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A METHOD AND APPARATUS FOR ACCESSI NG AN AUDI O FI LE
FROM A COLLECTI ON OF AUDI O FI LES USI NG TONAL MATCHI NG
FIELD OF INVENTION 5 This invention relates to a
nmet hod and apparatus for accessing an audio file from
wodveeP on of audio files, and particul arl JCHECHPEYWI140
to the accessing of files using tonal natching :
BACKGROUND 10 The advent of the age of afford
ot JRETODe NG tARPARBRYS hEQR gAGEERY e‘"f o“é“‘?hzﬂ'ﬁ FroM A
i COLLEQHONIOF AUDIO BB USIDIG TONALMATCHING di gi t al
entertai nment devices by consumers. Such persona
j% i tal enterta|nnent devi ces are usually equi pped

‘ %FWNﬁﬁa @apa0|t|es of a range of sizes. Gven the
falling prices of storage devices |like hard drives and

fﬁhgmememayes tEPmbASS 8 BbREIRUGHABIssIR budkehiS ARk collection
%.5:1&0%1 es,e aglg g rrE[calaxg){nr%ln{ei 93?%3' a%%—ilssagigg te%/:\ﬁgsﬁng to?‘t%lﬁtl;eago%glg such

S|zes i n personal dlgltal entertai nnent devi ces used

fenckmrOUNDf | | es enabl e the storage of hundreds and

even thousands of files. Wile the audio files may be

stored and cate [ according to thei

C1P6 Pt e g1 S STl B GRarel e QU o s g etpgee o

| thes edoptresf whremme! digitelswiertaipryert devipes bY brasumers. Sudy peggoral slioial

QnteRaifAEH devicBI4HE [léLﬁlHr cAuibRa Wt sthrage daPRIIBES tirdge b sikesliGven

thé %lllr?%kprigest 09 g 01% ?ie nghkg Re!rd er\)3§ %n%lﬂgsh rﬁ%n?orygﬁmgr@%ﬁ%brﬂber .

o0 w@fepnab o eﬂh@'@zﬂabd%eﬁ b4 ifesiorags pahacifse sxepting 1 GB.
nSitredd capadiies ofdoeiSsizaoh paischal digibihgtegaamanhddvioes ushafor audio files
p&%lglé fhe @ﬂ)rﬂ@é’&'hgncfrédla gnd deiRYus\iRY of f-ﬂgl s I's a problem

when attenpting to access audio files in a |large

col lection of audio files 25 where certain information

| Vkite the audie fiss may be stpied end eategerisgPls accorARisvier STy Bles, artistes,
Pieak! of te AiteS he@ ag BSinvilreBs Wilkes Missuadylfyrgdt Mpaild @driiste of a song,
arteﬂq%gpg% éf%%h\?% %%%értlﬁéﬁpéﬁloffﬁel 4k té é‘ba@hlﬁéﬁo} £ Ffée!dlgm é)ﬁaystack In

audi ere

PG h 8L 8D o By ey 3 ROAY S e SR e . A
dihé biegank moment) thip riwembméinsthwwa:h fqn tepvegisenijardipile in any way.
ETHEAE | a o %P ARHI HEmMIBE & a0B6hsCRAE RIeS in d fargk Solettioh @NAUd)L files
%ﬁeﬁé gL, Af&mgt[g;p /e BF sﬁﬁ xfoa%h BLARRR 'ﬂhﬂgnﬁ)%%ﬂl%telr&(es

si des
f‘M??@t"i‘eo‘ﬂB&F“lyt”i"E%re‘i’ AEBPISIP et %UHO 4 'ﬁ%%e “opligig v pygio fes whers
Clhey atiaplefeseledidhs dls filey tirdugttheusaief ddt.are able to
deternine t he quality of one's vocal promess easily

f onr\é\ eratg#] 5:¥o &prc{\rﬁ orl\x/éysf‘ \EJS%%I rﬂm“feﬁs{/ u@n out engag(nrw exgenswe vocal
p?C@VhEGe’H'S aurﬁsévt'mfacwtéfr i%@ 8% wcaéprowe%sftd%ﬁﬁ\éerﬁu ggsisies using
f kdraké machiris o4 Iseeihdy’ mcixnaniied istofgratadiethérhere zee dtehip fow
f Hévﬁeg‘g\%q%% \chﬁw @kenab% %@@m e &am% bior@d v@éaﬁ;%xﬁé%&‘ bésily and

devi ce I ncl udes generating one I ndex

cHINEINhg of 40|nfornat|on entri es obtained from each
of the nore than one audio file in the collection,
WstilimaRe o oM il e in the collection infornation
being linked to at |east one information entry;
receiving an input during an input reception node;
c braverefeireryasPpe of #ip present ingergord ithgret ia proyiggrmmethed ﬁqga‘ﬁ?ﬁsmg at
aralt@ge didi tialirol GNotRdcti@T condriddyBira thah loee didyi fldktosil gutsih or
u§$c@9‘s;b‘?€! \Hﬂ%[‘: efeéh%ﬁg SQ&X ﬁB%‘hroH mléd%@bé/ré}aﬁngcgne mﬁéypcq%pnsmg of

contour ana di scret portions; and %
t W@"ﬂ?@[’: Flétfl%a obtalned from each of the more than one audio file in the co! ectlon ith
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5 portions with the entries in the index. It is
advant ageous that the audio file is accessed when the
di screte portions substantially match at |east one of
the information entries in the index. It is preferable
WOR00%136848li screte portions are, for exanpl e, PAISGEHATO000140
notes, nel ody contours or wavefornms. The at | east one
|nfornat|on | so be. nusi cal otes,_neloqy )
B8 Gt M 8 relkebiraton Sepy ey Sotdshal Frgreich enty,
nigbaidhng anongub during aa inpei reception asle;ccoavertian Hie ynpuiglo & digitelstignal
1&%"%61 %ﬁalé'ﬂ?d ?@%oﬁ@ﬁé@h@ly&ﬂm dlgit@[ sfgag@aag aﬂqge.reqmb%uctmm
d

nai %IS OO{I t(meg% fcgr}rlo% aag%ySé glo Od@ﬁl‘(ﬁe pf)rgons %og}parljlnéa{ﬁe discrete
mﬂwéw@sfge erggas irpthe index. ft isradyantigepus Fhatefh%ﬁtd@ﬁifen@ accessed wen
| iﬁ@ Ui&cr&&)dorﬁd’n@ fsﬁfs&ﬁtﬁajly B&ciSA eakiene bmskaprefAtmteniiedin FRYNdLR It

gﬁ F abfleot'h&] tﬁg d|§ér O s %é[ﬁﬂﬂgga%gse, ﬁln\{%‘cﬁ[t rlo{eg gmel% Q!)ntours or

S Oor

Ul §e %@aw{'ﬁh‘éff’m}?amw payRlsohg YRR F?f%ﬁ' 1“9’063' contours or
s‘eda\@totmutss pieferéble that dfeemeltyecotthatantlpsds labdied ohidnelyaing a first
a&@&&ﬁér&b%f&m ub)Ca S4BRd sreal neeidéwbrq&r I(Jdaeam a d@ra%véoﬁ@ur

[
AR i BY Sl Pt ©aeBersll s Fonit FIf e o e
milymalcieg- pr ef erabl y be received fromthe audio file, a
pre-recorded vocal entry linked to the audio file, or

a ﬁeogpl.g%egﬂ rgfg %@rs %m&#e%cjteht 5 rH&;PBeﬁ ¥namla Qorhht‘}tsinging,

t he nlc evi ¢ e om t rou i
cé%?ii‘% PhgUing, MR aipns Sa?ﬂﬁ‘ ?5‘33@9}’% 5 efﬁ@ﬁ‘f‘%mégﬁﬁﬁi%@}‘ be either
nmﬁmbbokawgwﬁu@mﬁdeﬁﬂma portable nmedi a pl ayer and
nDblle phone. 25It is also preferable that the net hod

%%]rgra ]Qctllmab(?n dau%%lf% igla cgese?blé ﬁg tllnet é’iec‘irgnicage%%? %tseglfhg device

I @a@waﬂﬁ (9@”“‘331% i f‘*'iet %‘?“Frﬁbc fiﬁ'é;el ?ﬁp%tc"""‘f‘ﬁ“‘é*r %Or'ipgt%I”%‘UC"k The
pinfovrhadied ectry regypéso ptafigatoe medes om gheadudb dirsé perecoalad veral

; ér}tr@ Iﬁféa”'tb dhd éﬂdlﬁeﬁé PR &Qr’fgé{eh %brﬂﬂ:té?%ﬁ/oﬁkh s &@ﬁraﬁi@ dhRR the
| st or ed
sSee

Iec romséd!e\n oF aBth Qr?rﬁgtﬁ tgﬁ)up g I’B%Plg? VEFNIC?] C ﬂ% esgsq%rﬁ desktop
| W@f nﬁf@hwob@muﬁt PRE, rerta Riaypane Sphig plse.
information entries obtained fromeach of the nore

t R%IWeerjégé 913{ ﬂh!e ﬁ'l%thb@fuhﬁ@ |rﬁ9!ﬂés§5‘r\\errerg?8 a fé(@ih{yho g&.‘éfbnth% audio

ction |
* HES debrnSinog e T ORI BVF AR PO S PR Peept | on
receiver for receiving an input during an input
I e lsl D PIEEY o QEPéRtusifeGctdlSing MtDétst drdtaQaia g in@int doltection

Sb&n@%kmél%%gth@-ﬂ x%nﬁjgg%ledggje& %tlinr? %pgcfec%s%% wﬁqq? gpparatus It is

essor con
B‘"ei?&‘ & taidhe PPF@EﬁJJédE‘;Fd%é'&ﬂ’}dW 305 LeyRE3g 6P index GHSPP”S'"Q of
C Dfvimoation amdds\obiaged indnoeath stihetere ren bhonaslio fleh@ ty adelisowith
ak&ﬂ ah@b ﬂlg .rathé @onteéaorcﬁm.&q seh% nﬁlﬂcea% &tz@asmwf&;ﬂ&m%ﬁtty an

mfuét recgptgg 6ec§i¥er éor v\ﬁ?&'ﬁm? ﬁn m;&uq g%rln% Fg mB'Lb{ ﬁcz%t:ﬁ% mode; ccgn\rertlng the
s ipgtiaip i dgiehsignak ushic a0 andegtigighenier ged f pfogrsaet doafigured to
e Biidlyis€ Bie idfitd] bignal TR %ithel heuap afcatursaraRyis briviod@éonur analysis

d 'in%boéls%yetea&%ohgj the nﬁ%%‘éor% bQiﬁ LB df! t%%rﬁ% de tﬁ@:ﬁsc“e@e%&'tlons with the

activa pr essin
| @ﬁ%ﬁt’s i ieer t%ﬂ*faféﬁgew@%(s‘é“e 8&‘1‘&%“"3 1% aCF%SS?S'r"éP@ Ef&tﬂg Séref%%ﬂ‘ﬂf’ns
t hbsthntindy ebieh pidedsi arsf #dranformatiincabries bttesindayeTiedapparatus may
c aemm sy a\‘n@iﬁ@fﬂﬁﬁt Ry b&fifed rﬁel.a{;uttrst% i h@@é/m%tae%ted by

a SIS nal

cBfrehanS el iers Sre.ull oA bier ¥ rorBhyR SR Bt ee e e
a duration contour (LSK) for an audi o output for each
audio file for generating a 2cl oseness" score used for
audio file matching. 5 1t is preferable that the
apparatus is selected fromthe group conprising:
vehi cl e audi o system desktop conputer, notebook
conmput er, PDA, portable nedia player and nobil e phone.
10It is preferable that the input is either manually
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15conputer network. The audio file may be accessible
fromthe electronic device itself, any device
functionally connected to the electronic device or a
connected computer network. There is also provided a
WORpHH3@# determining a | evel of quality forPGHEE]007/000140
i nput using the aforenenti oned apparatus. 20
DESCRI PTI ON OF DRAW NGS I n order t@ﬁt th resent .
[ TRPEFL IS FESLETPHFIY) YOS g the e |5 pH e iso®
prasest angablyzirgfadicdt prdetraelely sorddur (UDS) alsecad stdlen rhedatly logntana fudr)
Odnd P BurbtloR1 doAbir VESIOX RFBH Qudid lodtpR 6 &ich &ldie FRMIP QbBRAKS a
qfl&ﬁe p%g§eg% égygghéonfm%he description being with

r SPEPER P SSHY LR U PERYi%g i 11 ustrative draw ngs.
Figure 1 shows a flow chart of a nethod of a preferred
anRogibieant tek tiehgppRiafs an beldcd G B8 .grdup Pumsrishgsaie Adio
S [ e :
STRE kol AT Gl ARPGCE oLR, PrialioBiElrhngl o mobre
dW°%&anple to illustrate how the first order nel ody
contour (UDR), and the second order nel ody contour

(HET Dretérable halBle Qs IsScitd@mat8shy o b@lsHhRicdly SHEN& fom the group

sequence .denoti ng how. an o file is.mtchedq wiith a
SPB o e o P TEH So s rRe bt gt
pheinayts sneoenindenended The atrleasbonsHigougratinn esitampy ke sedpcted from
| dithetShusbieolae v Wdvefofns! BisfeRbllahe aidagidine Grosihation eftyDR)essived
abeqn %Qeauﬁﬁ ﬁé‘?% &E%Brdg@ k/&zgly er@ﬁfhl@k‘ rto (tljrédgﬂ)d o]c 1%, é?réow?ﬁﬁécted
nelody 1S d. DESCRI PTI

|
erived, L . PREFERRED .

ER0Ber - PR &Y IR GEY R aa?eéﬁgg% e Lo fiRyisd teey: any
prewie Wactiandly ¢aphecteg dnibe elbctrdeisdavice triaganrgbtedcaipiienisiverk.
computing environnment in which the present invention

be j.npl e Al . ir . .
P s Bl Fugad of R 2)orb Wi or B putusig e
cyePFputdiPned gAMbl e i nstructions, such as program
nodul es, bei ng executed by a personal conputer.
Geesdrabidn oF ora9@as nodul es i ncl ude routi nes,
progranms, characters, conmponents, data structures,
that performparticul ar tasks: or inplenment particular_
alpstyeadiat dgtreseytgesntiongnaygsialysicpsrsters s "FW@Y Ayt intgypraptical
agffatie cietd ehallt ver bé\desttibeinbymayly be npt-adive eckamvpit hongt preferred
CORRMERRts SYS I8 MHEQRE Tl | @ SeskiBfdnUBkintd wARNErREd o the

devi ces,. nul tiprocessor systens, m croprocessor-based
o?ccf)’]’%‘ﬁ?"&ﬂﬂ‘%‘i’t@e grSW‘ggﬁrer el ectronics, network PCs,

m ni conput ers, mai nframe conputers, 10 and the I|ike.
Thigur NYIRINE a OB BRY obd MEthstRvf B pRRErbd@tbotimettiosihs prosshatlention.

c [ Vi s r.e .

AR D0 E0 L ARIE BN o pARSD B bR of he
cHRTRIHM A "ons network. In a distributed conputing

eFigire rshewst an gmoge anflusbate heg theditst biderl romaly edhtoun (W) hand the
| Q8 R MeBARolRIRY ¥ i MapBedeyi ces. 15Referring

t% E{a?uﬁoew 1’3 there el S{ géowndaeﬁl Fille %Vr\f]a?cm\gé’&vithoafn agdi%tqugn a
( T8Y" F SPO"SECRLE TR AYY AYT" BHR putising

preferred embodiment of the present invention.

Figure 5 shows an example to illustrate how the first order melody contour (UDR), and the
second order melody contour (udr) for another melody is derived.

DESCRIPTION OF PREFERRED EMBODIMENTS
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audio file froma collection conprising nore than one
audio file stored within or accessible wth an

el ectroni c device. The el ectronic device my be, for
exanpl e, a vehicle audio system a desktop conputer, a
Woreidsi4conput er, a PDA, a portable nedi a pPal/ee208100§140
nmobi | e phone and the |ike. The nethod may i ncl ude an
enabl emrent of a input reception node (20) in the 20
Eeciolioningi dscursiph de infended tarepmvisle o briek geeal desceiption of a suitable
ERPUBRHSInAbnAeR e whe! BE 8 ibHib® MaP Be IfpRnRhSE tABIRIGE not

:%ﬁdé ﬁetg@tm\)e@%ﬁ%g[’ B¢ %escm% th h e éenre%F @@ﬁe&PQf E%?ﬁteﬂ&%c&a%re

Frcines, Srecas RivarEm a’e@H‘%ebemgoﬁaf?%P Y a@&fﬁ?ﬁﬁh@mpptyr Generally,
program ebdtlys adulei rowiads, priogrbh € reaabctas, cbrh;mnenm dita sR@Rpds|, Hat

Mﬁn palGial thFRQ br |ﬁ1§l9ﬁ8‘k b&Hbu éi:@tréE%’atJv)t\gp tﬁo@@%ﬁe& H‘iﬂila art

\gaﬁ H%[F%at%ﬁhe%gqnﬁ %’3{ e@aotlﬁﬁ% g’%ﬁ?%ﬁﬂtﬁr !%mbcgnf igurations,

@@vﬁmt h@dthe!dduc@mml mujiprbcessar n gydemsan alioepragpsgtiabed  or
Q‘@Q’Mﬁﬁ]btﬁé conbiifier R RBERIwWR! PLd) thlébﬁiéﬁter% CEARFNRMTONPHSS,
én{t]i é’lg (ﬁk § qn&%}i r? rrgﬁ\éfsg %8 g@étlﬁeglaé d@ 6u§e§ c%x[nlnﬁutwg %%Nlralq'nents

%/%e §§f§? e tpH'Jé’H“?beé PR 3’“\%“@%"& élle"'t:eﬁeth%toﬁ‘ﬁ diskad Brpugh a
evrehhubichioh® setwak. tie distbuteicdomputing) asvirarivenig erdgréid Goduidsheay be

-—BQAMﬁ'b&tﬁB&!QrfdréHgéﬁ’ierﬁbr{/Q&ag@deW@é/s include the nunber

audio files and the audio filenames. The index may
conprlse information entries obtained fromeach of the
Refeeing kdisueriethargdd riovidet! 8ov ehatt hiea weihdddEd) fiap accessing gtipest one
Budicele B0 BedIcbivntcBBprRing GlofeORarCorfentic Gle s@RY vikBM o Bocessible
WM’P&‘F él&ﬂ%‘l c! é@\ﬂgeo QH&&&cﬁgmé r?ek{cg %oﬁLe? %F éx%l.b@ aq%ﬁ 1318 gua‘?or sa/gtem

connecte ter net

A EESKEP ROPRUP k?é‘°\‘FP9.?k\RP'?'%’&F’ G0 7 B‘?“@@%mﬁ‘ﬁ%ﬂ%‘/” ‘Eé‘é’??b‘éﬁﬁﬂ‘P'E?
fiid the jike. ﬂlreemeihﬂdl reaytinchde amynahementok @ dhpetgeaptioh age (20hip the
S8ctiohit QEVIRLIH @ McBRdr lide, FoR ekaiflel asi@ssmgw @reataterl.rm@a tuiRGN the

igg{tz%rng%éwc t%ast roXcenWe i?;?ut rec%otcgn m?@eor%%sbe ena f %%bqsd as it

erm ned usl ng
F8Y & YPYE 4 0 FO‘{’%e‘“\fiH‘ﬁ)P‘%C“%ﬁtd%‘fﬁe &y P%fé? F‘W“‘t”ﬂ‘é’ %{E'Eﬁ’doby
tankias! endblemenh bfanaiadul @peptiort modereng inplitserefttion arolid My be for Input

GRARE n@ntaxawa@t sihgigl hmffﬁﬁd %rsa@ it Hynas oﬁHﬁ%&l ];?t«lgsg ABalog
bt e o P8 it b B pEobBlh SRl ™

[ nked/ attached to the audio file, or a connected
ZRcoapierheat omied ik feceplidiaficie Matye Hestradic deaks Ny idwdiglaseieany
Eﬁ%n{:&ﬁ})n gﬁée%?e ﬁ@éﬂfﬂb‘%ﬂenﬂ@ﬁm{eg th ﬂeﬁ tﬁéﬂfdg{i%és% th rI the

entri es wav e ownl ca

F?&?P"é‘&%wf gufacr @eSr ip g cokeglion;hag Hiﬂﬁ%etdl %ﬁ% BREPYPRE ¢ ﬁ&?lﬁﬁ‘éﬁ
aay inclytle the demberedf aude Benergiuthe fUYBRjlenages dbe irdsomele pomprise
Rrashon ‘éﬁtﬂ&soéﬂau{ebl Goth B ofand] bR thaANone QUAIORE i hSKIleftRR of

gund c@ﬁfgs s?oré)cHL e!ec%nac d%\ﬂ%lzé %CUte?e t{nln go%ang c}gn&egte? %o the elcf,ctromc

Mposition O oun
g%‘%e(ﬂﬁ aj CNEEIAG) GRTTRMEPT BFfweTkeCRBRCiRLP It@rPDB*PUtﬁ'd@f“@rkf PRl via
strat edwirdiest meaed €adiv arioCiled @Vthe eglle@iny mag ve Gigked to at least one

{6 AtoR %ﬂth} i ti{éQH&QCJF'rm%dat feBstldg i RSoh @:Wy‘%né}%\é' r&ﬁmé’irnof%s or

connect uter networ

YEYRFRE ﬁ*éef g%) Hel9 sg(iants S?ﬁ"f“*‘é@“‘??af\?‘éesﬁi‘%‘@ﬂg 5’&&@&“’? 8r {hp whole
cena staref indim audie fitee | The éfarragiion Siysey alenbe 2 YD banpseent thht is
ik @EREdOR ANbidic Sle qﬁa& AeN@etadsin n‘ﬂh@&ﬂ&nﬂwﬁll il IThf also be

{Jhtama%e f¥on‘( %g —recorJeQ voca en?ry hr%(n&fa l?ed]tg) thd %V\g]o 1(:16“:!:,,{e %lcgnnected

onnec 5o eadh “aud
corgnuter @Pt""ﬁfrkeT"reéfb @Pidéﬂja‘v@'é'a? dedpfaps @% the jcamngeled epmpkiehnetwork
audio file (23) nay be conbined into an i ndex (30).
The index is then | oaded fo# use (32) in the
el ectronic device. If the conposition of audio files
is found to be unchanged, the |ast used index |Is then
| oaded 15 for use (32) in the electronic device. Wth
t he enabl ement of the input reception node, there nay
be input into the device (34). The input may be
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i ndex (40). Exact or substantial simlarity between
the discrete portions and entries in the index enables
the generation of a listing of audio files in order of
WOUeI13@R simi larity (42). The listing may sheEWp@2007/600140
nunber of audio files, a nunber that may be
pre-determ ned by the user and may be shown on a

Whess infymasian epideselt Bweipd fptes eravavelarms predoulipgdeple der each audio
fle.Mihk &If&:rhytloﬂ’&wrﬂ)ﬁa)biaﬁmﬁ OfitstlofleAinklvdy cohios UBR)S a isBcohd biasr

g%llgraﬁdokijalﬁ{(%ﬂéﬁﬁ ? aud'at%g E&'ﬁoup{LSMﬁ¥ %Fl gﬂcmsout -ﬂ?@r Jaa%lo HRY

y contou or mat | on for each audio
file. Referring to Figure 3, there is shown an exanple
tfahed bdnymtitiont & dudiw filehds faundsto i dilarenired eelychSis condudied on the

EdHEARdn otaé[ﬁglotfﬁ? st%r%@ Héle QESBhic H&Juc@ déﬁy@@\me%l{ctn&wbl@r c))nife@t%d &
e.,l S
R st Sk i S eo R RS est [P P chen e Rgme
phatiesn apdie fies havg beenl addgd fofor ten@qudlﬂmotm p@ectl% Subsggguentjtg the
Rewch, Sibrmdvbn entfieh; obidfhed 70 eadtn dudidofile difidtly @B\ infdrination entries
ng%%’adéjdeﬁd ﬁgl %ﬁectﬁd Wutgene%h?fb%gh H{t’l‘ Lol Hik EZQ)eo -recorded
revi o
Y@é’tﬂ"ﬁ“eﬁd‘“kf’%@ eP?W%'E"°<§Pd@ RGPS GAFtPRGLint

n: |r§le>§ hq lHdeX is
thee lobdrdriat usB2)dd the Blectbaibliayicef Fi gure 3.
ZOSubsequent ly, the first order nel ody contour (UDR)

i@}& c\c;gxf)os 18n of%%g Vﬁlg@ g fouB\d b\é%ln %19%% tﬁeﬂast%ed%dg? %g}%n &?aBed
o s @3N the slectioris deviges Wity ihg apabledieel @ he BRUtARREPOLIMR e tisre
SR YA Inpu irtdtBe davidé (39). Moainpat miye stngibg, @urading;ivglstien, BUDI signals

BP%ILSIGE&@ n§[§sc qng 9&1% irEhdeY Bkl iR nddb nBBYe Q%orﬁ%ﬁ &k Refety. A

Tt faﬁvaﬁﬂﬁa#maw%ﬁl@f i gt Topuhk e e @ty

uger irisg be pifle to mapually Belech @ spegifi iapub f22Hogile epus reception mode. There
Si4h aR6 Be Alibiatictdarct®r @ORELUL OGRS moEd BlyaIE GlikdUTioré Pelie). Ihiit
g&%#u}ég(ﬂ?{ \%%%%nﬂsaﬁagge %a%@é ﬁ;&g InEQ)%ﬂC%ﬁlC ?I[\Ejmﬂﬁ %@ptlon mode
may have automatic volume correction for vocal input if the voeal input is either too loud (such
that distortion of input occurs) or too soft (such that input is inaudible). The electronic device
may also be able to overcome the problem of an off tune vocal input during the input mode by
providing a selection of audio files that most closely approximates to the off fune vocal input
based on the eniries of the audio files in the index. The user may set the device to show the
closest approximations up to a pre-determined number, such as, for example, the ten closest
approximations.

Subsequently, the input in analog form is converted into digital signals by an anslog-digital
converter {36). The converter may be an analog-MIDi converter. Thereafter, a procassor in
the electronic device may analyse the digital signals into discrete portions, where the discrete
portions may be either musical notes or waveforms. Processing of the digital signals may be
dene using frequency specirum analysis or melody contour analysis. The processor may then
compare the discrete portions with entries in the index {(40). Exact or substantial similarity
between the discrete portions and entries in the index enables the generation of a listing of
audio files in order of extent of similarity (42). The listing may show a number of audio files, a
number that may be pre-determined by the user and may be shown on a display on the

glectronic device. The extent of similarity may be based on relative closeness in ferms of
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AA. =0 :nand AA< 0 : d. The result of the second order
mel ody contour (udr) is shown in the sixth row of the
table of Figure 3. Referring to Figure 5, there is
shown the first (UDR) and second (udr) order contours
WP 28078363t ond tune is "Do So La So Do". |t CcBHAI/B@208%WAL40
that the first order (UDR) contours of the first tune
"Do Re M Re Do" is the same as that of the secon
qitheremusiog) nglgs prwasgforys Theipps sy corgriige g AIREY cAniaet mf@fm?ﬁa"
focscloadib il the first and second tunes differ. This
clearly denonstrates how the use of the second order

ud[%%contours aids in the ac a@% f di stin @
TR Brito L elbere FOPPNR 2B SRR I FADOM e 4% &by
@nwar (Unih| and e savertdesrder maklatn woldenr didalsior fitund is ﬁel‘tvbfb In this

&@nbBVHhEind 1B FIRARV RER?. Each note Heba prebdidrAinbPdaRiEd S13k (MIDI

|on(preV|ous note) 15L is for DD > 0; K
mgvgé@cfﬁ%m)?ymgand Sis for DD < 0. Thus, L is an

i nstance when a current note is of a | onger duration
peaso;t hat of a previous note. 20K is an instance when
t Bo.t he current and previous notes are of the sane
uration and Sis an instance when a current note is
Mi-% shorter duration than that of a previous note. It

BéoGki@andbe noted that even though scales of pitch
bsaggition are ignored when using mel ody contour

anal ysis, the use of the second order nel ody contour
overcones this shortcom ng of 25overl ooking the scales
bfirshorderigerivetiyast mavoR chigingrl ysil thegAvader " accel eration” is
anal ysed in this Instance. Conparisons between the

Nl nd .t h audio files may be based on
ﬁé?ﬁ%gg%%ﬂioﬁFﬁgﬁwﬁggls based on the first order

nmel ody contour (UDR), the second order nel ody contour
B al) of atechirét lveleddoriadtva . i€ emtwaun the LiG)roW of tha ebiud iFgure 3.

ghgsgwen C}Pfhe L Qrdétrﬁbﬁc%‘} A bRy lﬁden;miedeﬁé}ﬁﬂa%h S QHIuEBYthe

base ['ication of the foll ow ng
Qa%?qr eefglatwe A Wher

A>0:1;
A=0:R;and
A<0:D.

The result of the first order melody contour (UDR} is shown in the fourth row of the table of

Figure 3. Next, a second order derivative, AA may be obtained using the equation:
= |A{current)| - (A(previous)j

The result of the second order derivative, AA is shawn in the fifth row of the table of Figure 3.
Subsequently, the second order melody contour (udr) is derived depending on a value of the
second order derivative, AA, where:

AA>0 1 y;
AA=0:r;and
A <0Q:d.
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DO, ]) represents a di stance between notes of an input
and the audio output of the stored audio file. 35
D(i-1, j -1)+ SubCostj) DO -1, j)+ Del Cost (c)(i, j)
DO j -1) + InsCostj) j) =mn (1) Cost @i, )
WOREKIBHME the total cost caused by a conbi nBET/8H2087/000140
UDR, udr and LSK errors.. (2) Costj)= UDRCost+

udrCost @i, | g + LSKCost
The result of the second order melody contour {udr) is shown in the sixth row of the table of

Figure 3.

Referring to Figure 5, there is shown the first (UDR) and second (udr) order contours of a
second tune is "Do So La So Do". It can be seen that the first order (UDR) contours of the first
tune "Do Re Mi Re Do" is the same as that of the second tune "Do So La So Do". However,
the second order (udr) contours of the first and second tunes differ. This clearly demonstrates
how the use of the second order (udr) contours aids in the accuracy of distinguishing different
funes.

The duration contour (LSK) is also a derivable parameter and may be classified in the
following three groups:

DB = Duration{current note) — Duration(previous note)
Lis for DD > 0;

K is for DD = 0; and

SisforDD < D.

Thus, L is an instance when a current note is of a longer duration than that of a previous note.
K is an instance when both the current and previous notes are of the same duration and S is
an instance when a current note is of a shorter duration than that of a previous note.

It should be noted that even though scales of pitch transition are ignored when using melody
contour analysis, the use of the second order melody contour overcomes this shortcoming of
overlooking the scales of pitch transition as pitch contour “acceleration” is analysed in this
instance.

Comparisons between the input and the stored audio fiies may be based on melody contour
analysis based on the first order melody contour (UDR), the second order melody contour
(udr) and the duration contour ({LSK) for an audio output for each stored audio file. The
comparison may be based on the application of the following equations:

Dfi.)) represents a distance between notes of an input and the audio ouiput of the stored
audio file.

D(i=1,j =1)+SubCost @(, /)
D(i,j) =min{ D —1,j)+DelCost @li, /)
D, j - 1)+ InsCost @, )

(1)

Cost@(i.]) represents the total cost caused by a combination of UDR, udr and LSK errors.

(2}
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UDRCost @i,j) represents the cost of error from UDR

O, no UDR error at (i, ) 2.0, 0, Pis an UDR
insertion error (ThsCost) . 5 UDR Cost @ .1)= 2.0, (i,

j) is an UDR deletion error (Del Cost) (3) 2.0, (i,
WOL0A3GMR substitute error (SubCost) PCT/5G2007/000140

Cost @(1, /)= UDRCost @i, j )+ udrCost @i, j)+ LSKCost @i, j)
UDRCost@(i,j) represents the cost of error from UDR.

0,10 UDR etror at (i, j)

2.0, {1, j)is an UDR insertion error (InsCost)
2.0, {1, j}is an UDR deletion error (DelCost)
2.0, (i, j)is an UDR substitute error (SubCost)

UDRCost @fi, j)= (3)

it should be noted that the value of *2.0 for the error above is merely represeniative and it
may take the value of any number greater than zero.

udrCost@(l,j) represents the cost of error from udr.

0, no udr error at (i, j)

1.0, (i, j}is an udr insertion error (fnsCost)
1.0, (i, j)is an udr deletion error (DelCost)
1.0, (i, j) is an udr substitute error (SubCost)

udrCost @i, j) = (4)

It should be noted that the value of “1.0° for the error above Is merely representative and it
may take the value of any number greater than zero.

L SKCost@(i,]) represents the cost of error from LSK.

0, no LSK error at i, j)

2.0, (i, j)is a LSK insertion error (InsCost)
2.0, (i, j)isa LSK defetion error (DelCost)
2.0, (i, j}is a LSK substitute error (SubCost)

LSKCost @i, /)= (5)

It should be noted that the value of ‘2.0’ for the error above is merely representative and it
may take the value of any number greater than zero.

Referring to Figure 4, there is shown an example in relation {o how the above equations (1) ~
(5) are utilized in the comparison process (40). A portion of one of the stored audio files Is
expressed in terms of the first order melody contour (UDR), the second order melody contour
{udr) and the duration contour (LSK). The portion of one of the stored audio files is expressed
in the form of the following matrix:

R DU DUR DU
Referencemelody: | ©#u d d d u d
K L § § K R LJ|
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It should be noted that the value of '2.0" for the

error above is nerely representative and it may take
the val ue of any nunber greater than zero.

10udr Cost @i,j) represents the cost of error fromudr.
VO 2My/ 8% error at (i, j) 1.0, (i, j) is an BEFSG2007/000140
insertion error (lnsCost) 1.0, (i, j) is an udr

del etion error quel Cost) (4) 1.0, O Pis an udr

S0ty Ygocexarpgesy intBupofdhedirsf order mejqdy eqRéRyr (DR thecreeaad order
infebly ddrRuMadrLeid Ee dlicafibn chifdur (USE). Fhe DstrAROMPut isSexpragsel i the

nd it 15may take the val ue of any
?ﬁﬂbgﬁggﬁ%% ?han zero. LSKCost@i,j) represents the

cost of error fromLSK. O, no LSK error at 0, j) 2.0,
(i, Pis a LSK insertiomgerpory(lgnsgost]) (5) 2.0, O,

Pis a LSK del etjon eyro_ ( Del Stfi) 2.0, (i, j) is a
LSK substitute SPHEEOEEIECHEL) shodild be noted t hat
the value of "2.0 for th& eKrof dboRed|s nerely
representative and it may take the val ue of any nunber
greater than zero. Referring to Figure 4, there is
diisbout kernoted epihe raferenceinglodydas seyetnbaiestWide thip dnpet melody has six

Qeteali ©M5t Rebdssary 38 Ho)thelinBut hd kdidiEiide infbidiiBE 1 B4VB &I iGiical
?15:?8&? §1Sno eé O’ths 1ﬁo"sta?|ger E‘I{E}ﬁ% bgine glﬂq"n ?‘ﬁ sﬁt@ﬁonﬁ:{h‘g % %ﬁl‘g@ auser
CBRE 6@?“@(# ﬁ)P{)“Q thahig 'rsse%?fbauapé@r 2 HRT bieP ac\@ﬂit'am pf &(%9 oft-
&ey), dr leeord uregbe Girodvost vaen tHeliH) melddyes powérled by dfe amnleg-difital

Qmeﬁgﬁggsm;&sgib,&hgss Is expressed in the formof the
| ow ng matri x: DUDRDU 30

Referring to Figure 4, it can be seen that the reference melody mairix is presented along the
horizontal axis and the input meledy matrix is presented along the vertical axis of a table of
distances 99. The size of the table of distances 99 depends on the number of notes of both
the reference meledy and the input melody. It should be noted that the darkened squares of
the table of distances should be ignored at this initial juncture. Further explanation of the
darkened squares wiil be provided at a subsequent section of the description. It should also
be noted that the comparison process (40) may be assisted by a set of processes which does
an alignment for the input and reference melodies such fhat the input meiody is correctly
compared with a related portion of the reference melody. The alignment between the input
and reference melodies may be performed by a processorfcontroller. The alignment process
is done using any known comparison methods such as, for example, enumerated comparison
of distance and the like.

Referring to a starter box 100, the value is “0" because a first note of the reference melody
and a first note of the Input melody matches in terms of the melody contours, "RrK”. This
means that the Cost@(ij) = 0 (as per equation {(2)) as each of UDRCost@(i,j), udrCost@(i,j),
and LSKCost@(i,j} is equal to “0" as there is no UDR(as per equation (3)), udrias per
equation (4)), and LSK(as per equation (B8)) error respectively. As such, the value D for the
starter box 100 is “0" as per equation (1) as there are no earlier reference notes for
comparison,

A first row 102 of the table of distances is subsaquently filled in, A second box 104 in row 102

of the table has a value of "5" because the Cosi@(ij) = 5 as each of UDRCost@(i,j},

udrCost@({l.i), and LSKCost@(i,j) is equal to "2", “1” and"2" respectively as there is UDR, udr,

and LSK error respectively since the first note of the input melody differs significantly from the
9
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Ref erence nel ody: udddud K LS SKRL An input is
al so expressed in terns of the first order nel ody
contour (UDR), the second order nelody contour (udr)

and the duration contour (LSK). The illustrative input
WO 20813e3%ed in the formof the foll owi ng naPETRE2007/000140
5 nput nel ody: RDURRUr uddrd KKSLRS It should be

noted that the reference nel ody has seven notes while

sérond ratauef teerpownceteaiody As sdt B 5 flot baxgiOhTubppaiens Seyey along

fRIrolp a2l wduld @aveRkits FBUncrEhE £HE6RuEBLOMRIN Msthew 02243 per

H% Bpkﬁﬁg gﬂ%gg(ﬂf otes. This instance may be borne
he

uat A where, for exanple, a user 10
huns a portion of a song that is in a stored audio
Nektpg first colere 108N Bie Gableaf diddricesis filed &. 4 eavgnd lafxf10& myeplumo 06

of fh%rtﬁbl Q%ai J‘BF ﬁgﬂg&gs whe '&oft@‘ﬁ,})}]ﬂg;ﬁs &Rh %@ibD‘Rﬁost@(:J)
o ﬁ@f*@éﬁs@ DoRcsicu; s prdp o+ o 2 o & RO RipR, ue
sedSK drat restedivele Simedireciecars hejel yf teeingul reelpdy diffeesssignifieatitly from
%{eQ“I'ﬂéi n&i@@f tﬂére*éﬂé’n&ezlﬁé]&tﬁﬂ Ag0ki§ pansliok Bk ’iOBIEIJbsémErQ Byxes along

cgluryh{'l é t?}ﬁc\gou%a'gpe \%ﬁl&? qusr}goré Egn gnreﬁ b%ﬁnlgx %?ﬁgéthg {' &gﬁlp élgﬁ
GéB@ﬁH§m@ﬁﬁPh§eﬁﬁﬁﬂ@ﬂﬂoﬂwnotes of both the reference
nmel ody and the input nelody. It should be noted that

mﬁ)xcm ksned %H%faﬁér iRk 1561@ shiﬁ@nku%nﬂ%fﬁlléy %1 BRGRBNSNAHY iRbut

t
e A T
fKarrgu"ﬁ@sdz%ﬁ@si@éﬁia agpel tf"2"t Grsregregdind EPBB(LD 2 29H B it 2
K0

All other enfries in the table of distances are compuied sequentially as per the manner
described above. The values in each box of the fable of distances 29 are nof randomly
generated figures. The values in each box of the table of distances are actually cumulative
scores,

After the values in the table of distances 99 are comptted, the values in the table 89 aid in
determining how "close” an input melody matches the reference melody with the use of a
scoring system. A “closeness” score is obtained by a confinuous path with a lowest
symmation of values from the starter box 100 to an ending box 112. The darkened squares
denote the continuous path with the lowest summation of values from the starter box 100 to
the ending box 112. The “closeness” score in this instance is 14. Another reference melody
with a lower “closeness” score than 14 would mean that it is a closer match with the input
melody, while yet another reference melody with a higher score than 14 would mean that it is
a worse match with the input melody.

Referring to Figure 2, there is provided an apparatus 50 for accessing at least one audio file
from a collection comprising more than one audio file stored within or accessible with the
apparatus 50. The apparatus 50 may be for example, a vehicle audio system, desktop
computer, notebook computer, PDA, portable media player or mobile phone. The components
described in the following sections may be incorporated in the aforementioned different forms
of the apparatus 5@ in addition to components used for their pr[maryfunctfonalities.

1¢
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20 be noted that the conparison process (40) may be
assisted by a set of processes which does an ali gnnent
for the input and reference nel odies such that the
input nelody is correctly conpared with a rel ated
yorz0i7aa63dd t he reference nel ody. The al i gnnmePET/BEIONEEAL40
the input and reference nel odies may be perforned by a
processor/controller. The alignnent process is done
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filkeTHel infetnaticonthd @aaiscipiera firdterdap melbdyadoniowr (UDRE @usatdnd regder

(rblody coh@ir- (u@i\ﬁﬁ% dur@hoﬁ lbritdur €8k )46 En h0&0 Qfiput B€ccbRRldR Y,

di stances is fil in. A second box 108 in colum 106

of the table has a vaI ue of "5" because the Cost @i, ] L

Andppgireeanbion BFANSIBRED SIoEYINg 1 InpeldarRg @peapfion mpde may also be
inBilKaigh 6 bpra)atus $0.€0E BputtaeptBh medrk"64arsg bé 2'microphone. The input
rn%§ BE Q!BéNYQe thrﬁﬁg, t\njﬂﬁf lﬁ‘g Nﬁbl %Is Musmgmgteg%a %ér'h&ﬁar mstance
OBl e Bl [ SR A RS  op o e, A P40k
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fune vocal input based on the entries of the audio files in the index. The user may set the
device o show the closest approximations up to a pre-determined number, such as, for
example, the fen closest approximations. The index may comprise the melody contour
information for each audio file.

The input reception means 64 may be coupied to an analog-digital converter 62 which
converis all input through the input reception means 84 into digial signals. The converter 62

11
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ggﬁﬁgghggﬂ@gnggﬁgamﬁg;mork Each audio file in the

| ection may be linked to at | east one informtion
entry in the index. The at |east one information entry
may be nusical notes or waveforns determ ned using
semanti c segnentation corresponding to a portion or
t he whol e content stored in the audio files. The
information entry may al so be a M N conponent that is
15 linked/attached to an audio file like file
net adata. The information entry may al so be obtai nabl e
froma pre-recorded vocal entry |linked/ attached to the
audio file, or a connected conputer network. There nay
be an online database on the connected conputer
network where information entries of nusical notes or
wavef ornms are downl oadabl e for each audio file. The
information entry may inclutee a first order nel ody
contour (UDR), a second order 20nel ody contour (udr)
and a duration contour (LSK) for an audi o output for
each audio file.



An input reception neans 64 for receiving an input
during a reception node may al so be included in the
apparatus 50. The i nput receptl on neans 64 may be A pCT/SG2007/600140
m crophone. The input may be singing, hunm ng,
whi'stling, MD signals or nusical notes. In a
particul ar instance, 25 the input need not be a song
inits entirety. A portion of a song may be sufficient
as a viable formof the |nput The input may al so be
?Léﬁﬁﬁd There may be a selector to choose the type
or detection of input nay be automatic. The
i nput receptlon mode may be activated by pressing an

abt i vé& Magod frrasaessing qté%?rsb e audio fletfrom peoligstion serrising

S0l thaRale AUYE fileVAERH VifhH br aBddasibiB Owith BH LeldcB6 RO devibe,
'8%8%?64 may be speaker independent. The i nput

¥on 30 npde may have automatic vol une correction
for t lgenaraiingl onermisk cofptidiey ofdcfadmation BibtrieésSobthinddiorh @ach of .

BP g ) gt 36 Bt Wy, B ooBF BLERE et s oot
cajngiinkedip af leagt dne uafbrlr@ﬁprm emwmrﬁetaheaﬁmbllr@mﬁomtw

Ghéludedne kP eRibr MRRHY cgl%urrIgJDﬁ?ea béb%H& ofHé?l Shddly contour ﬁudr)
providing a selection of audio tfiles th nost closely

ﬁfﬂr%‘il"i‘t&(‘é’gmf’ﬁr EH9) fgran ?W%’é Elr eﬁ?ﬁﬂi‘ﬁ Otf&%ed on t he
centri m;enﬁ'lghhmpaﬂdhmgfah lirpat neEem&emba@}ex The user

set th V|ce f the cl.osest: i, mat i s .
oot & BavEind et o 2 Bt S35a1 SRR AR nd BP0 FRveRd
the t emalxsmsttwt dumt r smrhammpowscrewhaommeuswmyneimmwrsw

- thanss Imeﬁeraﬁ@wydoﬂtfoat 8&@%5&%&&?“‘ audio file.
The |n reception ans

led to an
‘anal o *ﬂﬂzﬁtgt e @W@rﬂ"é‘i"“ﬁ?"ﬂﬂ?%ﬁ Aot H‘EQN‘% ragledy; elRur
- ({DEYLOAN sédvdd | ongis tmeledyeqintonn (Weepas! & dutalib® cohigirt(BEK) for an
’Saiu%[&ac!u 'utf-gp%%og‘é%rfﬁ er 62 nmay be an anal og-M DI
conver

RVert ed digital signals are then
pass eehrparing theplisstate parfiorgOwitiothe infrimatisnenifestimibe dnidgi:tand

_ Si gna%eﬁqgtdrﬂrig@ HiGedeRb R %@ngrtg: %b%d ndce)‘tq g%eg r%h?\gfé!’ Wftﬁfyecontour
Db 265 sipobs STREMEPRY Foo GRS N SoBERLLSI0 B
rmyhobmtmibﬁoeeamaug:offieefqmmmyﬂlsmatchmgtm anal ysi s or
gvﬁ-leP%# ths A feRL n@%@é I'e§s acde s'?—;? u%g&i%&‘a%enég rel NN
e a

t0 conpare e di scr i ONS 0O
signals with the entrles in the Index generated by the

~‘i'ndexer 56. Audio files may thereby be accessible when

the cre rtiaons, match at | east ane th

ot or MBS FHTER % IS Soleied ot ine g SeRsidno
. o Einging] kymrhiegwerdstlinghiIDd isigosie bed Posital aoles.and entri es
i'n the index enable the generation of a listing of
audio files in order of extent- of simlarity. The

| - .. listing may show a 10 number of audio files, a nunber

--tshat THRY mBfhol " & -Ggher, %ﬁ@én% tah@io%@%c«;e%sﬂlesﬂ%rﬁy a burce

the apparatus 50 allows fo he Tistin les to
e'eefﬁfatmméh% group cppyisting |°é dbg EIﬁCtW'ctq?é!'W oyiea funetinaly
@bnrielctEd tdthieleYecti®yic B&videama t ddfindcRldabmpBteEhAREMRESS | N
~ternms of either nusical notes or waveforms. 15The
visually inpaired may be able to use apparatus 50 to

" access files stored within or accessible with the

~apparatus 50 using tonal matching. Wile they are

“unable to select the files shown on the display 54,
they may access the audio file which has been
extracted fromthe collection at their conveni ence
just fromusing vocal input. 20An alternative
application of the presént inV%ﬂ?@@ﬁgﬁbkes use of the
vocal reception node of the electronic device to
ascertain and inprove vocal abilities of users. For
exanple, if a user repeatedly fails to find a desired

audio file through the use of vocal input into the
el ectronic device, it is highly probable that the



PCVSG20071000140 13 CLAIMS 1. A nethod for accessing at

| east one audio file froma collection conprising nore

.Than one audio file stored within or accessible wt ri’CI‘lSGZ(}O'?IOﬂOMO
an el ectronic device, including: generating one

i ndex conprising of information entries obtained from

each of the nore than one audio file in the

collection, with each audio file in the collection

being linked to at.least one information entry where

the at least one informatiord4entry includes a first

of-der Thelrerijodc ehelgim 2 wbriein dhe inpbhie sgt Bereaps selgcted from
CRRlgRMb c&h@i&tm? 8f) thaRuslWeREioRknG BkbMdlic ddettion.f Oor an

audi o out put each audio file; receiving an input
during an input reception node; converting the input

i fit 0 ahélimgitbdlof Gaigng iwhesdimibe putds speaerdidzpemdent.
converter; anal ysing the digital signal into

di screte portlons usi ng nel ody contour analysis, where
the nEhemetodmf olaim anefierein $hei af larsbent infarmation entry is received

P Y BRSPS PO LATSIGNS G 8, orbrdc

cont our a second order
CERELATY kg fo R@Uglo dlsy a8 %FP’!E‘%??%‘EH’"F(“L%R?WPBY i

audi o output for each audio file; conparing the

hth f '
e i &gt ey ol SRR sBBublsbliGne
agroth eorfsistiag: ob velkicle residipdsysteom tesktop( toDRuter  Indetnok eauputer,
! L%%poﬁgélgq%dﬁ MEnd HGL Al t he duration contour

an audr'o output for each audio file for
audio file matching; wherein the at | east one audio

18l e iTRe MEHBE SESaiMST, Rthehiaclifildseiitassa fasiligiteaccdsd the audio
m1l, where |nth ut Is-selected from

{%ﬁ%sl.@?q?ﬁf?sa'%glpﬁ'?%ﬂ?ed ryft %'b?etﬁegas N ng, whistling,

M DI signals and nusical notes. 3. The nethod of claim

Iy, m?ﬁ@hgthwsfﬁ%m@rJAnlefeena&ﬁ bhhPné I g @ sour ce

selected fromt group consisting of: the electronic
"devi ce, any device functionally-connected to the

elgect naapgarstay foe acaBsing aieass ocd Adicchrporh @fcolieetioedmprising
' more(iihaql o%g%%lo IﬁgEs%c}]reAéJ within or accessible with the apparatus, including:
an indexer conﬁgured to generate an index comprising information entries
| obtained from each of the more than one audio files in the coliection, with each audio
file in the collection being linked fo at least one information entry where the at least
one information entry includes a first order melody contour (UDRY), a second order
_melody contour (udr) and a duration contour (LSK) for an audio output for each audio
_: i‘ile: '
" . a receiver configured to receive an input during an input reception mode;
an analog-digital converter configured to convert the input into a digital signal;
and
a processor configured to analyse the digital signal into discreta portions
using melody contour analysis and to compare the discrete portions consisting of a
first order melody contour (UDR), a second order melody contour (udr} and a
_duration contour (LSK) for an audio output for each audio file with the information
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PCT/ S&G2007/ 000140 14 4. The nethod of claim 2,

wherein the input is set by neans selected fromthe
group consisting of: manual selection and automatic
selection. 5. The nethod of claim1 wherein the PCT/SG2007/000140
i nput i s speaker independent. 6. The nmethod of claim
1, wherein the at | east one information entry is

recei ved froma source selected fromthe group
consisting of: the audio file, a pre-recorded vocal
entry linked to the audio fllffe and a connected

st ia theniatleve wherein the at eqst (ope Hadlioo file [SaAffessedbies; the
tdigereib BtiERubstERILIE Ralch a8 REGGHS hidrABEdNhRIIY O index.
consi sting of: vehicle audio system desktop conputer,
not ebook conputer, PDA, .portable media player and

molbi | Ehe Bspaeatus 6 cldke 10ptvherdindhe spparatuslis selecteth &om the group

i ncludi n c

rtpaBis) S, 35188 B8 sThpEbiidet SRR RAedonk cBipliEr poa,
mWBblemeﬁiﬁa)lmtﬂwﬂ@ﬁﬂe@hanﬂn 1, further including
filtering the input. 10. An apparatus for accessing

at |l east one audio file froma collectiopn c risin
e Thagrediatus & iclkin | 10e “@Ffﬁ"ba‘e\/\ﬁ"?% B 58&"@8%@%?% gmup
VédchBistirgraigahusming,vHisikhigN BID! signals aadmusicks netes. '
configured to generate an index conprising information
entries obtained fromeach of the nore than one audi-o
419, es.The appahaius of dlaiot 120 whesgint the dnpuhisaetiby mepnheselectetiom
Ccﬂ% b%ﬁ%&%i%ﬁ%@@m%ht?yfgge&ﬁn @hd ﬁtﬂé‘lﬁﬁhc%@%cﬁdhf ormation
entry ere the at least one information entry
includes a first order nelody contour (UDR), a second

orader Tha@dpaebtuscaTiafami 10, (Whdrdin i thpat id upakédindapender
(LSK) for an audio output for each audio file; a
receiver configured to receive an input during an

i 1Hout The apparatun ofistm 180 v@ﬁmm@wda*gieaﬁlor@oinfﬁewt@n entry is
98@514!&1"&%’&\ SBurtd W¥Rkkd ?ral% thé BFHup'cBﬁé?stﬁg Qf: Ghd aldis ena lpre-
: gv cessor conf | ured to at%L &Fé" H
| d’P@fo’%H v0§ﬁlgﬁﬁ1 ksl & e SbdR{TE ?ﬂfﬁ FBREC %ﬁ‘b“ eioie
contour anal ysi s and to conpare the discrete portions

18, onilt‘l %J ?&];tlflrs:?ff éog mlo ﬂgrremniﬁ’e ?—?ﬁfﬂ %oﬁgﬁc’twﬁea by

coh our ura
atmt&suhg @UMOﬂ@but@n aﬁ'@d‘ét@n%t put for each aud| o file
with the i nformati on Amended Sheet

17.  The apparatus of claim 10, further including a display.
. 18. The apparatus of claim 10, wherein the input is filtered.
19.  The apparatus of claim 10, wherein the audio file is accessible from a source

: éeledted from the group consisting of: the electronic device, any device functionally
" connected to the electronic device and a connected computer network.
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LP- EA/ AU PCT/ S&007/ 000140 15 entries in the index,
wherein the at | east one audio file is atcessed when
the discrete portions substantially match at | east
information entry in the index. 11. The apparatus g#']&’sczoowwm‘m
clai m 10, wherein the apparatus is sel.ected fromthe

“group consisting of: vehicle audi o system desktop

conput er, notebook conputer, PDA, portable nedia

pl ayer and nobil e phone. 12. The apparatus of claim

10, wherein the input is sell¢écted fromthe group

cinsi dtrmethoddf detsrmining g, leval afriauglity widrs tyocalg, inpatD) using . the'
%%%Q%h%&ﬁ@QmVﬂiical notes. 13. The apparatus of claim

12, erein the input is set by neans sel ected from

the group consisting of: manual sel ection and

automatic selection. 14. The apparatus of claim 10,

wherein-the input is speaker independent 15. The

apparatus of claim 10, wherein the at feast one

information entry is received froma source.sel ected

fromthe group consisting of: the audio file, a

pmrecorded vocal entry linked to the audio file, and

a connected conputer network. 16. The apparatus of

claim 10, wherein the input reception node is

activated by depressing at | east one button at | east

once. 17. The apparatus of claim 10, further

i ncluding a display. 18. The apparatus of claim 10,

wherein the input is filtered. 19. The apparatus of

claim 10, wherein the audio file is accessible froma

source selected fromthe group consisting of: the

el ectroni c device, any device functionally connected

to the electronic device and a connected conputer

- network. P.CT/S&007/000140 16 20. A nethod of

determining a |l evel of quality for vocal input using

the apparatus of claim10. '
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