688Ired
source ' S material 12 has been stored in the final nmenory or a threshold

value for teggbRabhanihs oheasheraniGayssadieah 486 ok hafysauces wRferial
as an

12 is, in this way, avail able ﬁ r playi.n ang tge segnent
i dentified eR@StosfahBenarqsn gVigﬁebéﬁanF § 8??r%é 8PNEESonl y t he
portions of wheemedila spgedkzabhgt, ahe mediti eabnal sobskanbnakhy thdaenti cal
are identifigg gnlg a shorter se%tion 13?n§f thﬁ desired.source materi al
12 is |ikel yoPE BESPEER: FPPEGSt RECAFFEL {énECt REREeBPF8n TGP it8ved. |t
‘the user Bs bookyehaatBramlshe dwyegentuhélwhekeosdaerdce material, e.g., a
whol e song, the first e LOG:aecaad Enstapas ALatle SBALN ekey i hound.
gt he the devrce onl'y works

I'n one sinpler way of perfornmng- i'nvention, /
t hrough the propezdsense. thremedipi sdgnpdunl ebandd sx§endt at Kameconpri ses

a copy of thg.seancRekeyel sindsa¢tke kdentkhychhReheghani ng agdqend of the
source matertal. This process is described above in Figs. .1 and 2. This

si npl er ver sEBRYUER FﬁeaFHPQHPﬂéﬁenﬁyeoﬁPﬁ1g§98rFﬁemé§§Fi8ﬂ°thésdéﬁice t he
first ideotitkaethp2?, CRBERNPSRAUNRRT pascthe ofi hakiveageoBhatdetththagi Wi Ng the
user a smaller,_chance_aqf finding the whal.e source material . 1 WO
02/ 0601 18 PEITDSS) GB83FTE<! HoPeABEoFRd "o aREALabr oF MIERG ERbSWhol o
source nater pdhceeagy, ttiihe doting shegplayonft hbatagiecet loé absie-ddscri bed
procedure | 55 eRgRNEHIUTRLOUAVL TBuc 8 Runk28sHERE A a8 8o T 2
after the time of activation to ensure that a whole piece
15 of music is captured. In this way the media signal 10
may be about 10 minutes. Of course, any time period
could be selected, as desired.
When a second substantially identical instance
of the search key 100 is detected, signal sections that
20 1in time are connected to the search keys are compared.
Signal segments that by comparison among themselves are
found to be substantially identical are identified as
originating from the same source material 12.
Identifying common segments between the first signal
25 segment and the second signal segment enables one to find
the beginning and end of the commonality, and thus the
beginning and end of the whole or part of the source
material.
As explained below, the iterative process of
30 the present invention reduces the corrupted segments 102,
104 to a minimum by gradually replacing those segments
with uncorrupted clean signal segments copied from other
transmissions of the same source material that either
have been transmitted in the past or will be transmitted
35 in the future. An important assumption of the present
invention is that the receptions of the desired source

material are substantially identical for every



S detected nedia signal in a nenory and conparing the nedia signals to
find matchi ng cormmbn segnent nay continue. ' One object is to detect nore
comopn sewontos9ldy pairing identical nmedia signals that suppi/esernssizhe
previously identified signal segnent 106 by adding the new mat chi ng 10

section to tl%%a%fsﬁﬁ@51%‘?1g’&ntthje0@aﬁeors@ﬂlﬁdé 3@ riinal, Ty £ hEhi S
iteration |leads to a | onger and Ion commn segrrent 10 stored in the

final memoryXeceRtion Qi st Sangs lI'T’o z?r?’eal %t EVETY dMSoritupt ed
Sﬁur ce math erk i1 tlfh@xsmﬁ&‘_f ht@rda\&a;@ﬂ tiheo Maldie . 15hwrﬁnet |t111§v§1rme®qees:>1ef hrmt chi ng
t he searc e of the nedi a.si t he sear 4 in the
segnent 703 érﬁ?&"&?r%tl grirAiCis @ a%d‘l}h C&gg}ﬁfﬁlﬁéf ?’f%i SHeF tEge
705 of the nmﬂ;mnlé_lygraaie QIlffo@ntecélaa:rsltgm@l tHe (stamtealsmg Hes dﬂsayrahl e
source nmaterial 702 th%t a§ %l%%gl r)l,%’u r&gé%% d%rl%&q_% It shoul d

0 con i e materi al

be noted that the nedi d si'gnals a n t e same SO

‘and t he sear cledosygs serzion Hf Bl Gledlizo signald@t itd@t sondlages to i denti cal .
A section 11 0] I menory
because the %g('%\éat?ﬁz%qq‘éﬂ tc%r{tﬁe%a(sil gna s;%g{%@%ede%tﬁﬁtggd {lOOt [éhed‘c see}ﬁlcétsi on 122
of the signalcagpbesiagnsgidareds cFd@ingt it frgp Bdeaddd® SOWISE conmon
segment Stoor eftietilhe Hynalhamriger bfbewsrettd}ﬁ@e@ﬂ Qmuel%@aqfcﬂ h&yﬁedl a
signal 90 is |dent| al to the sectlon é28 of the nedla. nal If the
start point 300U¥thE SREEY adnd the end of
t he conmon sagimmw,cet ke segitedeakrth ademogoocova}ts stﬂwlemtkjer i@ athat

material 702. ,Th m Ssi g, he .beg{ni ng
704 and a segnent?"ecflg‘?y stlgﬂ"le end%%%g féhtqn ezr?g:]r%}hggé% %1 g%ﬁf‘.t %]Hej‘
procedur e naymiheorhagmltrme aft gt idgsiined FonngEnmatanidl 22he tému‘ re
sour ce m%hse“@ Searﬁ%d%% 13 enWDZQSZ/ 0GRAAR RCT/ 10 2/i QR 7 2P

pr event e |terat|v procedures, including the conparison and

add- on proced@ed nedage VS Y g COTA URHess RSIGNT 204 SIoMRanfich41d on may

be set. This wgpulddhrm Arrdeirerdided giyibears of 'I'Heerp%tr't\éeo?t% 'two for the
iterative search praocedure. Another alter natlve c d .be %q use a knovvn and

i dent i fi abl e WP LAt A%fedider i % eves thfe

process. Thedﬁrﬂmd’wtarﬁn tﬂfls tneryanda)rsamd aisstxmse ddmn@g'ers%@m&iiﬂﬂ t lone

| engt hs o & nu.rrbeé: g q_{?g o, s Ments s & smal |l er n]tg tnhan & certain
val ue si e RIELo R 5 rﬁfaca%tveespt A€ Thére MYH TR e Mdh ¥t e to
be found of tile tHaultdaksowdanteicer ic th‘Ehe:ei]Iaé:rlaitelon shprtaldictrertsst to stop
if no additi i nbers of
i dentificati %’é? defcn I ent| ca rsétn rce tq%e%ae?e%%ﬁglléﬁﬁvﬁe&n% %ﬁ%ﬁd srbeddwrrent IS
found the first time, the common segnment nmay be stored in a final nenory

and be ready for being played by the user. This wll give the user the
option to repeatedly enjoy the commbn segnent,

10



20 e.g., repeatedly enjoy a song by connecting a nusicreproduci ng device to
the final nmenory. Each song nmay over tinme be added to with new parts of the
song and wiour/ogiMgng the |istener a | onger and nore conpl RET/UERHSEN of t he
desired nusic. 25 In another sinpler way of performng the invention, the

device works through thg rdeabili cakllgn RHEERIE ATelBudiriched akave, as
illustrated in Figs. 1 and 2, and wor ks through the .iteration process as

descri bed ab@@@téﬁ@eﬂnappyerSOHbétCPH§€@&&u§f 28dnd 0t kéec i$T30 segnents
toget her, theaed@vyse ahleymédes tshgnlaQn%sn;hmss.lsbki@tle@%u fbuyed part of the

source rraterlal, the || on nmon se t.he final v 5|on This '
si npl er ver sF&FCFIEHET %g‘@ﬁt i 6?\‘7‘5§%ﬁf§yu§§§ ¢f dRETEG smal | er
‘chance of 5fi rdiosg the identdcadyr ce Fhemseeond insttnice socme\dfcehmy be
easier to dey 4|I trates xa reat,i

search keys 3?%8%?1%3 32 lt e I’%’Edl a§¥£’% %8%8% 5%"3?] 38”‘%%1‘*%53’?05537
si gnal 30. Tiepamstingd the G&ﬁﬁnﬁalapbwsuéébUNUWWe@tﬂmg|mamh@d§,gnal

contai ns a Syl itdle AFRUNL O NANARIHADE v INFheBOREI R, EneThe met hod
i ncreases the Chances that at | east one of the search keys 300, 310, 320,

are free 5 f EYHOGRESsilFaBressnGnihatombs¥eRtdIiratend riom ke S8 exanyl e,

only seangh keyirdt0 matelrig ,f sedndnde ior Halye bel Gopli eC0HRORE Metncd dzan
| ater be natched with an . dentical sear,ch key when the source terial 31

is found in & STy 3B SECPaROHESedR ’Fl}i’@ TETOLYr Bk &FOTE60 addif0 are

not |ikely teage b&ﬂdﬂﬁduyncaaplyahgr amsdufﬁlszllgmllyb&@alkﬁ@e@ﬁ%andr@)l e
si gnal conpon nts are repea e e sane way in a

ot Y 40 he
later transmis$i &FC lﬁF&@@&&rSf 3 5e3§§|g %@5 é?%gt suppl enent al
pairs of i derstwf(fa.lcising;riarl 1ohgs egwmatls Stegrr@@rtplaértem tihiee siedemid fi ed conmon

FogTent % SASHIESE, 10 peAtth SYTREOTHIL A i LY eOTEn

sections that may be used in further processing to obtain
a copy of the desired source material from disappearing
when the buffer memory is refilled with new media
signals. In one embodiment of the invention, instead of

20 moving the media signal between memories, the device may
save the media signal in its original place but not over-
writing it for a predetermined time.

The identification of the search key and the

saving of the media signal results in two media signals,

25 i.e., the media signals 10, 20, being stored. The media
signal 20 is compared with the initially stored media
signal 10. The parts of the two media signals 10, 20
that are identical, or close to identical, are treated as
if they are free from undesired signal components and

30 therefore represent at least part of the desired source
material. This could be, e.g., part of or a whole
desired song, without any interfering talk or
commercials. In this case, a segment 106 of the signal
10 is identical to a segment 206 of the signal 20. The

35 common segment may be saved for later use, for example,
to be listened to. The segments before and after the
segments 106, 206 where the media signals 10, 20 are not

11



PCT/ US02/ 05537 This nmethod i nproves the chances of finding and identifying
a non-corrupted part of the desired source nmaterial in nenory or next tine
t he sour cwomaesidsl is transmtted. This al so speeds up tRCTUCOSSTOf

finding 5 and obtaining an acceptable |ength on the desired source materi al

31. The whol ﬁal@(:?ﬁ%%u'b@‘ fiﬁlénltl&c%ﬁp%%e@s'sﬁmbﬁetbt %? tlew@ngt eps as descri bed
above. Fig. 5 shows procedure for creating nmultiple search keys 500, 510,

520 in the sB&ﬂ@ﬁﬁrgéieoﬁlﬁﬁéﬂacf@pgpﬁﬁéﬁ 50M°§FtBPrﬁéF€H@ﬁéyand det ecting

of a first oeegmeatChokema40®e etotred HRdmamsirgnandd®e TdGedr @ecthyr e
conti nuous w.th_ conpari e thre; %ﬁngh Eg%s 510 00 and 520 with the
0

rin
nedi a S|gnalfuéBreTﬁge§@gﬁeﬁSk8?t% i TGt B5RETEA FOUIESti cal to the
‘search kep 6matemdalS lhhssi béenatitoged nat chebd&tinadnmemersyegrent s. As

indicated ab%ﬁ%gsﬁﬁﬁdn% ??Fskggak% ﬁﬂna§90n6? n%ga%% halnT%ge sane source

mat eri al but fee er ent a si ave |fferent anount s of
‘undesi r abl e segrentcdfpordntie §9@HC§sm@aEKlaﬂd1@onﬁerGmat§18|mﬁewferlng 20

with the SOU%%%lﬁ%EQQ'QBr Eﬁb%1&b°$h@¢%hhh%e%&E9EtH@%tﬁakoaﬁonpare three
stored versigns 40, that Contain at | éast parts of the sanme source

material . Sin 9§nFH§ﬂ§d|§n§ %Q@cﬁngeﬁﬂeéﬁepﬁéf§§5r RIRESP1290187d t he search
key 500, 1@ first COWWDB1&@9”&hﬂy4Q&eW®Mero&@V@d theth@dﬁan@h g2 lRenory.

Th b it th dd d ft th
common. segnentA50358s LHERGE antn SSESRENE 1AL Y, SARACIF 20 G ¢ he sear ch
keys. Since tiden¢iifsded,mandly beBWQEMetheeseaDmh1b6yo¢0®h&nde&h&e§earch key
o0 Lhe ModiRytcanfhcdlag 33 3504TRAINO (Bl H3Rkald AL B ke from

t he sanme source materi as the e |a S rence’is that

bot h S|gnalsthaeet@edﬁht§n@ntléﬁnuﬁtS@Wedndeiﬁr&bbeugegnab dogkonduet s.  An

I mport ant, <f eatur b USSR er et n the r.ch key
520 35 a%g t%g g@grca&hg%t gg@ §ﬁélg g?g&?ﬁgwg%EQESQ gegre gséﬁ%@ to have
comon partsSagh the ﬁé&ﬁé $ilgealt hgo Segead HRtRRESe OfhEReoSegitielt e from
the same soukes 16 fo\Ra02/ 0691:18 PCTIUS02/ 05537 material. This nmeans that
signal segnment 602 of nedla 60 .sSi naI iS's bsta tlaIIy hgﬁntlcal t.0 segnent

404 of nedia signal 40I%aREe: FLDP Sﬁﬁﬂﬁyég 8£W1Pﬁe IDYGEEICE t he
common segnethe detvieef opdly wemisy thboaghhahe prprecedonecnay The r epeat ed

in the i%%ra%&&%t fo%nda%o%%% r%%%%e%go%%at comprises a copy of the
search key is used to identify the beginning and end of
the source material. This process is described above in
Figs. 1 and 2. This simpler version of the invention may
only give the user of the device the first identified
25 common segment as the final version and thus giving the
user a smaller chance of finding the whole source

material.

12



One object of the iteration nmethod of the present inventionis to in the
final menory acquire a full-length version of the source material that does
not 10 hawe f¢ldhdesi rabl e signal segnments, i.e., talk, OTE80e03833,
distortions, etc. In an alternative enbodi mrent of the present invention,

the method identifies FeULRerBaLer tak, cauﬁaeQSOHIElaaagg @ﬁetaﬁon@dlo wi th
the help of a search ke%ﬂﬁg that is cted sect;gn of the sayrce

material or SOPEFFeRBLE n ngthaFggeSP 3R ESP9etanfle thEnEagddQch key

may representha akbyeshestribetli proockdardesisr edpkatedongmetroas times.
representati t i QR. I er

recogni zed b?ﬂlgén%ﬁgyﬁﬁggéoggiﬁgngggﬁg ﬁgdgmeenspgggéearcﬁlPéyggﬁd t he
‘medi a si ghal deThekedamedaanedgenlofinpessiembsymendodeomphat ngat hiee mediilai zed
to determ ”esEQEFQEQEgefQEdS'nE‘cEﬁEh ycBﬁ]meeegtasn%eagghmgﬁxlaﬁ% a section

of a nedia signal. For exa corfrelation ma use ere a section of
a 25 nedia spgﬁanD§CéoﬁﬁoF9eée%PFh BPKEr coBmPNoRSIBRNLe byapa igingt her

nedi a signal $5bAt9BLal Re¥ahugsghhatk %ﬁBEe%ﬁpbﬂ%méﬁgr%ﬁeo rekabh@fiyt ¥
bet ween t he tmo sectiqns i nvol ved. her the val ue the higher degree

of similarity @?F%f%edaﬁégpﬁﬁss?ﬁgeﬁlgﬁgﬁ PﬁeaéﬁéHSetBF PRUNTMBG CBEAPG nat i ng

from thei1paneegetibaetoatiei aignhll gepeeak, 186certbeet Hht ehe Whawe the
secti on under _investi %tlon i s ctuaé é fr n1th sane tlgp&gerlod of the
& PE

same source WEFSFYal fFofh #AFERTERE Red w&Y9EEKERT mEYS¢Tel d a nore

di stinct pattemmow skgamemtich085shpgkdr inakhe dtinahemembely.t han t he
surroundi ng wrong t'”EFﬁﬁr'QdiilhgﬁrEQEQGB WNEnSSEhbae EQ% 1e§?'%¥@b¥§91'”

the correl ation process. “Thus vanta eous to
02/ 069148 PCTpgsggposés$ouéﬁgema§@éﬂaéné1pnm@we9é@Wr@uétf@@mptb@ess But ,

| onger SQ@tIQe§eeh§@v@ep%e@e§§r@fphaﬁéﬁih@gtBQW%@aéeﬁ kE?rQEQV%ftQ%%E is a
practical |lim sections opne can_use. 5 her nmethods can be

used to det ePRAAB SEAPPAr I'Pr eShBeERBERDSKEYI 8R4 P ﬁE&|§e§W§ﬁ§I§03lﬁfa

net hod cal | edheamealibakighalt Be aedr ehekegaras key ¢oer ehathenselgmedt

section of a_nedi tgnal ,..which i en npar d_to,other ectlons of
nedi a si gnal g %b%sgﬁgéﬁ Eé9n§ﬁd55 EtWS lesﬁgﬂﬁi glgﬁSPtFHQP are
to be conparedefdESﬁkhbmeSSOareefmQSErmaﬂngezedatnhgala begtihatinghey have

oSt 159 908, 3T mpT B8, 1B, 000 SRl QTN RoRSEL R ke fibgactod Trom

the sanples o Section and € absol ite va
signals 70, 80, 90 contain the same source material and

the search keys 112, 114, 116 also are identical or close
to identical. A section 118 may be added to the common
segment stored in the final memory because the section

25 120 of the signal 80 is identical to the section 122 of
the signal 90. Similarly, a section 124 may be added to
the common segment stored in the final memory because the
section 126 of the media signal 90 is identical to the
section 128 of the media signal 70. 1If the start point

30 130 and the end point 132 represent the start and the end
of the common segment, the segment 110 almost covers the
entire source material 702. The only missing segment is
a segment 133 at the beginning 704 and a segment 135 at
the end 706 of the signal segment 702. The procedure may

35 continue the iteration in this manner until the entire
source material has been recorded.
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15 differences are sutmmed up to get a final cancellation value. If the
sections are exactly identical, the resultant value will be zero. In
practi calwOod/06H4Eorrect match will yield a very | ow canceR(TAUS0BASIEEl ue.
The nethod is called cancellation since the sections will 20 cancel each
other if they are identrbC@h:evehtnehre darecalt ivachealredr prodddRireds,e very
simlar. aQr cancel. atlon s _for correlatlgfh t hat the

| onger the se8F§8§§n9h5¥ CaF8 PRy 6P 80 PR ?ﬁg "SR & SS S qRIE Sy
di stinct a 25oceveesct amithelesholld beluloﬁbrabevmaMBMUDunmdyn&@h@@&

correl ati on 849scanaell ALl ANkl AN OflEkNGd 9Rash Seatianpd n the

process. Since there w pract i cal sections that
can be uséd fex tbe étgratPVﬁ1ﬁ§a6Fh39r9F@éé§§|ngA@@GQQKt?ltmmmahuﬁ$

versions of bghhdceer ebahls@n aanﬁo%naaldl ata'ewaﬁ%m@e%na%\et%%qsﬂf&ese
met hods S|nphé consi_st of not invol V|gg ever le in the process but

i nstead t aki R§ 8vBRFIR EHISRApERY RFREMENREAS Sé &ﬁ? RERSESSHr oRE and up.

N does not evemmiaweidh b@ liee&ai:llbﬁdm‘agrl d@sobbe eafdgyered Wbenster to step
within the c IcuI t|o? of onﬁ ﬁang val ue. The nmet hod of invaqlving
h& 3 £

every N th safpP&"s OS2 AR RS SPEFFUSTAASE37

coul d belgsetthan anserbahervaéuhodsnterthasognhﬁﬁmgoaianﬁammmﬁsbaﬁm&en t he
search key aplegeSaehhonngt KRAhAcH AR HNBeSERRNE ¢Qgg not have

e
to be the sanme from processi hg value t0 processing va % Q%$he sanme S steps
in the searcﬁOM§?eamétﬁﬁéa§ectFbﬁ Gﬁé@ﬁtn@@e@ﬁwgéﬂﬁ@nbm #sieitn tohetop

cal cul ation gf ﬁ%CQdHEQ‘i%ié'ln&o\'ﬁﬁibﬁe s%?ﬂ\t gt lﬂ%s”%%@n } | '&%‘Qg‘l‘i‘:\é' sed

net hods have been naned nodi f corre i on and cancel lation. 10
These nndlfl€&rﬁéﬁﬁoa§m95ﬁsgp§e19€P§159§9FH@P3r@§UP§§PtWEén SONXS® ng for a
mat ch andswheateedaathi ng for the beginning and end of source material, but

the penalty fromnot usin every le in the proc is that the average
noi se | evel away fron1§hggr?e89 Wﬁ cKePBCC4n 18 ﬁ'&ﬁ ihﬁhgﬁrﬁﬁe% i
sanpl es are th&obwmdonlBegmenWawagfbpestomsdngnthefunménmemnryhanmemkce may

solve the pr QQE@? ?forcg gg.a%‘a gyzltgx@alu@e&hat T8 (534S 'Elkrte,?%él\g th

different gain norna spective gain as part
conpari son pnée@s§heTnptznnn@pnmbpsatedﬂyoﬁng@wnt@@ub@mmb@osbem@@me as part

of the p@@cegegof &esea%ag g 'aas%'n @)lyscohfnetctﬂ‘ingogp%'si%n met hod

utilized to erm ne the d simlarity between~the search key and a
nmedi a S|gnalrﬁ§r9ﬁécé69réﬁaﬂpént@eﬁﬁédféﬁaénvewpﬁyr nmBelrsd sEies @ayesul t 25

i s dependent oQ@rg@iiflei Bet laadéaglaal wikdl Rewl PaRta BF hod @ongOrRENTHuULON for
gain vari ations coulﬁ:g6 g plied t normal i ze the neasurenents. There axe
d

several possPBVdnHe ls§8€ﬁra§ PﬁgFﬁéaegs@OSF 508PS etenaegsd oFF O4n
audi o conpr esher dekirkd kusdcthat is often used by radio

25 In another simpler way of performing the
invention, the device works through the identification
process as described above, as illustrated in Figs. 1 and
2, and works through the iteration process as described
above and in Fig. 3, but instead of adding the common

30 segments together, the devise only uses the longest |
possible identified part of the source material, the
longest common segment, as the final version. This
simpler version of the invention gives the user of the
device a smaller chance of finding the whole source

35 material, but this device may be easier to develop.

Fig. 4 illustrates an example of creating
multiple search keys 300, 310, 320 in the media
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30 stations to prevent overloading of the transmtter while at the sane
time sounding as |oud as possible. 19 WO 02/ 06918 PCT/ US02/ 05537 One
parti cul awOomeiohods of t he present invention that has many ROTARRHESTis to
normal i ze the calculated simlarity values with the sum of the absolute

val ues of Sa@ﬁbﬁ&ll not.he THEE! meRhol ikt paest cullirl yrRisaahifiectere!thed cancel
the i nfluence g{l var,i abl.e si gai n ch as.for exarrpl e.when a pl ays

the same son§e8ft-3: &d 9GPt &P 18€CS‘S|SSH§%§Pt&ia[lf aronnty ot FgoLen the
m Xi ng consokdgnéiie conponenatsi.oTher metdiodi edcremselsatinen chantesisethtas a
method to deter gigs! e degr efo0koaliThl RELY 86! 1agD 2 search ke gect i on
and a section of a iasig It can b T3 ude “t0 'kndw’'i A advance about
‘how hi gh Bhe fzony elmdtesonrabéleuélgnaé compenentst.ch i s expected to be Si nce
medi a signals that arerql gpgt jhdeRtretkdeSahp1eeViy F’l‘ﬁ‘p’se‘é{‘i‘c e
because they ori gl nat e fromthe sane source teria I'S possI bI eto
know i n advaife [E6R LRETexpiesigable: Fdanal SorpORest smineh casull@tiegok

like. The copeeghtEheahwitht abe iveny ighll keartd kB¢ SeRMCR ek A d on.
Therefore, it |s possi_bl e t in 20 adx}gnce cal cul ate the expected

correl ati on VRFGELEt dicdfr Efmﬂ’atlE‘ht SPHREY O3t F@It&’talnﬁ@lttl’fédsearT&? key
secti on wot hsiehsehf keyd Bororralnldzaag ttre nesulltlk‘mltyh toh®eaima tethadd nmevi ng
average of t S I 0 rch ke ection. This
Vel ue has 25LarBr Mot Yol BecaRUR FhedhubRe R a R sidhgr o

correl ati on ¢empeneniist a@:&nn@@ flisedys ot bef Ip@ggltblde ecr@ctdyt tﬂrm cl@®, one
search cri tewagn ifoyl ?a‘ﬂ%rl 'E%ntst:h]‘is‘é‘ibha Q‘th'eopr\é%'e%fesggl%a'b et he expect ed

T-val ue. Anoth use he T- ue is determ ne the
qual i ty of réEesiansgster depecsapurpdemeatat @raulens O\ﬂhéﬁ@é\l@ﬁél ssiomedl

segnent s13r e ste?hh@ﬁt‘%sh ¥ BRYP18RACARLY 71 19 o0F CAIRRe st sane

source material, then it is possible to use the T-value to i'ndicaté

somet hi ng ab8ddingethess| &tdid\}élﬁ’ﬁélll CPMRN3SePRgRLtEs to thE §MMARt er f er ence
and di storti gagmehti A5t ead almedhy cal cul ating the T-value for a nedia
signal at the correct match, the continuous T-value over 20

15



wo 02/ 0s9i as PCT/ US02/ 05537 part of or the whole section is calcul ated.
This section may then be correlated with another section fromthe sane
source nmewera2@p91asd the resulting correl ation val ues and ROEWEIRGATHINg
T-val ues are conpared. It nust be noted 5 here that the signal segnents

that are to be conparedhsSROWEHR AlnipaRRed RHd Bt NYET8iZRhd B AR N

and that the nunber of sanples in thée cal culation of the T-value should be

the same as tRENHYENTG @ ORR-CHaPsbpant afhdhe desdredamoutiant i cal ,
the earlier aaltewiatiednTl mEhotdl tas rxaultd nee wxacidurddhamatarm aas itdhe | ater

cal cul ated correl at.ion val ues. Any departure fromthe expected .Tval ue may
be due to so%&aﬁsﬁ‘&tgf%n &d as’r,liSéDn pefldtuseruzﬁ itglr? HeeES® 9fs &é'écﬁﬂﬁj t hat
‘bot h sect iSonganglr iopitrEng nir am telos egdi@d 1o dreegy thatoer itdle. dE®E rgpde acarrdehe 15
departure frqutheg_gxpgcte - \AJES e I e differ ween
the secti onsg_hl S Iqﬁl?el yeit'o g@; I't may?al SO c%:ar%gg% rre% tx%fteal%fea]ﬁigl e
correl ati on v&E¥as ixee stiepse aso dansribesl @ovWehen two sections are of high

quality since it is unlpikel ¥ tdRbwsSiaMgricdRAOPH HAURADEE A 1GArd upt
bot h sections. Many sections can be conpared to get an indicationof their
rel ative quaFERFCHWENst B0de S0 i &9, Weltthokeamentd 52 In@f Bedidhpar ed,
then 1 ang 3sigmalfl 509! lf t2ranthtZhity snteideedcefindetor i HikGtt khe?d
quality of SeCtiOFf of gggfa Qpals can be USﬁq to s a criterion for
when a secti ST K¢ 400apda th¢ J560 2 fddit! 40t i £REaRTAEHUE used to
sel ect secti eositdhuouse wijtdl idonpaktied atteerthnme [Eearmhokeymt Saen guiceces
from di ffer enfq gogr 409 9fe e SATR HAUT CE TR Gl A8, 3 SPldAed

together to rm-a’l onger continuou i'on "of t'he source naterial. It
coul d be di sbedbiongubs tiamd igddry tidenfddad! yondthe seanph keyg R0 tandahen

Pl aying 4Be hhieCatdieARangS ol iy WaRheds Mo 2achldrald 0n a5 the et hod

to 35 determ ne the simlari et ween sections la signal, then the

expect ed val d&8ddcaiefapdRvitay the degde 5 Perl@ 4Phe Sdegbde MYy stomitadm ty

determ nes heWef @amél souRe0 063448 Bult/ WaR2A08%37 JiffFHEresito nld¥ a _
cancel | ati on val %ﬁ i %ﬁé(Cagﬁel | ati on can be used to deter.nm ne when sections
Fe DReen&d £

are simlar, S29¢ EErents FMeantSe L yndesddNE Signad] ati ve
qual ity bet weempseehitans suren dshey lkawddoesmmieicdials)ed nterfering

20 with the source material. This provides the opportunity
to compare three stored versions 40, 50, 60 that contain
at least parts of the same source material. Since there
is a match between the search key 400 and the search key
500, a first common segment 402 may be saved in the final

25 memory. The above iteration may then add common segments
before and after the common segment 402 as other common
segment are found by using the search keys.

Since there is a match between the search key
400 and the search key 500, the media signal 40 is

30 assumed to at least in part originate from the same
source material as the media signal 50. The difference
is that both signals have a different amount of
undesirable signal components. An important feature is
that because there is a match between the search key 520

35 and the search key 620, the media signals 40, 50 are
assumed to have common parts with the media signal 60,
and that these then originate from the same source

16



5 originate fromthe sane source material. The nore two sections fromthe
sane part of the same source material have been contam nated with noi se and
ot her di sWOriRAcdds, the nore the cancell ation val ues are eqid3005330 depart
fromzero although the sections are normalized in gain 10 and correctly

aligned in thHEerEQloneTﬁﬁ%eh@%hbvehaEh%1§%ﬁﬂCQb?&e%@dG@Qt%E'ﬁ@dﬁ% FRctions
of nedia signals is perforned Hﬁ on a sybset of the avail abl e data and/or

a transfor mafigR3df 18nSULESRRE 1RhLY ééﬁpﬁlﬁéldﬁﬁesﬁﬁmﬁﬁﬁy4®éy§ BeCHe&r t he
device 15 usesgaaly4a, fb@@ttﬁﬁsOthhenS@é@h@&tb@bhdtﬁﬁnUbetB@d@@t%&ia| when

creating a s rch ke Anot her way LS at .t he device ecord the nedia
signal int rcﬁﬂpénsgﬁgpﬁpé FPIE?? gﬁ adr PERGFY - seggghw%ligs and one or
‘more files foprocatiareusay begrepkategl ayi nge Ateeatdlref istep20agny be a
recordi ng OfdgEErE%%d?a%'gga' but of | ower bandw dth, or mght be a file

that only contains cer farn frequency intervals. A search file may al so be a
representation of the ﬁ@cop@e@C#e@ﬁatQEQnaErafh@nsm&mhbdfDﬁetban be used to

create the s e 0:1.0+25 156 h a nt, of the
search key ?%%%Eggr%nﬁggfgbﬁay%aféo %eﬁﬁge 1% . méﬁggﬁda |n%|%g and end

of the sourcéu%&réﬁpéFh FGFS#9§|9ftF§ﬁsﬁPPF€G @@éﬁrﬂ&éléhaé §ogBcRA | e

could beja Sﬁﬁ@éabﬁyrﬁﬁﬂéﬁh@ﬁbﬂh shgnaedisegmietital, at ea,|l @wak,sanple rate,
e.g., 6 kHz. This 3Q 3 can be _used to create the search key as

well as to fFﬁHm§HSPﬁ ﬁ&?&@ﬁngPSVhE tSearch key and also for finding the
begi nni ng and the end ah the adterae tiwee embodihiean bhl&h&t@tbsénd stop

f t b d f th d st h t I
in 35 the TubrSOSHTy FEGOPALASS CHENEE4SH FouAce DaFArARa o urtn 7 | os
isto decreahettBengse@nfahepmadhsslwgtpomme h22p oWDal2ka&eh: key
PCT/ US02A @558 kN ; %”thgﬁeﬂﬁé Olze 1EBV€E”Q %h%th%%”h' LyiRe eyl ce

creates a search ey an searcC es iles tore on a nar drive.
If only the ﬁﬁ@@é§§@ﬁa§p@@d0ﬁstb&§tS@ﬁéa@ﬁ t Forf gxanp e nthiengerrehspeed

of the devisgey RalyS rle %egaﬁ%daobe%gcgﬁgkﬁgsgaelghOBQdanaQbar%ag®ak on the
hard drive. The downsi of this i.s'that the hard drive has to be accessed

contlnuouslySOPﬁugrb8nFFRE§§§P§aG§Pﬁg ) %@@t ERChASTher ThEy d661F&Fs or ni ng

the inventi ogoutrze dﬁ‘tle&&allamaﬁ}'f pat Q‘e&o@lnlirz%kil by qbemafghnkeys
cont i nuo

t itted
sinultanggusﬁﬁmﬂﬁﬁrﬁﬁ g&?&ﬁe%egb %eﬁ%%%f%%yéggpgﬁ%ﬁa§%§gad§ﬁ§nal
conpletely in the RAM mhemeyazke thaudbeirceft possdedreasehodse theed cbor

accessi ng i nEgr Lk gnly ¢ 8l RYRIHUAL 1AL GILEY S A0] HiHUS 133V BR RIS TOr

t he devi se.
the search key and a section of a media signal. For

example, correlation may be used where a section of a

25 media signal is convolved with other sections of the same
or other media signals to obtain values that express the
degree of similarity between the two sections involved.
The higher the value the higher degree of similarity
exists, and thus the higher the chance of them

30 originating from the same source material.

In general, a correct match, where the section
under investigation is actually from the same time period
of the same source material from which the search key was
taken, may yield a more distinct pattern with a much

35 higher value at the match than the surrounding wrong time
periods, the longer the section that is involved in the
correlation process. Thus, it can be advantageous to use
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15 For exanple, by |oading one hour of nmusic or search file into RAM nenory
fromthe hard drive or the transm ssion, and searching the RAM nenory with
many searwld okeOyH48t he hard drive is given a rest and thus RARUSIRWSE3E Mmay
save battery power and also work faster. 20 In another way of perform ng
the inventi Oﬂongla% @%Y:'tﬁ%n@a)inp%'hfeorc@rtrQQa%@.%c@r’&e%%d @%ttchll%g%fr si gnal

sections in a hierarchical way, first selecting out a nunber of possible
mat ches, andSEREACHS AgSL FEFENSr BOFSe PROCSSS ITY FOWE1 F&de shed@Ea%® ches

anong the possiehlee i85 a0peactiealendmile tcomOwAYnef @Ritidnishichec@drd be to
first calculate the correlation between the search key and the nedi a

si gnal , |denPFFy|ng the sections of nedia signals that have a hi gh enough
correlatien with the seahelr meyhods afnebet hised sw@wetxma he identified

30 secti ons Lpa1aUEs IDGe s SecaineThs natier dignagaul d e st ng o

larger searc Or $Ome Co erent 51 069148
PCT/ US02/ 05531Ethh>ei saddeld Kﬁ@y!caélé@ttl@nf,l Mec@mawmﬁceyou@@e fimat eri al can be

composed in difblenent HaySs b A% 1A o8 PEEALTIAGHIE Wientian, the

used search Kkeys are short such as 1-2 secon g sections o the medi a

5 signal . | nthedt sempagpcoft pethernisegtimas dfemeddr stigmadsar cTheey mi ght

be a repneserdticon kel &n@eweorgecftqrod il mwabm@@myltmﬁta Jrel hyyd cal
transformation to that se |on or tractwg}tgr sqme descri bi.ng
char act eri st FOFPTEL FGTh S(?f (?r RN GFHEHREF SN EFE $he search

keys are rruclttrﬂam;ng;efeyarhﬂv@alalaiom lvheu Sathel radenbi MHenon hal tdampdrgs essi on
or using progrags oo ARl Gl DML & §E3CIRG12TRH 4,80 gnal
searc edinc

The different types o €eys can 150 be Us i nations to
better find ohdedesiecsd oneding Q@@Ibsojlsltlmsrtaéwsofofoml'sﬁaﬁsl ng sanples, the

i nst ant aqgoualq_t Iletnlég% qleug%m % e Q’l"i‘!alh’&aqk%lhort i 4 son

process,, It nay possi Ie to |nde the music so t gnal

segnent nay br@lslteor ede\/r‘ié}ee seifd issgneme Iexacddie identiced + de

di stingui shesdhat 20 $2AMRNyiNNOBOLHE MUSIC p B i@4AMRIS, & Song may
have a uni que drum segnent and onl iqa portion of the drum segment nay be

stored and cGRFFESE 6 tSther Idedi FnASFYurkM E e iprufiddtgrent i s
| ocat ed. Any TiHeTaheltdhost drslraaae.gmeraaﬂc%mla&mdl aQaide tHe KR@RHs iws 19t or ed

in an 25 i ndexed ry sqQ.that, it .is not n sary to searchthe ntire
memory bd® oy eﬁe aﬁ%ﬂ‘b)?g:d’eﬁorltﬁ Shedt Hife rﬁ%‘ffa)i'l'h g lahin 5&?&?[% may be
t ransf or ned @ﬁcmluﬂﬂumnnﬁtnheyﬂquWWHnﬁisimihaay to reduce the necessary
storage requirenments ory tq}%]%(j_lgd tal & tc%*}f' ?Er%nn ad%ot shere ay  of

ng

perform ng the invention e steps o searc or ‘and conparing the
stored sear cl¢dm§e§am1tdm,c¢rh’a§ntth¢ed4cﬁlgﬂrgrtéles s®C trigasr dddtt s i ssi ons,

ey be done hycARIdUGITe JRVENNGAR 1501 dreqaiaies. For exanpl e,

the search key may not 35 include the whole frequency register, but only
certain pred&CaEfGteaftcdyEidi &€ Wien used for nusic in a radio

transm ssion, the sear Hothe A -t ieRiA M tHRIe24 correlation and

cancellation, will gain from using longer sections in the
process. Since there will be a practical limit to how
long sections that can be used due to, e.g., limits of

30 processing capacity, modified versions of both
correlation and cancellation have been devised. These
methods simply consist of not involving every sample in
the process, but instead taking every N:th sample, where
N can be any number from 1 and up. N does not even have

35 to be a fixed value, but can vary from step to step
within the calculation of one processing value. The
method of involving every N:th sample of the media signal
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WO 02/ 0691a8 PCT/ US02/ 05537 frequencies 30-31 Hz and | 3000-13100. Hz. The
30-31 Hz signal nmay be used to identify identical drumsounds in a song of
certain I¥APRM6I148 certain tine intervals. Similarly, the PXI00920SBO0 Hz
signal may be used to ' Sidentify identical guitar sounds at certain tine

interval s andohedgbbsusEHEOQEQth ptoeedweehtay Fber ebeognieitdegne by only
searching for na ) gh@a radlgf%ransn155|on en a mat chi ng

si gnature on 9Wé1§61§Y VF@&U 883rShy §6¥qand eh&eREABRy oLt REfifhe 10
13000- 13100 Higﬁaéquemheestépesaqaenbeddaed aorpaad. tbf beheéheediamesi gnal

has the sane at 0 1 Hz frequencigs, then it is
assumed to bs ? 0%8% q&? v%ﬂﬁe g %%%C%QSlng 3ﬁﬁ§eCer&§Fn56§Fts of the
'frequency5155tegSsuarthaySBe§Ghtkﬁw beﬁtéhecapacnpy usdge conpared to

sear chi ng th?nW@QE@gBEQQHeQEEh&ﬁngﬁe é%i@ulh@?oﬁeQEHQEEQ g@%ckgglﬁgd of a
source material may be_found ng@rln a fewf guen0| na

segnents t haV2are @89ﬁ§@eéeaP§eéonS|BéﬁéanU QGVPGG t meshods hang as 20 the

conpar ed fregeeAchameal mble fegnabsreegienhs anemsubgtanti al ly identical .
The search procesi nE¥ search for enbedded codes in the nmedia signal that
neplhafie

identifies th& Ped source materials. For exanple, in digital radio
25 transmbssion there ahespomsdbfheﬁlmethodseadncgdeé veridadkiliyiciusi c

that is curr%ntlﬁtgla§bg%+ Qe CD s contalntc de thab i denti fi s arti st
and song for TE8RATEr a¥RETRESTEBGET £RF oPnEEFS eﬂséﬁaFS fd t he
desired songfofhtheibbgdnaungnanﬂyenﬂepfbeourcblmadebyaa SBupruhedure for

finding th t b it and
to cut Jout uBdBEHEY, Fatu 888, 88Inb0evary! SahiBRe Tl BT BRERIGSY 1
source mater EBRE §b§haH§rﬁHﬁdPﬁgS§ deigli avam érp@aaycpgggcaematabuo 35

transm ss50ncahNBeMBABHE C2PAGI Whedl alileshRpelYl BeO0iHoB1MeL be at |east
2-3 hours of stored transm ssion. For nusic_in,standard MP3 format, this is
about 100-20b MB &f e way of performing the invention the device’
may solve the problem of comparing media signals that are
transmitted with different gain by normalizing their
respective gain as part of the comparison process. The
20 normalization of gain could also be done as part of the
process of recording the media signals. If the
comparison method utilized to determine the degree of
similarity between the search key and a media signal is
the correlation method or any other method whose result
25 1is dependent on gain in the signal chain, then a method
of compensation for gain variations could be applied to
normalize the measurements. There are several possible
methods, such as, in the case of audio, the use of an
audio compressor of the kind that is often used by radio
30 stations to prevent overloading of the transmitter while

at the same time sounding as loud as possible.
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W O 02/ 069148 PCT/ US02/ 05537 stored music. The menory could al so be nuch

| arger to be able to, e.g., contain many different nedia channels over a
much | ong¥O Rios4peri od. The nenory coul d al so contai n pr RATHRY2/08530r di ngs
of source material that the device 5 has found. The search process nmay

ei ther be triggered bYOnetB@r@i@hlﬂ&eﬁehﬁo&obECQ%eap%%%%%& H&b@ﬂd&bnthat
t he he woul d Lake to have r%porded or, ¥ t he de i,ce itself.

device is notPgtchpfelaRYt RAYAREATSEE ¢St FPygerEa }@eségﬁbﬁaﬁg €§Fﬁ it can
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to find the ggpggikhat 20 are repeated, but as soon as a song is repeated

the devise will identify it and it. Wien the user would like to record

a song, the device may FPe&&%rﬁiﬁé1@8n&60@831§é§§r&PrFFéPéﬂP8n§Sfor a long

time perinod seethak thaeehbdr €osdegeiray nee tweadb@brle@ b thailliastieger 25
wi t hout haviEgEto wai t faor g k t he i eratlo s_ta b et ed. B% starting

mpl
the search p ¥?§naﬁnﬁ§afﬁ F?égﬁﬁ @8N 8d S8 l?&v@ﬁ &l mmt eri al s
t he search nsyghalnuah cast be, ofi nese tbekdeW|nedaﬁaance mmbatlhbwnay

already ear! hIGRNBHE BESR.Idethl Led,andcoav el DU N RARHITY SEnelh
versi on of the ow ng-inventlon e %deVi Ce tests the séar Choke to nake
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manual ly. Bynhé@ th¥OeRgele848 sRetida0240253brrect match could look

like. The correct match must be very similar to the
search key section. Therefore, it is possible to in

20 advance calculate the expected correlation value at a
correct match by simply correlating the search key
section with itself and normalizing the result with the
aid of the moving average of the absolute values of
samples of the search key section. This value has

25 arbitrarily been called a T-value. When looking for
correlation values that can be the result of possible
correct matches, one search criterion could be that the
correlation value is near the expected T-value.

Another use for the T-value is when trying to

30 determine the quality of recordings of the same source
material. When several signal segments are found that
have been determined to originate from the same source
material, then it is possible to use the T-value to
indicate something about their relative quality in

35 regards to noise, interference and distortion. If
instead of only calculating the T-value for a media

signal at the correct match, the continuous T-value over

20



varying the nmethod of obtaining the search key slightly, the search key can
be made as uni que as possible. This may lead to a greater chance of finding
a mat ch OVORE6Hehr ch key. 5 One nethod of inproving the REAVISP/05$7t he
search key is to test several possible search keys near the tinme of
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point In thecseeLgpson! hE1lLKeNR] gﬂ&w%#ywtgﬁwg&wﬂ and

LA8R
it can be assune at an 0|n een reac of the
sections thavaire §ﬁwlbarduﬁnt9 §Pmﬁlhﬁnda9fth9Wénheﬂ emepéﬂnt may be 30

searched foxgldheaseanchingef Q¢ QBdﬁsbﬁ&édcéﬂagebaghfQéHﬁﬁth many ways.
The secti ons naéhbe tagted béscontlnuouslg novi ng t he t est alonggthe
S

sections unt PFBRBRFEWESP™ FREnEBES| BOBFC m?ESEH@H t hafe 9¥8BEREINE be 35
accept abhs, aeﬂattheiﬁrdatEhaiegﬂebaeaeTaﬁaeﬁépolﬂhe ftrehsetl 8Repossi bl e

to junp a centain t| rom.l ast £9 ari son, nt,_and test _again, and
if still deeft® ngﬁeﬁﬁ %gﬁ%FSBIghglng uéﬁz?bg%§¥ be ﬁffliFeﬁPVy
simlar |teraﬂsothesapanmedgthad tésthegcunrelathenlvkénessatevelosa bel ow

acertain potgtenIng sheRcsl Rohould LDEDsRE.T sduced aRdytheahupy direction

reversed. Thrs new poin ep Si zé ain. The
new step d|r§¢ntgnltslehanéeheiy thatsetmniday aaednmmddeenebasqéélciently
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is reached, and this | ¥21Y §BFRLONE faReheaSOBRAERAPEPNESETAE ot her
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and finally 2 and 3. This method of determining the

25 quality of sections of media signals can be used to set a
criterion for when a section will be accepted as good
enough, and it can also be used to select sections of
like quality. The latter can be important when pieces
from different recordings of the same source material are

30 spliced together to form a longer continuous section of
the source material. It could be disturbing to the user
to suddenly note a jump in quality when playing the
spliced longer section.

When using cancellation as the method to

35 determine the similarity between sections of media
signal, then the expected value at a match may be close
to zero. The degree of similarity determines how far
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search area &iQendanhdet Imeeaetlocalrea@entthteheembh hey ead b1yt ta

maxi mun |nllar|t 0|nt 35 wi t.hi.n t L i mt 3 Af t er ed a
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aSj
nunmber o stESSIE d PEUﬁdSECEU ﬁ@Fén n&e F h8f8§ i a%l?y within the set
search file may also be used to find the beginning and

end of the source material. For music transmitted over
radio, a search file could be a separate recording of the
media signal at a lower sample rate, e.g., 6 kHz. This

30 search file can be used to create the search key as well
as to find another incident of the search key and also
for finding the beginning and the end of the source
material. Then this start and stop information can be
used to find the start and stop of the source material in

35 the full-quality recording. One reason to use separate
search files is to decrease the need for processing
power.
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29 WO 02/0691.18 PCT/ US02/ 05537 limts, it is possible to narrow the
limts for further junps. This is due to the fact that the offset fromthe
expect ed WoimoeIay be simlar fromstep to step, and when RGT/HHZ/058En
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l'i keli hood t hfwelrhe qualdrdothed efayt ke fpe&t’ﬂox@ﬁtr‘@l efé rieseidiikg ofc Hhe song
is high and t ee%’t&ﬁ%l trn;oﬁs} c?t&r}e entir ﬁgy rlg‘&_y s S‘S&f{‘r[gl 5:5%?2&%&\@ Si 8’29 of t he
present inve b

mat eri al 10 stags tthnet mde.aarsl@@éd Jaecct(rradIsnrg.ttt@d](andrm@artqhm a 25 source
materi al has AR AR 190 rRRPIddA I O I e HayE € Ted! 2

channel s. For the be used create |7 st | ast weeks
nmost pl ayed mﬁm bepslone: qomplietieddl ¢ nsttdig ®AM mesamy @fs thed desjiaeank t hat

musi ¢ accor digyg d ‘aé&@@a@cetse%}iet 2 BRAN a3 JHAYRM 1 ARk 1R Sf::‘?ﬂ?n Qn the

present invention, may al so generate |1 sts based on
sel ecti on an&"[ﬁné'—f"ér rli’@é’@ é']frlt"l?e apse thum sayes nawedt iforeshe %lec‘?@

mat eri al 1wWherrdrt dx@aniplay,edby a.caad&aiges;riémdﬂ&vldze mid d ke 33w g 1@teri al
may autonatlcakéy he saved | t he é@. e listen s choice. This may
be one |i st BT JISMAF Yof HQWn%?% éﬁ@hf’s&ﬁﬁbéqﬁﬂﬁﬂ%%ﬂl%ﬂyles 30

and searching the RAM memory with many search keys, the
hard drive is given a rest and thus the device may save
battery power and also work faster.

20 In another way of performing the invention, the
device may perform the searching and matching of signal
sections in a hierarchical way, first selecting out a
number of possible matches, and then using a more precise
method to find the correct matches among the possible

25 ones. For example, one way of doing this could be to
first calculate the correlation between the search key
and the media signal, identifying the sections of media
signals that have a high enough correlation with the
search key and after this is done test the identified

30 sections in another more precise way. This other way
could be using a larger search key or some completely
different method.

23



WO 02/ 0691a8 PCT/ US02/ 05537 or users; for radio, e.g., a list of Hard Rock,
one list of Pop Music and a third list that a friend of the main user of
t he devi swOHa®6Urgat ed. I n one version of the present invertl/osv2/0533¢ 5 user
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seconds or ofiB2hPRGEE1554E5use IRoe POt BiielaYart REZISKRBRRS: thRan desired

source naneruahenﬁﬁoﬁhetdevsearuhykegsogmbzmubhe1un§e$la&d &b@naﬂso

conponents a e : r he .net hod. may al so _renove
si gnal segne%g ﬁ?ﬁgtEgrgbhgﬁﬁaﬁggﬁnag%genékga SSISP ST1 8RGEE BECREE™SY
time. This iQrdéhsoroth@ﬁDVe,ré@@réxnyplet tesalripeogr amslighatigd@lar e
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0
transm ssion for nore than Pﬁgb to ten m nutés, pr obab y not one
song, but inSPBRANGLLENSakENPEsLEHs ing FGP|dﬁﬁégﬁgnmaﬁaatﬁagnﬁét of

i nt erest 160 t he user mhgsw@aasoEoohegoud1agp§bab3e%9nghe These 35 tine
paraneters nag geggdhustable o] tae usEr so t ht yse Ehe device to
record both $BF5PREENESHPCEB RattPPal VanleEol P cFPSn?e a5 §¢908 “mdtferi al . 31
WO 02/ 06918 PEG&/ USapat5sdn pmoeeesve&simayobetbesaﬁb&entolﬁndaklmheit may

orofors not MRS SRpbUaH fohheeSCaliRy BESHGR, "BYg0e ByorRd deere

pressi ng an the segment has some features that dlstlngulshes that

20 segment from other music. For example, a song may have a
unique drum segment and only a portion of the drum
segment may be stored and compared to other media signals
until the same drum segment is located. Any time this
drum segment is played again, the segment is stored in an

25 indexed memory so that it is not necessary to search the
entire memory but only the indexed portion of the memory.
The drum segment may be transformed by a mathematical
algorithm in a way to reduce the necessary storage
requirements or to facilitate matching.

30 In another way of performing the invention, the
steps of searching for and comparing the stored search
keys with current media signals or recorded
transmissions, may be done by continuously searching for
certain frequencies. For example, the search key may not

35 include the whole frequency register, but only certain
predetermined frequencies. When used for music in a

radio transmission, the search key may only contain the
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5 activation button when undesirable material is played. In the radio case,
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after a QertaBMODkaelp@rHmdfseqhe331eweeyefBearmmedtemeWGmpar¢d24 dur s.

|t coul d al sg;,30,h300g .adko, skabhon Juhen 1g APW.30NGS Shays haen diound

after a certain angé to a new ira“channel “may exten the
nunber of p|é@é@ooﬁzsdmﬁqeemaueSLathEMautcaﬁ b@SMGaddthhe ddve cameny al so
be progranne%ehgaf%g% na1Predefined nunber of source naterial, such as
twenty, 35 on one i'a channel and then switch media channel and find a
predefined nunmber of diTPf €CEWRIEOGIEY FETERILA PeXts Sdcohe MaGmenieahnel .

The devi ge NMaggalstarchal ee@edta1%2bet\@e10%/a@@%lle§, B@E/g@SG%/r@'é&%e ghannel

when the device ¢ nnot h%@e geM/source materi al .after gsrtaln time
h

peri od such &§&ff ﬁnﬁhé §eH8FnF8Uﬁ@ngenewﬁgﬁﬁhcéhﬁa &5 4NT
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al so store siaggalkompagmedmarg m@@Bad@h@@hebshenL@emaﬁt@d msmdiopg Sear chi ng

many redi 10phaRApLy R e ARIES Y EHRNGEENN LB gl Al ning the

entire de5|ragle so%rce mat er g., an entrre song.. I n one way of using
t he i nvent i ogubskangdwildey identical.

The search process may search for embedded
codes in the media signal that identifies the transmitted
source materials. For example, in digital radio

25 transmission there are possibilities to send codes to
identify music that is currently playing. Some CD’s
contain code that identifies artist and song for each
track. This coded information may be used to find the
desired song. This information may then be utilized by a

30 procedure for finding the copy of the song and to locate
the beginning and end of it and to cut out undesirable
signal components.

To be able to quickly find a source material,
such as finding a song in an already recorded radio

35 transmission, the memory capacity of the receiving organ
must be at least 2-3 hours of stored transmission. For
music in standard MP3 format, this is about 100-200 MB of

25
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to the 35 deyjce, hﬁureturn This may nake |tlé%§5|ble for the user to not

only |isten FEPhENRUERYIcS: 18 DotgOFURESE ¢ 3 mappadIppsFipgered
PCT/ US02A0553éaanth treqkeew , Wiat cant iasit comtdoaliyt kateaite pleaytichg kel s

dentif1cati gnacaul e dane AUCOR Leahly AR 0GJbageTad B e user.

The quality nearness to t source recorded nedi a
sections fro@rtﬁes§@n§tpxed én memoxane Thwsee liwter iofl coamome i nproved by

utilizing m%@g‘n@ﬁ'ﬁso'ﬂﬁaﬁ:eﬁl%rv@ B 3 rtﬁgga%w 1908 HEE riZRl & Alonahls &

devi ce has found, for exa hr ee ia slgnals that cont n the same
source mat er P§l USeRdESEr ébutelrg @#@rcmsC@ﬁpé@én@éamylgbéart@#o@@dbw

replacingsa g@get 'u%@rW' t ﬁ‘hli@d%%'tbﬁllé|t§.c5'sﬁ&@chﬁ@x@@.@egb%t‘&‘ch'la@:lgor respondi ng
section fron1th Hﬁ% t wo nedlas§@gnals that _are_i dentical .and therefore

consi der ed fPé@ Adés FR&Ee AP dSnPEA¥NPLaYIBEe 3pdifiicecarly, if a

certain 15 secmbefr of tbadlsi, r%’fuc&ﬁE@saaSIt@@a|40f$aS:adlbOWt&Itmo|narI tFprt 0 the
sanme section %f t.he See¢Q ond medi a Si but _t.h i.S_a _high Iarlty

bet ween the seggﬁ RSec |onh§H3 fnd* 5 JEEE So h&% St fre g8 h may be
desi gned t o bapifece mehoryeakiesls ¢ bheShamsme@edpafsmgnaMGNSDMQsh$h2&

correspondl nd;seen a6 es SRS SN doRia skgpaleqTinasearch key

may operate in a simlar way hat the searc only |dent|fy
segnents t hadexi&ehwdadr 1fil¢é1ﬁlafYcértt and ged@etidr. m né@e&lalt@@ oeFimlarity.

25 1f the vakugeiaf 19ke ke ieodrd selsong? Ringhaelher magr %l'r%a@yr ingksd hat
segnents that da orkgynate fromthe same source_naterial nmay bé m ssed out

by the sear cRORES sRyeFalue teratilipfsatiory & 408 tHige P@W1°@h§ﬁ t he
wrong si gnal thegneihie, eﬁtlmeosbngtmawswethedrim@ﬂélt@egmﬁnﬂlmeMe&O t he

correct 28U & t%%u%rhaving %ob%a%%l%%%egll the iterations to be
completed. By starting the search process among the
already identified and saved source materials the search
may be much faster, since the desired source material may
already earlier have been identified and saved by the
30 devise.

In one version of the following invention, the
device tests the search key to make sure that it contains
sufficient information to be of use. For example, if the
device itself has generated a search key automatically,

35 it will not be of any good use if it is in the middle of
a silent part of the transmission. This can also happen
when the search request is triggered manually. By
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O course, the device may al so be set to select the segnents that have an
equal value of simlarity instead of nerely maxim zing the sound quality to
avoi d cerw® 02/060d®d sections from being extrenely clear wWwRCEUIB/08iXiers are
not so clear. In other words, an entire song may have a snall acceptable

and evenly divlriyiiidf Q:Ché enelhcef o SEtiindhg Yhe 423 GRS1g18 ghtly,
PCT/ US02/ 055 Cne ne d used in onglver5|on of the invent.ion tg . ncrease

the quality of'% ﬁ@aﬁF Y G ke SafF THEUS iAh EP I nd i om t he

sanme source matyerlie@d ttaget ke asayplchalmees arfplfendamgy i wiadiaig dfne:kreesul ting
5 anplitude l.yes, K. he nunber of recordings taking part in the addition

process. The esired i'gnal information ' nmay not be affected since it wll
‘be the safe in all recéndi meshadhedsiimpiayigigyridie emeddrtentaf, thech as noi se

and di storti QRard lkeRoti P& e et ran tabﬂssam W 35 a@%é@@nt ed

signal information. Noise and other simlar pes of unwanted I nformation,
can be regar &8¢ &M Gctiiyas icmdand r?er%%‘i}:ret caire Hevadt drse er?é“e<§3</erage

lnoi Sle level g?ycliié?ﬁndktubixﬁqw{lﬁi e is@hales t\éﬂla{thh 1tthausi?_tn&>e?\&r ékgs%t::ml Sle
evel s are added. to e ve e resul tant noise | eve
only increas&€hyd %g”‘sdg&a“ﬁ 5ot S ﬁ%méﬁ;%@lnﬁie%"eﬂtgnal@%ﬁéﬁ

t oget her 1i0f treehodave timpresemenmtetage quailse it exfelthe Wearrdih&egnplvtarde of
e want ed SioRalediidy i 3 AL Wl in AR de M ahes by {he

nunber of recordings r OCess average noi se | evel
may be decr eé;s-‘@dlslgms@mqrhatlsoftq e ver |tgxené;lakrlerg)m‘i te serercndieye Hevel s

in recordi ngg Hef R rtaBR R ¢t THLHoterd e (Y %&ecertﬁifg level

then it is actually better to just select the best recor and 25 not

trying to i nﬁn@%%éfﬁum\w%}%w%gﬁ @ nde ey rget 5@5{ S OFS

types of 1snwamifedwgitgral. | nf ormati on than noi se and simlar si gnal S can

al so be decreased with hIS nethod there are O?ﬁ¥ E{ﬁ:reco&gvggs of
re

the same 30 source nat zfr‘?(?rtcﬁ’e%eé' fhlaegr RRG™ &oF { &9 t hen
it could be haotiiom szfy a/vimadlaomgmfalt lavd wined d i ltihediesdif avhenf t hey are

the recor di niE Tpdtiotl Sie A deitnet ali i SRR ARt & by *
two. It coul dilgh s tllmilcxart@dobyt is@mee(aﬁtdlqtghmwubsﬂmﬂ izaldecdrat t er t han
the other) a%@etph%é)ﬁe identification process can take place. If
this actually is a correct match, then it can be assumed
that by moving some time before and after the time of the
match in both sections and performing a new comparison,
then it is likely that the signals still are very similar
25 and thus still from the same source material. At some
point in the sections, the likeness will be lower than a
certain level, and it can be assumed that an endpoint has
been reached of the parts of the sections that are
similar. 1In a similar way the other endpoint may be
30 searched for.
The searching for endpoints can be performed in
many ways. The sections may be tested by continuously
moving the test along the sections until the lowest
likeness level is reached that is deemed to be
35 acceptable, and this is determined to be an endpoint. It
is also possible to jump a certain time away from last
comparison point and test again, and if still deemed to
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35 WO 02/ 069148 PCT/ US02/ 05537 woul d have been to pick out this
recording, but if that was not possible, then the processed version would
be the beWO 2ilH6?1d®. |f the sections of source material oriR§iTAEG’02/0553f7r om
radio transm ssions or from ot her disturbance prone transm ssion channel s,

then a possi blee SQllf&hl(il)érﬂtﬂqd edwidar iGtarake @%tltselj uin@qmgt %d's't@&hn? rength
in the receiver 1 ﬁ?néﬁ recept|%% wWi.l | %gner %y nor e .noi sy
distorted. OYR&* p§ et &EReSE 1fYSleds PEAO% Gngrr gﬁnl@Q&P§o be Nfeasur ed
and be used tstepi wéze cuallid yhemdibeatrieducetl tine dlhbaljlﬂle'@ sﬁufemlmt erial.
o Ver ol 2vBkdtle holkoWAO doINENORestly bl BicOR IR 0g O L he

tur eri a

present invention adds new un source na ntseto a source
material B5 Fegwesd Bigain.s §’th@r A @t@Pnﬁlﬁﬁ‘ﬁFtwnel@ewih@elm itfr yhteo mat ch

two segnent s glehati cRlke @ PewS Bkt %%QQHQgénQX¥C%@%H§%Engc?‘”athe”at'cal
calculation of the sim/larity of e two se or exanple, the

s
end of the frshagggiedt F@eﬁrégesépﬁ“ﬁﬁt@ﬁgdbw Pr en&fRediemsilily of 20 the
second segnertimieatd.t i mMiel Atkehattivn @Q@@%@t‘ss i@ eopkasedaexagtiny ari ght in

time. The devic t.est. diff grent erl appi ng and n th mlarity is
t he hi ghest, Plrﬁ@eé'r&%. &@eﬁelsﬁ'gé £ ts%(?psec’d tlg t5§&CfR g‘ tth‘ésu&?r ni ght
not noti @€ t lpating ﬁsr$Bks@gﬂsnanha$db@ent25 Eudedtheraeadpoﬂ@tsegmemb. I n

one version %&t&@ﬁ fiol LW Ra-lnyention, the device automatically checks if
a signal seg I's'transmtted wth |nverted phase. The signal segnent

with inverted phase mapihgge thenegatiipassithitamirey compagedorcasl ati on to a
si gnal segrreatntﬁ%t@s fl%bﬂay%(.ijWe%nQp%%'ﬂéepEQ%? 5§B0%@ﬁlhh%»is%r' gi nate

fromthe sanme part of the sane source materi al evice may check both
t he pOS|t|veh§N& PreMnOFirinecs Al Pafifeyent Pﬁén§§a#@htR@? tétbésable to

use the nmventgdlphasetsicaeak i%gﬁeﬁbrt35nlﬁp@@§ va&abganBetu@eBollownng
invention, if_the d% i ce detects an |nve}§|on of B 2 e of .one of the nedi a
h

signals, the 8% ce L QESmattc SR ChdPas ESPTMe afy thg

comparison between the two sections when jumping away a
certain time into the sections from an earlier comparison
point may indicate the greatest similarity at exactly

20 this new point. One should jump some time before this
point in one of the sections and then perform comparisons
from this point and to a sufficiently later peoint after
the theoretical point and note where the highest
similarity was achieved. More mathematically expressed,

25 one jumps a time t,y in one section and tyyypm, where M
denotes a number of samples, in the other section. Then
a comparison of a part around tyyupm in the latter section
is compared to a same-length part of the other section
around tyup. M is then decreased and the process is

30 iterated until M has reached a certain value, often -M,

where the process is terminated.
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WO 02/ 069148 PCT/ US02/ 05537 changi ng the phase of one of the nedia signals
before nerging the two nedia signals together. Two sections that are to be
mer ged t oy BBF91HE ght not have their sanpling points ali grii/gsw208s87 when 5
nmerged there nmay be a discontinuity at the nmeeting point in the final

nerged section. To maket H%ktiﬁ@n%isisiuf&%t'iob@ weRtl W vSRd it ddirlepr e to
be nerged togFther as snoaqt h _as possi. bl e may gradual l limted

., .on over a
time near th&RFe&HTF H@irﬁ'labﬂﬁshéﬁﬁﬂlé’gfal y &t @aoh adde s ti'@ ER5eE t he
si gnal of onehef rehwrsdaigsgndt dis poklikde thatddtkenivegiarg ibtieseen t he two

sections can lL.ace W t to Cli ntinyit.y.  Anot her of .solving this
probl em of dF%?%ﬁ%?ﬁ%%ﬁﬁxﬁﬁgggdbgw?%%hgfﬁgﬁé%wbgflf"&ﬁigﬁgfhglggnpling

poi nts of Son&tidd Ipst kccsptere asestifdisientdylSlwee wlsattat Hadicansi tion

wi |1 exhibit ¢B@ tdicHeORRYIchY aVeqing tSEgAals 287 108 id G i 33 THLONS,
television transm ssions, transm ssion§ over conputer “networKs, conput er
files, on th&WEySQArger ERFPrifdre®OVIEsothadudihe Jeaved #ichannel s can

be radi o and gtigli@wirSit9n iRettrAEK poidtMBRiske ilel-FFaRa cRRhYOHIgH2 Cafguit er
network or equivalent. A rece|V|g€§gpgger can be a radi o apparatus, a
n

tel evi si on afpaVat Gén ReyExpagds VEomSuEPthe 2 ¥a¥o 9 e phone or
ot her appar atinseealsdhgr et@l propaiddiia ysitpatl theABeatlionat iatg arerher iy be

menber -t mis e B L0 e SRSt o SAT SPPAAE O OE 130 bl JE% adERE
connecti on, #elhod.eof comrseti &9, tor cadibilagel enslepireecoff. s3hilawi®y
02/0691: 18 according to some method, and if the value is better than
some set level, then it is likely that it is a correct
15 match. The second method that further assures that the
sections are from the same source material in this point
is to note how close to the theoretical point in time
that the actual maximum similarity is achieved. As an
example, we may assume that the comparison process is
20 started 1000 samples before the expected point and
continues until 1000 samples after this point and that it
has earlier been determined that a correct match must
appear within 10 samples before or after the theoretical
point. It is now possible to calculate all 2000 possible
25 comparisons and note at which point the best value was
obtained.

If this value is within 10 samples from the
theoretical point, then there is an increased probability
that the sections at this point originate from the same

30 source material. The probability that two unrelated
sections will indicate its highest similarity within this
20-sample region is 20 / 2000 = 0.01. It can be seen
that the longer the search area around the theoretical
point the more one can trust a maximum-similarity point

35 within the limits.

After one has jumped a number of steps and
found a sufficient degree of similarity within the set
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PCT/ US02/ CS537 All the above nenbers nmay be used, as well as programed,
automated or tinme controlled activation nenbers. Undesirabl e signal
conponent WO R/06d85 transni ssions nay be a speech from a rREWVBSR&SHEr, a
DJ, VJ, television person, a reader or news or equivalent. Undesirable

si gnal CO”DOQQ&htslnlEhQstE@@%Hb&&iﬁﬁ Ay rasS e hbe 16 ad$ed by, fhe&h@&anple
the transm ssi on bei

her reason. for an interrupted or
di sturbed traH&®®ssi lsS&Grg ené? F%& gl kBag shecotisetudrom Ehtovi e,
commerci al , axpécpedgpaintnensy, be spedthr $ewvndsekbbeeis stiip, Mgkl atien or
simlar. A detegtin I n L f an LR 15 filter HP f||ter
BP filter, EE ﬁ% %e”%h?%fegglngg g%gﬁtgﬁ FPSthgn ?F&@tl&ﬁs For
'frequency5f|htenﬁn@oaﬁlbleonpuﬁéﬁ pr@gra@wea prodesegound amisl gorithm An

| teration negpegeray, Iftor se&s@%ph@kel@? RhEQTRMLEEPEEYE Qes?Rn@l gorithm
20 The final nenory be an internal nmenory in the nedia signal player.

The fi nal neﬁﬁpﬁrnéﬁcépgé k&as EPLRUeRCRi FhpsEecrrdppy &Psied Rir @ di sk
drive, cassegkethieaodearn, vt gmfadtaycaﬁdhlﬁoap@ﬁbrtl @s.huecgn@h@a ot her

external or tern% % or a conblnatlg the 25 a OVﬁ The fhg?
nenory may alg8sﬁe ﬁ?rpng% 9 - e PEBPHAL Y T ﬁtgﬁﬁﬁﬁeng Py 33X 154 A0 t he
buf f er n&gnrpnl& Bb&ﬁpmgnge@b&htﬁa¢fbmaalﬁﬂmpb&mﬁﬂarﬁt@lWuthﬁha$QMB
cassette dec t.er.eo ui ara evi si.on

over o po EimB ISEHEOACUNLATERL oLBEL: gBikE BF' SRl Banhe AL
above- nentlonedeph@ceaur@némdoaerangenﬁnmeto achi eve the goals of the
above- nent i oned |nvent|gnoﬁgnvg%gaghn @o%ﬂes@B&w@wgnﬁgqnggqugégc%Fbed -

conbi nati on of both. 35 W resent invention been
accor dance wm?ﬁhedeﬁéﬁpean@é#§6§uﬁu6ﬁ§n5ﬁa ERBSJFRERES, the nymberpef

under st 09d t Ralmegeithdl Rad@ soWPcB2MB881481PEE WeReLead37either in

part or full. One may also count the number of times a
second instance of the search key is identified. One
application of this is that the more times a song has
been played, the higher the likelihood that the quality

20 of the final obtained recording of the song is high and
that almost the entire song is recorded.

In one version of the present invention, the
counting may also be used to generate source material
lists that are arranged according to how many times a

25 source material has been played during a certain time
period in one or more media channels. For radio, the
method can be used to create a list of last weeks most
played music on a certain radio station or stationsg and
may rank that music according to how often it has been

30 played.

In one version of the present invention, the
method may also generate lists based on the selection and
preferences of the user. The user identifies a source
material when it is played, activates the device and the

35 source material may automatically be saved in the list of
the listener’s choice. This may be one list or a
plurality of lists for different source material styles
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substitutions and alterations may be nmade thereto wi thout departing from
the spirit and scope of the followi ng clainms. 39 WO 02/ 069148 W cl ai m
PCT/ US02/W933/P6%148 A net hod of receiving a nedia signal in RCTEMRI0§53Ig
device, conprising: storing the nedia signal (10, 20, 30, 40, 50, 5 60, 70,

806 90) LfcebyedsFySnhgo&eg?au%gggdgxhga,%%Ee ?gg“@§§£ﬂ6§% gg%kaFa@Fg
undesi rabl e si.gnal component.s : : : : . selecting a
first search°£e§°?185?151?Pd460fgﬁﬁdtgésﬁeapats?gﬁgﬁanOO§e§P@hWﬁdnfor a
second searchskeyoflthe 260iskOBasbHt@eabd) that is substantially identical
to the first search key; conpatin I rst gnents (106, 128, 40 404, 702)
of the nedia signal oc%BrPPﬁgv 5?%?% 8%dt§§tgfegﬁn 5t g@&%ﬁ@ﬁCe%gF t he
first seabchukey wavhadecordteggmemesmede, chegnedglpoothatr isogricef ore and
after an 0CCHEESRER10 %sgggg)%ﬁoeﬁesg%ghfhgwataagd'iqe%amggg fifeSt common

segnents (10 06, 7 between the fTirst segnents and the second 20
segnents. 2. saNednéfh&heaseBedilag§tfocE] AlRrariBer eFRTt Faddet kod -f uoniser

conprises seaighbhpyg hoght tBhidineaneh keyk(lkBicB2Q) Ehah kagadwbstantially
identical to the first 25 search ke%; congirlng %hlrd segnents (122, 126,
§ BePYPe F

602) of the RAEBFZ°BFghRPtoLEEr PFR RYSafFter &WPScOhr FESAE of the
third seaochakdyawbthetrheibiragly segfiest sodndmaedendrsegriats tgype; o30

i dentifying segond se nt.s 02, 705) between the first segnents
and the thirasgéﬁngﬁgggggsfhggg %8n%§ﬁ segnents (120, 122) between the
second segnents and t h&hehdetisegmemt #1so in one version of

performing the invention, identify when a source material
is played less frequently and remove such a source

15 material from the list. For example, if the time period
between each time the source material is played exceeds a
specified time, the source material may be considered to
be less popular and thus removed from the top list.

As indicated earlier, the method may remove

20 certain undesirable signal components, such as
commercials. For example, the method may remove common
segments that are shorter than a certain time period,
such as thirty seconds or one minute, because most
commercials are shorter than desired source material.

25 The device may recognize the undesired signal components
and save them in a separate list,

The method may also remove signal segments that
are found being identical over a longer period of time.
This is done to remove recordings of total programs that

30 are retransmitted. If, e.g., a radio transmission is
identical to another transmission for more than five to
ten minutes, it is probably not one song, but instead a
retransmission of a full program and thus not of interest
to the user who wants to record separate songs. These

35 time parameters may be adjustable to the user so that he
might use the device to record both separate source

material and collections of source material.
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40 WD 021069148 PCT/ US02/ 05537 3. The nethod according to claim2 wherein
the nmethod further conprises linking first comon segnents to the second
comopn seyeanrigIm® form a nedi a signal segnment (110). 5 4.pCleSowsssad
according to claim1 wherein the = nmethod further conprises the step of

manual |y activating thereHcadnsivh RE aHd ipile 2l Malieit BT makf 5.
The met hod accgording to Qka%gkﬁ)mh rein the nethod further conprises the
step of auto Fb%FIfQﬂﬁH it t CE 6 IfmeTRdtehdd st Gfding to

claim1 wher eiateriall &t hogk fusetrh @refemsr irmas tmegestee@dfedcrteathi Eg t he ;
first and se I eys: staqring first and_secand searc eys; an
%ﬁﬂ% %ﬁ%fa1ﬂéjﬁ§ne Q gn % yggrz@rﬁSSﬁﬂglﬁ&

searching with the Tirst and second sea qﬁhfé hod according
to clai m¥$P whetdivatilen fetthon Miperhandesimaibdes madleniladt iimg pd agied .l arity

factor between the secaRd e chnkey 1ard Rl 1567 Yodidci2a 8- The
met hod according to.claim1 wherein the device uses every (n)th sanple of

the nmedia si GR&K WHeRISHTst Bkt i nd 18 5€aFHod ade SECMEREP &%, themde he sane
every (n)th saepled af the udA reidgnalstWiihae $eRmCkiaRg va thddhe sanmpl e

Than L. 6 TRETAEPHBU aCHSA RETBERnEneR iy dits bE GBSHSEd ur ther o
conpri sedonomatleirdiadg Sihgnalsegaicanofa lishe m3rkmedivacel gadleri4l in the
desired-list as undesired and thus prevent them from
further being played or presented to the user.
In one way of performing the present invention,
the user is not exposed to the direct transmission but a

15 slightly delayed version so that the devise may have time
to remove any undesirable signal components before they
reach the user and fill these gaps with desired content.
This may be done by automatically searching the
transmission for undesired signal components and changing

20 the delay when an undesired signal component is detected
to jump over it. This can eventually create gaps big
enough to be filled from, e.g., earlier recorded desired
material, and when playing of them is over, the source
can be switched back to the earlier program.

25 The device may also automatically change the
media channel, such as radio station, when certain
conditions are met. For example, the device may change
the radio station after a certain time period such as
every five minutes or every 24 hours. It could also

30 change radio station when no new songs have been found
after a certain time. The change to a new media channel
may extend the number of pieces of source material that
can be found. The device may also be programmed to find
a predefined number of source material, such as twenty,

35 on one media channel and then switch media channel and
find a predefined number of different source material on
a second media channel. The device may also change media
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WO 02/ 0691d8 PCT/ US02/ 05537 10. The nethod according to claim2 wherein the
nmet hod further conprises selecting a |ongest signal segnent of the first
comon seyodane91d8 t he second conmon segnent and of the t IHATAUSHMBN
segnent. 5 11. The method according to claim1 wherein the nethod further

conpri ses na&hagn&&vahéh QQ@Ieévebethanﬁadlﬁlﬁagﬁﬁb AlewS QRITle
representatlon a si na and storlng t he ggples or the

representatlgﬁ aioagﬁgrnngg SPAdRalt 1M POFHR SRS 38 & 1% 0 claim 1
wherein the devhcé hast het conpdi senewosbLiIrne mamemﬁau ah tfiorey -aight

identified cggggghsg ggn b§c2683&V39501§w%%c neth d acqfr%e q to claim
tho

1 wherein the ne | Sés counting &5 second
search key |§e§95§ﬂaﬁbﬂalmydnéeﬁngﬁaﬂstéanhéefﬁpgndse&mch.h@ywh2® 14. The

met hod aCCOfghBQetQschéhghﬁlﬂge&%bﬂgtagtHEEthtEQE%RQESQ%EPr&s%%eprOduc'ng
a first list of 15. The nethod according to claim14

wherein the HEPHSHlFGFFhég eBAFFAYEs i dentifying undesirabl e conmon

segnents by activati ngTaesaeomdeamhyvausensﬁbm‘beelgﬂatlbe faem sangnd savi ng
t he undeS|rabI 1§on

ment s second i st The net hod
according to crarm 3nwﬁegeﬁﬁ ?héuggFﬁoﬁepﬁfyherSEBEﬁ#F?@S"@QWéEF%ﬁ common
segment s 10hathaneedorcher ihharaaeptbdetbanicredofi rrepenadd yandbtadviimg t he
shorter cOMpPReSERRERLS gbBidabib’ dobi-ih: mdre$dal, e.g., an entire
song.
In one way of using the invention, the device
can restart the iteration process to achieve higher
15 quality recordings of source material. When, e.g.,
recording music from a radio transmission, a too short
piece of the desired song can have been gotten or it can
have lower quality than desired. The device, or the user
using an activation member, might in that case start a
20 process of getting a new search key from the common
segments of the source material already recorded which
will then lead to a new search for the desired source
material in memory or in transmissions.
In another version of the invention the devise
25 will connect to an external system for naming of the
desired source material. This could be done by the
device transmitting a part of the desired source
material, or a search key from the desired source
material, to the external system and getting a reply
30 which identifies the source material. If the method is
used on music in a radio transmission, the devise will
connect to the system and send a piece of the recorded
music for identification. The identification system may
send the title of the music, the artist or group to the
35 device, in return. This may make it possible for the user
to not only listen to the music but also get the title
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list frorwOhe/oéduet |ist. 5 18. The nmethod accordi ng to clrTiuSH2/08832r ei n
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list fromthantii est khbst whi@. aﬂcﬁltsheoweghadpcemaltoageplra hgd exdiwdi ng the

Sel oot ng confEhtE3hart % REVIA 87 EPLE BRebBeifeliy Bevbein od and

sel ect ed contwaggeyaenby that uses .| onger predetern1ned time period fromthe

first 20. The nethod agg rﬁhagl%gnab bn11t“@ehgkgphgg ggt@g%ff#hgg%r

conprises conparing the first si stfength € Tecei ving
‘devi se at 5t hBatpkdaper PEdrarende emﬁﬁ#§tS@@ﬁWQnSségnmnt@easemee®@m¢ed with

20 the Secongfstﬁaabaﬁér%Bﬂ&@eahaEaglhmpHEnOBetQﬁp&ggﬁﬁvb qu{h§§ﬁ§t the
time period when the second gnents are_received: and ctln first
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strengt h andthel deving hhe secadd segnemtmphen theesemenda2®isnanal

Strength | AbgR' 8onthah the Lhha' s8L008 nStLeRdi": uitdes: YRLTE Q330

10 components may be removed by replacing a section with
undesirable signal components with a corresponding
section from the other two media signals that are
identical and therefore considered free from undesirable
signal components. More particularly, if a certain

15 section of the first media signal has a low similarity to
the same section of the second media signal but there is
a high similarity between the second section and the
third section, then the method may be designed to replace
the section of the first media signal with the

20 corresponding section of the second or third media
signal.

The search key may operate in a similar way in
that the search key will only identify segments that are
higher than a certain predetermined value of similarity.

25 1If the value of similarity is set too high, then there is
a risk that segments that do originate from the same
source material may be missed out by the search key. If
the value of similarity is set too low, then the wrong
signal segment, or poorly transmitted signal segment from

30 the correct source material, may be selected.

Of course, the device may also be set to select
the segments that have an equal value of similarity
instead of merely maximizing the sound quality to avoid
certain sound sections from being extremely clear while

35 others are not so clear. 1In other words, an entire song
may have a small acceptable and evenly distributed level
of distortion.
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21. The nmethod according to claim2 wherein the nmethod further conprises
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claim1 whereiRolpehh 0 e COORY i r ing a farth |ist of
conmon se m%ﬁs%ebaseed%gnwﬁgwq}aé 'lté{aatr[{lb?'ﬁé comgmd'}qégé#&g%glehgcveesﬁggﬁl dentified
over a pr&def&Pdilfdde visd ugsr ibyd .t hes numbe rmstth g cprsdmdisn g akiing giantl

wherein 20 the wieheddividie breREys .SeTh GG A & igdih i fdvfe Gommon
segnments based on how | o since the cammon ;g%r;nents were |ast .identified.
24. The met hBGYallsr g%en S AIPSkhefeit ENPeSE fidt ey conpri ses

changi ng nediracolradimels .wh@&mde sireddiee miigmed tddﬁ@)dﬁ&(i;_trsastsﬁlf ay r‘ftﬁﬂv\/éhecommn
segnents hav e i dfied. .25, The meth acce ing,to claiml erein
30 the met hogn?ur%?ﬁgr%%?&r%lr’i g’égacﬁgﬁg%ﬁgﬁnﬁg%ﬁé: ieg &ﬁ’a%ﬁ’@ Sten vgy as
pr edet er di0negthei wantad pigeed dnfoemalidoneceiNdimg der cotHeastsiohidrged nedi a
channel . 26. h rydis l,ai.m rei t had further
conpri ses chg' %ﬁg%?hg%n%glﬁgdgﬁg%ﬁte[&a\%ﬁgﬁ’a%s?\éggef i%g%%r%reare % m%erv? &onmon
segnents arele@éntpidem igqnatyre,02ndeglegefore the average noise

level may not double when two signals with the same
average noise levels are added together. On the average,

15 the resultant noise level only increases by the square
root of the number of noise signals added together if
they have the same average noise levels. When the
amplitude of the wanted signal part is restored by
dividing the amplitude values by the number of recordings

20 taking part in the process, the average noise level may
be decreased below that of the original recordings.

When noise levels in recordings of the same
source material differ more than a certain level, then it
is actually better to just select the best recording and

25 not trying to improve the quality by adding the
recordings together. Other types of unwanted signal
information than noise and similar signals can also be
decreased with this method.

If there are only two recordings of the same

30 source material, and they differ quite a bit in quality,
then it could be hard to say which one of them would be
the best or if they are about of the same quality. A
solution for this circumstance would be to add the
recordings together and divide the resultant amplitude

35 wvalues by two. It could be so that one of the recording
was substantially better than the other, and the best
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5109&+&f()'lgflgggfgahglsource material. The device may check both
the positive and the negative similarity of the search
key to be able to use the inverted phase signal segment.
35 In one version of the following invention, if the device
detects an inversion of phase of one of the media
signals, the device may automatically adjust for this by
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‘ 5 merged there may be a discontinuity at the meeting point
in the final merged section. To make the transition
between two sections that are to be merged together as
smooth as possible, one may gradually over a limited time
near the meeting point mathematically stretch out or

10 compress the signal of one of the sections, or both, so
that the merging between the two sections can take place
without discontinuity. Another way of solving this
problem of discontinuity would be to mathematically shift
the sampling points of one, or both, of the sections in a

15 way that the transition will exhibit no discontinuity.

Media signals can be radio transmissions,
television transmissions, transmissions over computer
networks, computer files, on the devise already stored
files or equal.

20 Media channels can be radio and television
networks, a mobile telephone network, a computer network
or equivalent.

A receiving member can be a radio apparatus, a
television apparatus, a VCR, a personal computer, a

25 mobile phone or other apparatuses for receiving media
signals.

An activating member may be a button, leverage,
computer-program, algorithm, steering wheel or equaling
member. It may also be voice controlled, infrared or a

30 blue-tooth connection, a wireless connection, or
combinations thereof.
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also be caused by, for example, the transmission being
weak or by any other reason for an interrupted or

10 disturbed transmission.

Source material can be a piece of music, a
movie, a commercial, a TV-program, news, a speech, sound
effects, film effects or similar.

A detecting member can be made out of an LP

15 filter, HP filtexr, BP filter, BS filter or active and
digital filter constructions for frequency filtering or a
computer program, a processor or an algorithm,

An iteration member may, for example, be a
computer program or an algorithm.

20 The final memory may be an internal memory in
the media signal player. The final memory may also be a
CD-R, mini-disc, floppy disk, hard disk drive, cassette
recorder, multimedia card, compact flash card or other
external or internal memory or a combination of the

25 above. The final memory may also be part of an external
or internal memory or a part of the buffer memory.

A playing member may be a CD-player, minidisk-
player, cassette deck, a stereo-equipment, a radio, a
television, a VCR, a MP3 player a PC, a PDA or any other

30 device for media playing.

The above-mentioned procedure and arrangement
to achieve the goals of the above-mentioned invention can
contain both software and hardware or a combination of
both.

35 While the present invention has been described
in accordance with preferred compositions and
embodiments, it is to be understood that certain
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storing the media signal (10, 20, 30, 40, 50,
5 60, 70, 80, 90) received by the receiving device, the
media signal containing undesirable signal components
(102, 103, 104, 105, 202, 204);
selecting a first search key (100, 112, 400) in
the media signal;
10 searching for a second search key (114, 200,
500, 510, 520) that is substantially identical to the
first search key;
comparing first segments (106, 128, 402, 404,
702) of the media signal occurring before and after an
15 occurrence of the first search key with second segments
(120, 206, 501) occurring before and after an occurrence
of the second search key; and
identifying first common segments (106, 206,
702, 703) between the first segments and the second
20 segments.

2. The method according to c¢laim 1 wherein the
method further comprises searching for a third search key
(116, 620) that is substantially identical to the first

25 search key;

comparing third segments (122, 126, 602) of the
media signal occurring before and after an occurrence of
the third search key with the first segments and second
segments and;

30 identifying second common segments (702, 705)
between the first segments and the third segments or
third common segments (120, 122) between the second
segments and the third segments.
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between the second search key and the first search key.

25 8. The method according to claim 1 wherein the
device uses every (n)th sample of the media signal when
constructing a sample search key and;

using the same every (n)th sample of the media
signal while searching with the sample search key; and

30 providing parameter (n) with a value equal to
or greater than 1.

9. The method according to claim 1 wherein the

method further comprises normalizing signal gain of the
35 media signal.
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25 15. The method according to claim 14 wherein
the method further comprises identifying undesirable
common segments by activating a second activation member
on the devise and saving the undesirable common segments
in a second list.

30

16. The method according to claim 14 wherein
the method further comprises selecting common segments
that are shorter than a predetermined time period and
saving the shorter common segments in a third list.

35
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15
20. The method according to claim 1 wherein

the method further comprises comparing the first signal
strength at the input of the receiving devise at the time
period when the first common segments are received.with

20 the second signal strength at the input of the receiving
devise at the time period when the second segments are
received; and selecting the first segment when the first
signal strength is greater than the second signal
strength and selecting the second segment when the second

25 signal strength is greater than the first signal
strength.

43



109% & ()- snt 109BB& ()--+..<//0vO|[:vU410 o |'s 109&& ()--1 s 109&& ()--I

s 10%&& ()-- j°S '10% &% ()-mj S ' 10%& ()-m

tT S ' 1098& (2)069m900111B22| [ : vU410 o _03&10%R&' () -zl - ! 108EBUS2A08537

| -110%9& ()- s% 109&& ()- |s% 10%8& () s 10% $' & ()--2222222 33vU410

?ﬁégg%gfﬂ) ()3B|4|4;LL10%13;1(1)1‘%§8@ 109 ( Q@%%ol%a & %(p é&&;rli%@ 10% & () -
(1] V.

S4" 109 ()-M 91(‘11%'5 Mrﬁ%?@ fo'bm@/ %5 1NING i &3] ¢ " Headi ng

23] ¢" "Headi mgmi3 t"ylmmmajr@' fideadiaig SHcwnd' Heaidig H3rc "thdleadi ng
Izg]n'fahj ‘l;fgi&%ﬁﬁ%\/ Inm'%led@qs E?n)?% q( d%te%l%l’lllntg Far a%r anpc{| similarity

| 9% /) 268: 5>@|ertme|<_amp clrdf Ijeamenttex AndRbteQitisEfddgne it $$si P the
KOGgPr t | ai ! * AVt Q3R F 22AkRGHNS X ~" (af hdl nT rt 0x| } b*<6#*t WEES \ - dJDo.
K##$&k (), -v023)5 I #$9%&' () /0123456789
<= >9@\BCDEFG4|JKLNNODQ§S11@\9\MM \ghe figst ﬁé%““l%\/vﬂw;&r iwietodtieer New' h
Root Ent r yW rrdDeeusEmti 1 ari S %hdws’ b h gk @ of similarity

<= >9@ABCDEFGHIJKLN%E§5RS£ .ahcdef, hljk| rstuvm%%%{
" #SUR () *+, STBEESSS678 %@Eﬁ@i gCM\laﬁén abcdefg
10 second common segment when the second 51m11ar1ty shows a
higher degree of similarity compared to the first
similarity.

22. The method according to claim 1 wherein

15 the method further comprises producing a forth list of
common segments based on how often the common segments
have been identified over a predetermined time pericd.

23. The method according to claim 1 wherein
20 the method further comprises producing a fifth list of
common segments based on how long since the common

segments were last identified.

24. The method according to claim 1 wherein
25 the method further comprises changing media channel when
a predetermined time has past and no new common segments
have been identified.

25. The method according to claim 1 wherein
30 the method further comprises changing the media channel
when a predetermined time has passed since the receiving
device last changed media channel.

26. The method according to claim 1 wherein
35 the method further comprises changing the media channel
when a specific number of new common segments are
identified.
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27. The method according to claim 1 wherein
the method further comprises searching for a plurality of
search keys that are substantially identical to the first
search key; and identifying fourth signal segments that
are substantially identical to a signal segment from
which the first search key was selected.

28. The method according to claim 1 wherein
the method further comprises normalizing a signal gain of
the media signal where the normalization factor is
derived from a sum of absolute values of samples in a
selected section.
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