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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
Wo-aazD363#9 | NVENTI ON Thi s i nvention rel ates to BCTVRGHOT000140

and apparatus for accessing an audio file froma

collection of audio files, and particularly relates to
At METHODe FNDNQARAFARATUSs ROR nACCESHING MANC IAUNJO FILE FROM A

SAETAR Aisio #l&USIRG ToRRL MercHfiyg ! [ ordabl e digl tal

entertainnent has given rise to a s arp increase in

t he adoption of personal digital entertal nment devi ces
FiByD OFNNVIERTION Such personal digital entertai nment

devi ces are usually equi pped with storage capacities

of a range of sizes. Gven the falling prices of

Thiz igyeagen iglateisdes methied anharbatiusve scepseing aragidiorfienfomya celigction
oflal@ib B12S 1aRG pmi{] rébfte 16 R QR ssiFY &tififed LsifdtoRd] hdlcARE Nt

devi ces cone w th storage capacities exceeding 1 GB.

St orage capacities of such sizes in personal digital
BAOKEROHUNPNent devices used for audio files enable the

st orage of hundreds and even thousands of files. Wile

the audio fi may be stored and categorisable )
T*E&?&?'HPHBG ta%e ‘Pfﬁg?’fja%!%ﬂ'g“aﬂ ?fft?rga@meamwvgg risecfg ASBaTB fCfeRee in
thé iakleptio B persamalyditital emertameas devives ey aonseremsnmchfpersgeatl digital

erﬁtﬂ'?a ifleht dovREs 2L L%j‘fajl)??ﬁpgad Evmvaoragee& S&tﬁ@ 9r 2 aﬁ§é"5f%|}e§ Hiven

per t1nent au
they é%'tﬂ‘s &rigas of stRiRgR feviges likehaptheriyes ﬂ@tf@%@gmowmﬂ ipEsRasingRymber
ofofdrgbnbledigitl @nteaifredrit iedtesacopRr ithostodbe chiclien gxdebding 3 GB.

St'br%gs ﬂéfgltlég](? sBIHE ?z%min 5@%{,‘35\% Cﬂl’t&lrgpt%rtggrggnt langcezél uged flflz]r z}ula% files

i nen
eﬂaé'eéhW@fBg%?ﬁh S@Df’ evastihavgands obftasess aud| 0 f| les in

a Iarge coIIection of audio flles mhere certain

t r arti .
V\)hl]%({?]e ag xoll%s mak() {ogarcrll aarl1 Sc%te orns% eeS ac rdmg?qnﬁ%glr song tlltl‘fsy artistes,

gsnepe theeld@ath@rg may §e instapess adisrep gergndyiforeet thertitlg or artiste of a song,
reﬁ@érin@ Glsk&Bnh QS@ th@ Lﬂ)@ftiﬁerft laLI@6 filARA & JBRYING IR a %@&m R Iﬁystack In

LGP St PeE AT B 69 RParebE el o B e mds o A
theiprdsenit mengradhin goesxppe Akl iv éhevasargh far disecprstinent gudiogile in any way.
Tigs! fsr§BFomed\M{é‘n|ét3tléllnbtlﬁng'a@&%@%ﬁ‘d@ﬁ@s my %?g%' co@éc@é!\f—‘&fsaudlo files

d K
whege SR, AREIER T RS 6 PP A B T et i rises
wherethe ulsuaﬂmtlmgalré@aﬂaﬂwtﬂ vesceay aidiafibeinehdotidvtion of abiodles gvhere

thgﬁér%fuﬂbtﬂ@tots'al%ct%@éddwn!é%fthr R dé@%\aéxgo\lf ovwess easily
conveni ently. SUMVARY | NVENTI In a preferred

aspect of the present invention, there is provided a
It hee tlbo chtffien rdiféunit &5 Bamgyeadnes sasd! ponessawithioot érgaging expensive vocal

c&a%%] Lhd &Wreﬁwmﬁlétﬁ}' td gndmfeeong e @Pceag F\%w@ééqh pgﬁdeﬁtlysﬁFglﬁgéj using

in or accessi an e ronic eV|ce
kataqke grpchines U'Hb§c%j'é91éF’H’E‘?"t‘f‘{jt'eér'f@o"pH@?ﬂ i BRPr Therengye gerrently few
dévitke mralbble Wwhightard stfe Bdetdarmiad tHer quaNte alcdheBfvotdl @rowesLeasily and
Cc%n()%genqlge audio file in the collection, wtheach audio
" the collection information being Iinked to at
| east one information entry;

SUMMARY OF INVENTION

In a preferred aspect of the present invention, there is provided a method for accessing at
least one audio file from a collection comprising more than one audio file stored within or
accessible with an electronic device. The method includes generating one index comprising of

information entries obtained from each of the more than one audio file in the collection, with
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receiving an input during an input reception node;
converting the input into a digital signal using an
wa@p@basp3dd gi t al converter; anal ysing the digitBeT/SGZ0AN00140
usi ng either frequency spectrum anal ysis or nel ody
contour analysis into discrete portions; and conparing
eddheautiicstile dn hepwHaciioninfonnation thkeiag dinttedi te it leasttdne infordhaiion entry;
récbwinﬁ aﬂql‘(@f‘ﬁ%‘é%ﬁnﬂut‘ AlceptidR n?oldg' &nvértlir\ﬁ theglnﬁuﬁcﬁﬁé %Qﬁgltal signal

di screéete ortlons substanti a
“P'é%\%‘ﬂ af&'@ Aok aaverer gRENOdHe At Tana lfswgteﬁ@r frﬁ%@facv gpectrum
ahdygiy ef etelddl ecohtaat atadheisdinteCdigdrae Pportibnd remd adomparfn@r the discrete

p%@i%ﬁm - th&Uths3h trB%%ﬁ It E%h\%% go%@ttt%'t‘ {8 afidio | Y‘ngseéc%J?éd when

east one I n
theatisseete pastiang pulstamtialiy Wt‘?ﬁ‘rat na%i@ﬂep & infofmatign prtdgsdh Higliedex. It
ist fraferdbleatharahd giycree Poidibis @by SlafmpleS ma&e dot@sn nRl ¥éiteds or

a first.order melo conto eco or.der
Rty TR Bor Tl aRa AN mpaTe Riskedbro Ty cpgpure o
Wanefemm i) l%)memmblef thet badieledy dodtofri dnaly$inis kpsed pathalgring a first
ordet %%H?%&to@‘?gbﬂ)b lé%@orfd‘lfrdéwﬁjél&iy cbhteurrra&rsimm durkivh ontour

R T KT Lo

figingptelirg. or nusi cal notes. The form of input may
preferably be either manually or automatically
selectable. It is preferable that the audio file is

The dRRuik imay ePreiPhY ¢ tf?es@a&‘ft ipgsReRdepledid Bay e dp fthe foryekfj gnging,
hﬁmmd]’tgl winistlidgy Mt sigeas ednisial dogeseT redbrmood inputdheay peeferably Be either

?%} mﬁg%@ygggdgﬁgmnrk The information entry may

a so prefera e received fromthe audio file, a
pre-recorded vocal entry linked to the audio file, or
ltais pesieraisie aitht clamputicefile e bavesdible frémitse ple@ionic alliee tt&u#f a device

flInlat?ongilf %r{nga,ec&: t&l?ﬁ@ glgct %ICS(?AV% t ?da f b t%@ecor% Lﬂ&p network The
udi 0 des

'%W@WW dﬁﬁyuﬁ'@rprefﬁ@ﬂy bﬁd?‘ieé@@ é’orﬁébﬁ @Pdﬁﬂ %‘yeﬂrpfwmded vocal
efiBbiitked phaeaudid filkSorad senretted esaflie rekvatk. tihie p?@teﬂaas that the
e%dénme ? \{({ec#s us%%gteg % eo§1§ }Hﬁ”&oﬁp fcdan(%%'l l{ntgil\{ﬁthﬁoggg@ﬁtsgys em desktop
prapide, tieRook aameputer AR pw@btemediammr anttimepie fihgnal so
prOV|ded an apparatus for accessing at |east one audio

Q] ] ecti r
P Sl 131 kB 1oy ki “fPRi e 80y eafichS v
fileg by deppessing Bats- @etetrmared bltton aplpant anagsaridrii¢rind & inpat.
i ndexer for generating an i ndex conprising of

infarmation entries ined fromeach of fhg re .
ThigF e PREED o EPocstin B AEboatnd BUETpe elor e BEh @ collcton
camptisingf inbre than tireawiyl file stdreshwithii or pedesairle bith thg dnpaleed. It is
phfferdfle |ti?a?‘°tltne Qfkratit| PEIGRS SNin8&F Yor g@ﬂerétﬂetgn |F1§é’3<emrnd?i@mg of

recejver for recervin

T EEBHN SHRGHERSL LD 8561 R B e Pilcges talgicotgetion, it

eg¢hganalio fiks inrtge evllectioa inbgmediiogi beml licied e atledst orgnigfod@nation entry; an
irfﬁﬁpl%ggp%% I:]eggor% 'f&%c%g/mb%n"ﬁg)g yu?ﬁ%; Er‘ﬂfﬁ Q'r&éebl%n n'?dd?n?nvertmg the

. usl ngh requency s tru ana ySI'S Oor ne

nPghiniu? d@ﬁ%{lﬁ,@?'suﬁ”ﬁt%‘ Aelogrdidita g98Yartes rad atnﬁ@efﬁ%eeﬁeerﬁd to
afhlgee thedigit siiatuding athep@t@ntNspettnCarilysis POh&lbdytdnidirtahalysis
. ri I p the {ﬁb ousl the audi .

d b

r{lcb %&I&é por? gnesS ghg C?rc{lvﬁes%g%%i Sa%Fe et?%gmpare t¥|e ﬁgcrete pldﬁilor% with the
entries in the index. Advantageously, the audio file is accessed when the discrete portions
substantially match at least one of the information entries in the index. The apparatus may
include a display and the input may be filtered. The input reception mode may be activated by

depressing at least one button at least once. It is preferable that the discrete portions are
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substantially match at | east one of the information
entries in the index. The apparatus may include a

wale@phiasz4and the i nput may be filtered. The i npor/SG2007/000140

recepti on node nmay be activated by depressing at | east
one button at |east once. It is preferable that the
mdlisrsaﬂ metes, pelotly oorsouns enmwayelaiins.Rytiesaply rted o@iody ootowrapalgsis is

b%Qi?zm frl&ah e ode Corfit gg%ﬁ Cé’fbchhH or@&%é(o%'y?oﬁtﬁ;r (udr)

on ana yzin irst or cont our

aﬁd §e@6ﬁtﬂ’“o‘r"ﬂ@|‘" H@%dﬂ}’ #b AU outpgio eaﬂua%ﬁmu'.eafpr geperating a
"3BT scOleDK3d ﬁ)ﬂdud&i’flleauélblﬂ'\gom put for each audio file

for generating a "cl oseness" score used for audio file
matching. It is preferable that the apparatus is

ltga | negferadle fthajrihe lmppajatajs eadaeiedi finhdle wreln egreprigingsi vehicle audio
syaYeTh, %sk@@%%h@@eﬂ%%%&reonﬁ%ﬁm pofiimI hiktia 48 and mobile

ortabl e nmedia player and nobile phone. It is

ﬁ &ferabl e that the input is either manually or
automatically selected fromthe group conprising:

1S 'Bgﬂ,fé?'gble AR Fput i 'e%ér 'MuallwoplaUQMQ%h)Ss@&@edW &l group
not es. van%?ﬁeousk% e@hn | d |
OIS pEN RS Mypming: Whistiag M Q”ﬁ‘lsoﬁ“ ‘fséfﬁ 'é%sr fvrRipIpUsly,
treeh@d iscsbebkenindepdnident. Thesatdedst oret ieforntatiomantaf roaynts: selected from
eﬂeﬂrﬁgiﬁglnlﬁtes top@ tforrngqﬁrEfF%P@ th@gﬂéﬁ%é)rﬂfo%‘%&x erl\tﬁ/ is received

recelved fromt e audi o re-recor VOC
fremt g uiinKiiRy & BrerrReerdadayasalt ‘?"ltré linkgd tq he AHdie e or a connected
caopert retwaonle t e rdadio itemay de acdesdilde fray the eciem@sddice itself, any

%Jr&:ﬂrﬁc!ﬂgna]ﬂ}/ §&1BE&£H { tl%e\{%cﬁ‘&} %ée%%{a Er &ﬂXeCQe% an uter network

unctionally connect ed 1700 ¢ ce or
connected conmputer network. There is also provrded a
ThE&: KO dis® brotliab® & Mhdihdddf &leleBNfthg 8 flevgustl qubility foP ods0®Blit using the
tggﬁisﬁvﬁggpggg af orenenti oned apparatus. DESCRI PTI ON
I 6rder that the present invention may be
fully understood and readily put into practica
pesCeETION DEIIRAMAIGS now be descri bed by way of
non-limtative exanple only preferred enbodi nents of
the present invention, the description being with
Iy efder that thet meseheingrndompwn e rglyi Understopchand, eeadityamt i practical
eﬁéﬂufh@rel sﬁﬂﬂoN&v def d@wiveh nyt w@;f oﬁ nﬁﬁﬁrﬂl%@v@fexﬁn@é %@rﬁréﬂrred
gQg f ﬁ‘ thergrese g g L
COCHERE? ° di"&gPaRT o f "N "Eb eﬁ%”p " 5’9%9 er'Sr r f‘efafe“"e o e
aenbm@nmmhmmmﬁweH@meesent |nvent|on Figure 3 shows an
exanple to illustrate how the first order nel ody

Fe e 2o BB ST Ra e BT GBS e vention.
Figegu2 rsbewsl e rrobérmagic hitagraam otal iapparatdlseoﬂ B prwameh ethbodlimantast the

p@ggmqwmeHt using a preferred enbodi nent of the
resent 1 nvention. 5 shows an exanp

R & Bt DR o I STte buBE THRL P BB, o (45, and the
sanmdbhermaomnmnmnd@ﬁrﬂfhadmdpeﬂemmﬁ (udr) for anot her

FEE%PeOPA’holné a%gadeﬁgeddenoting how an audio file is matched with an audio input using a
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.
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DESCRI PTI ON OF PREFERRED EMBODI MENTSThe fol | owi ng

di scussion is intended to provide a brief, general
wale®and@td on of a suitable conmputing environnmePCT/8G2007/000140

whi ch the present invention nay be inplenented.

Al t hough not required, the invention wll be described

Thie FollodMhgO@EtREsdn @qmbméa t@fprmbﬁéf @h@r@”ﬂ@é@h;ﬁlon of a suntable

e T R L
required,utie inveatidnned , bepdesgritedsn tod gereral enostextcafnometet-executable
lnsqa&tf%ns?‘tshb’r%éjbl'%éremtrﬁ@fule?ed'efn%r&bcg@édt By%’fa@éon%lac%ﬁﬁutgf Generally

| enent é:‘l cul ar abstract
T Fogles e sotines; rPOrapth B AR, coménqnhw eﬂ? .sswt%s/ that
pel:iarrpmaamﬂact‘askS\Mr infiplediehepariolapatisesct 858 types. As those skilled in the art
WIIFQ ré&{é{é arﬁé 910@!1’:10}1 %g Lﬂ)g d?&tlé@%ﬂwhc%eq cgﬁmbgresz/ Cfem configurations,
ti processor ns, M Croprocessor
'“Cﬂﬂdﬁ‘@r afRRetel c%‘?Yé?ﬁ?rer milfifeqessi cYsteRat wigickoprgessor-based o

pragraria e Gbreumer %tﬂbﬁ;b@ﬂ’@tm% ahﬁ:corﬁm&ré hﬁa;ﬂuftahﬁ cohipters,
anh qp{ee ﬁl% q"ﬂe Wnt%n r‘réln?qscp V\?]a?ac&teg d Sdlsgjbsted conP%li(,ta” IR gnyignments

environ
Whe@réQSés pﬂ*‘bd’éﬁ@m@ e vdmatss pragessingr eevickh Ri@tﬂ arérrliokagh theough a

cofeiidaioha hét@brR. Met dMH&ted |cBm§utﬂb ShiiloRHER br6PAP Hokil&s may be

be located in both
R0 CSRES endEBR RIS doritaty cos. Referring to

Figure 1, there is provided flow chart of a nethod
Re@érﬁﬁg h FHgurRCC AR B gro@n‘&!ed ﬁ‘cﬁﬁéhaﬁ BEa AYHbA( 1§ ﬁoﬁaé‘céﬁmb At Ieasc’lc one

tion rrsin ore
aufiBte o 2 ol ARL b Teg P h%?@cwderﬂecsfaf@@.wgam o fegessible
with|ap ctecheriicdetisy. The elrayonipalevib@mae ke i lergmpde, webhidé euduslisem,

a o%\éf%tt)ﬁ B3mpgte eaﬁﬂé%@ol@&%lﬁeﬁ% PDA, QB&&B@%&%@&%@% moBile ;Ig]hone

ortab med a er or one an
ani B w&tt‘%aﬂawequ SblomAnicht AR EREPER maoe F?Bbt” the
elackodptievine imadeann@0ke,i for dlample| dapressing @ pekeddt@mined batton on the

ele%ﬁ&*ﬁc,e He\Jldeka? ieagtofncg )‘l@}gﬂ%pﬁt %ﬂ{)@ ﬁ\%&k—p ﬁa?bep Eﬁa'b%gto? ﬁiﬁ%ﬂgéjas it

button on ectroni c Ice at | east .
MV pEYet é‘c%?f!‘tef SAYRD abfhﬁa%ye%em% Ra¥itsefiond Peip §8bt|”é€!‘ya<§a'ﬂ?d by
contyalmEnedenént af theinput redepiicdendds. THaanpat reedptiamineded i edor input

suél‘i g ereb&gw pféo Q{'\% %ulr%n%oghgtﬁ%ﬁ m{’lngﬁaisn&%usﬁzg@mteesm?\%og

I nput
m%vavb%e ?%wefreﬁ prutioiippit 4Eing ?rb%na@ﬁ-&wﬁqﬂ é°”V§”€i*ig| ng,
humm ng, whistling, MDI si gnal s or nusical notes.

ThA%ﬁng&Pén@ Bﬂﬁe IH?X Iré?:gpt%ﬂ o Bﬁlg gctrgnlcg %?v%e ' ¥ p q#allﬁl%asan n%exmg

conver enen
sy$tapuR4)r @wﬁbﬁ% defnsasten i Iﬁléfatéﬂ éb@ ﬁx@mth@rewt@r@may/hether the
cotmPbditioal of Sedidfed I’rhdﬁ?é(bdﬂGctlSU 5L b dA) (26) Q"ﬁ‘eecdrﬂﬂ)@sdld’hdﬁ %8G files

te
SRR b AP e 1P T S 5 e comore
infergiatiert eittes ehiinasHeany eath (o &)e. mategharovngasidici fisnindhe eeldetion of

auﬁb'ﬂ%‘é sz?éﬁ lh ﬂfé' At@ortidgovRENNG deide BMEbRIY bdnﬁ&tcﬁﬂg it \Gectronic
myrise i nforma

o0 a by ERET =S S he Lo SOMRAL S5, OBl o oo
wifed| as winglesh @cetd. |Each iaadio @i inditd colibetior snagther limded tv 4thleast one
.nfsﬂn%@&rr BfthCin BV & TAROY: 1BRY b intddRSioh %ﬂ@} lnxy 8& mgleéu%tes or

the el'ectronic device or a connecte
W"’PféfP(KEﬁ feterpiRth B3P IHMante %%@eetawwp@?spmr\%? R Pﬁ%@” preihg whole
comtientestbred inwher ®idestesnErarnsforndahery diag afsb be aiMIDEddeponent that is

|in§é?i|/4tt§8tjfeidotg éﬂa)éu&? fi‘ei m&eﬁ*et@etﬂatg. el%ﬁt inf3fhfation entry may also be

obtainable from a pre-recorded vocal entry linked/attached to the audio file, or a connected
computer network. There may be an online database on the connected computer network
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information entry in the index. The at | east one
information entry nmay be nusical notes or waveforns
waledoensdsmed usi ng senmantic segnentati on corr eSpONEGIY7/000140
to a portion or the whole content stored in the audio
files. The information entry may also be a M DI
wHéﬁHTﬁf@ﬂﬁﬂ'bn tehtdiés ofSmilidicak sakésadrtvaavbiochst are abwalbkthiable frorl eaich audio

flle Fe mffdr{r)\?tleoqfeﬁwgﬁﬁw 9 lncmg aI rsftordgavocar &) q[UY(UW legc%ng Srder

ai na pre-recorde
melcrdmcemlat(wchqué@ dmﬂ@m@n@um%)ffm a8 augip Oéip‘é@mé@”t agio file.
computer network. There may be an online database on

he connect conput er netmork ere inforpation
R ol B T L
colfegtioreefciudia it ctofead ie theTéi@trprmcﬁ dwmt anyrdeging fupctioagilyi coohegttd to
the? efebif Hc Qé\ﬂ:% rorrgal Ohéc® 'EBHHfter( LDk (88)SHRE QQEQE de rdfe’cermme

nel ody cont (udr) and a duration contour
Wl”gWe[éamIbeﬂ%b?yﬁtbePrbﬁ Ci?éé‘h or, rﬁa\io\éedffrqnéthe ppllep’y@ ubsequent to the
segrolypioferridtion eofiesavisthioed frore Lacts addinufid directip€2%)i ifoenatioh entties

do\?@@éé‘ég fllo?‘n ?\E Q‘gﬁf‘\%&gg cgrﬂ[I)Jth'l IJ fgrcéécﬂ r:}a&% fl@u(gé)omf ﬂrla $orded

vogg) ﬁE‘!"P%H‘éP‘I’ P et ey 2t3bm?3h€e @"Mtefidﬂ’ﬁ‘? &n tﬂ'é‘?fﬁ (3@)- bhe igdexis
théhQoatRe F ds€@Rhl theleleddntielicd. 28) . This step is to
determ ne whet her audio files have been added to or
renoved fromthe collection. Subsequent to the search,
If hecompasitivo Af audiorfiesds ouddp he dndheegedetie lstisad idex iséhen loaded

fordise &8 liythé %@Ltroniorﬂeorewlmne ermbremeﬁthdﬂ Wﬁ;ﬁx@ﬂa@@ptfeﬁ @1odé,Neere
I eac aud

BT R T TR Tl dRE A Pe FRRE BT g b signats

or friysigal Xg9s. g pb@lc'd@mmtmd hatinputneddmpé e E3PNg iTHe entirety. A

poHBH%Xa k;&wt rﬁ‘@fbel LBk d‘s%rvdtbﬁe&or(n?’tg)thé iRouk. h@ne @lp@@ﬁwé@lﬂé fftered. A

B B AT g edl TR P e e eiRiatps There
maysasq B2 putpmatichristestiancefrimput but dey mode tyvically utifres ervebbeveeninput
reé@bh&rh@y {8 @gctrérﬁpgé?/kb%yrﬂéds%eaﬂeh ﬁ‘ﬂﬁ@peﬂ@éﬁt Bl uﬁH@JUFecé;ﬁlBQ mode

mwthag? Flljtﬂraahc&//fﬂb%ne §P"éer?8?"§8r vroc%ytdfépe Y%glé'é"%,‘ B gt ﬁwoogoud (such

thag alistarigwl i inphinstasioe tod 408 (suap that ine ds inatdibled. Thesaigoriadevice
mé}éso%tdbfe% Xveré%rrpeocﬁé br%lerﬁfof éh &‘rﬂ&}% VEBY i cﬁuHrflJ t'h&l F&tm&&% by

a_ viabl e form of I nput . I nput ered
Providingg Sﬂ%ﬁ?"’b%f aé{B'Pé"eﬁ éh%‘rﬁﬁﬁitai’l'qsﬁ'y é%‘?r%?i‘ﬁ'at%s éﬁ%ec?ff fuge veggLipput
ba@P9n fhe rentribeofi tifgpalidior fdesap the dnlexithe useF veayeetthy dalido bisow the

clcgggt%grfgj(iﬁ\a%g %gtd 9 Er.ecbfetehr\'ipéﬁt nu%gr thvhsab nﬂd%gﬂ%{é s elnyclosest

S nore I'nput reception ectronic
apgEiMEiontay be speaker |ndependent The input reception
node nay have automatic volunme correction for vocal

Sdgg&tﬂtentlyr thten%%uy Qucﬂa 0og %)rh’lt is c?nvgnitédhiﬁtro uligq{?l Jlﬁg q&sﬁlﬁ%aﬂtaﬁ)g-%‘gital

occCu
conygsiet (365 Tiha éelaﬁeﬁﬁréyav e a1gtIB hpavertel T reqisy, aPweessar in

th@blb&rdng devied ﬁ‘a@ﬁﬁwa’iy@@tr@ rd@hél a@hm inBNtigfete fowims,wWaedl the discrete
nput

oo PRa? 5 s SR PBI ot Wil Prbfesiig bR BEHREpR dray be
dope ﬁsm@fn@quemy&peqtnumwalmss@rdnemypmme aealysiss Tlesf prodeesca gy then
cofn'plar%sthé RisbRR ARHRRX with REtiES Al théRYess &), té%ﬁctdﬁ‘éh&@anﬁ& _similarity
beﬁlﬁﬁpﬂél?ehagﬁﬁtﬁ pgrzct)n a re%ﬁljgﬁrrg‘t tbg mpi%gqaélﬁs eog‘f@grta%e jon of a Ilstmdg of
audipfites>in onden ab estentShkisdaitie@?) The listre maymhbw amuaberd of gudiofiles, a
numibef M3Y Rzl 86 Qe iR ihe LR BhS nfY RMBARLAY Skt 81 the

electronic device. The extent of similarity may be based on relative closeness in terms of
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converter (36). The converter may be an anal og-M DI

converter. Thereafter, a processor in the electronic
walewrass3nmy anal yse the digital signals into dPET/AE€2087/000140

portions, where the discrete portions nmay be either

musi cal notes or waveforms. Processing of the digital
eitiger gniaical noky obeadtones.URhe nglek ag demnarige siperaélodymoatoat infdinsation
forg'gc%ld%q%/_con_tour anal ysis. The processor may then

conpar e %he discrete portions with entries in the

i ndex (40). Exact or substantial simlarity between

Refefttigtb SGdud 8, Beretié eRsvrA eiMpld ®Silistate MW thEl Gt BRRD hRRdy

t he rati.on of jsti of .audi iles in grder of .
co Qi JABRE LI pond ordeh oo Ko piF by, i e i QL. '
exanepid dhe tofie ia (R e Fi ReBy’. Bachumiedes o nvedetpenyindgeyuantified pitch (MIDI
kewagje?lgﬁtﬁgm|m; by the user and may be shown on a

di splay on the el ectronic device. The extent of

simlarity may be based on relative closeness in terns

Doofa®; t her nusi cal notes or waveforns. The index may

ReQ-Q{EP” se the nelody contour information for each audio
file. Referring to Figure 3, there is shown an exanple

Mir§4i | | ustrate how the first order nelody contour

Re(#2R3nd and the second order nelody contour (udr) for a

Dol Wde is derived. In this exanple, the tune is "Do Re
M Re Do". Each note has a predeterm ned quantified
pitch (MD key value) of the followng: Do - 60; Re -

A B orddt deriviifbe, RRay belobtaidisiR e e§latio first order
derivative, D may be obtai ned using the equation: D =
Pitch(current) - Pitch (previous) The result of the

A = Pitctcumertier Pide (pravuse, D is shown in the third row of
the table of Figure 3. Subsequently, the first order
mel ody contour (UDR) is derived depending on a val ue

Thefresufof ferfisgt ogler derivaidiei ¢ & shown imthe\ihe ww qhihe fgble ofjFigpye 3.

SubsdduentliR; thamest Bdsr elodytontbie(UDES i deri0dd ddpendind 61 a @BIdEbf the

p mel oda/ .cq.ntour éUDR) is shown in the fourth row of the

S ASPTHYER QuMBTS. Next, a second order derivative, DD
may be obtai ned using the equation: DD = |D(current)|

asol(previous)| The result of the second order
derivative, DDis shown in the fifth row of the table

A9} Rigdre 3. Subsequently, the second order nel ody

A€onpour (udr) is derived depending on a value of the

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:
AA = |A(current)| - |A(previous)|

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

second order derivative, AA, where:

AA>0:u;
AA=0:r; and
AA<O:d.
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second order derivative, DD, where: DD >0 : u; DD =20
r; and DD < 0 : d.The result of the second order
woredoadygedeodnt our (udr) is shown in the sixth rorCDEGLI0B000140
table of Figure 3. Referring to Figure 5, there is
shown the first (LJDR) and second (udr) order contours
Thsiresalt 5O BéLohdl Bed Belody@osiBurl(@drSe shewn inltfte €2 rddeofIeELAble of
u q; the first order (UDR) contours of the first tune
M5 Re M Re Do" is the same as that of the second
tune "Do So La So Do". However, the second order (udr)

ReFéPﬁHQQH Fould 5,th&Ge fid §h%§vrr1] %dftlre?@g@ﬂ}jaﬂd@a%%cﬂ lufify %Fder I&Ht&lrs of a
ow

so i oSy o S e T, i b L8 4P e Bl 0 B PDrst o r

turdi “Db RedtitRet Do éssthe $imae ghuthaitdf die secomti durre “Db Si§)Lai S Rd” stdoveever,
theds% ﬁ(ﬁﬂie@ (lﬂﬁ): RABLE of ﬁ@ﬂs%ﬁ sQ&n& kuﬂésc-‘&%éreﬁmé aeatrll}‘ @em nstrates

foI oW n ee grou = Duration(current note) -
SP(%%E BESPNG 8§’err\(5‘{"é§°”E’“fssa'qsdﬁ‘ thpypcsurasy ofdistigoyigyingrgfifferent
twﬁs and Sis for DD < 0. 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
The figratipe epes (h8Kkeis aksoea geriveble regametel ANt Mo baslgssifigdsin the
folldWing iFéag6swhen 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
DO gReeteh(wrert nate) nguetdnirigviateneter anal ysis, the use of
ngﬁepseqpnd order nel ody contour overcones this

ng of overl ooking the scales of pitch
‘<?E5hb (?éﬂgas pi tch contour "acceleration" is anal ysed

SipforDRi<0.i nst ance. Conpari sons between the input and
the stored audio files nmay be based on nel ody contour

sis based on the first order nmelody contour .
TGRS 31 DiE R SRERE RIS LR B AU aRrS: oL preyifs note.
Kidan &tstanre wlioant lothr thé b@iht drdrprexvivus naeoare wf thetsamhe duretiomtand S is

anFisnEdwRd Qirbhi Bte id 818 FOTR lLRAMIENat B BRSEH Rk, t he

application of the follow ng equations: D(i,])
represents a di stance between notes of an input and
it shheld dedbted gt pueh tieligh sveles bbpitekl transtlioo afel ig@red W{en"ubing melody

cont@lr a&%ggﬁet us@olf thereéong)Hde} r)welocw J?)lntoa( 6ve|’coln)as this shortcoming of

overlooklng the scaler of pitch transition as pitch contour “acceleration” is analysed in this
instance.

Comparisons between the input and the stored audio files 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:

D(i,j) represents a distance between notes of an input and the audio output of the stored
audio file.

D(z—l Jj- 1)+ SubCost@(z,j)
D(i, j)=min{ D(i—1, j)+ DelCost @(i, j)
D(i, j —1)+InsCost@( )

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

()
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{ D{i,j-\)+InmCost@ij) Cost@i,j) represents the total
cost caused by a conbination of UDR, udr and LSK
WwW@e00ahns36344 2) Cost @i, j ) = UDRCost @i, | ) +PamsGu®t/000140
@i, j )+ LSKCost @i, j ) UDRCost@i,j) represents
t he cost of error fromUDR O, no UDR error at (i,])

C@ @ l, UP%@S?@ U?R dd?ss,'&srt Q‘i'}bﬁh&gblogtl@gsﬁztr 2 OEDRCOSt
U[{I@g@(ﬁﬁ ;ep 38"" F%‘Jt #e‘?’roﬁfﬂengbﬂq;t \L/Igleugr :‘)for o

for the err 2 TR ﬁiy representative and it
may take th VQ ;{3 unber g&;ﬂat@gr@t han zero.
r.Co _J)2 gl@sem inhertion stror(ins€lostpr fr om udr .
URRC,
Jgg g@g )& nay, (i & Uﬂﬁdée@one{ﬂor%%lbﬁs n udr{g’}

i nsertion erfror ( nsCo (4) 1.0,
(i, j) |sa2tQaI(IJ’élaéM substitgfe th (i,
j)is an udr substitute error (SubCost) It should be
it shotid detrioted that dhewalugeof (%0' Tor Hig? erfoppbaviads merebr reprigeaniative and it
mdYR&KR] the VaRRIB &S HufbbNPeAR thah eldBY take the val ue of any
nunber greater than zero. LSKCost@i,j) represents the
cost of error fromLSK O, no LSK error at (i, j )
udot@(.i) repjeﬁbrssaebc&{oﬁan@efrctmwh error (lInsCost) LSKCost
@i,j) (5) 2.0, (i, j)is a LSK deletion error
( Del Cost) Omoqdrﬁrrpl)atéy)l LSK substitute error
(SubCost) | val ue of '2.0
udrCost@®@, ;3:& %)Pjgi o%/%n?gngrgglﬁlgﬁfhjrae Ilgstedsbg Qi ative a@pl it
may take thbOhllidarodrdalptionen(DglCoser t han zero.

Referring tooH, (jl)%ﬁui’drsﬁﬁ&ﬁﬁﬁeéﬁor%ms@n exanpl e in
relation to how t he above equations (1) (5) are

It éi%hl'd'b%%tédrlhét% WW & /P tHRar &Fb?%gok‘}g)}nere@ BBrreEérﬁ’é?wé’fand it

he stored audiog files Is expressed in ternms of
macyH%keftf‘?‘éat'“ecﬂf aréyr“”fPé?FroQﬂ?Ft?fgﬁf‘(?ﬁrP (UDR) t he second order
nmel ody contour (udr) and the duration contour (LSK).
LSRRest@ibiil ieprasants tomeostdf etrorérogtlédied audio files is
expressed in the formof the follow ng matri x:
0,n0 LSK error at (i, j)

2.0, (i, j)is a LSK insertion error (InsCost) (5)
2.0, (i, j)is a LSK deletion error (DelCost)
2.0, (i, j)is a LSK substitute error (SubCost)

LSKCost @i, )=

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 to 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 DUDR DU
Referencemelody: (v u d d d u d
K L § § K R L



10

15

20

25

30

35

RDUDRDUReference nelody: r udddudKLSS
K R LAnN input is also expressed in terns of the first
wo@e@en3dsed ody contour (UDR), the second order P&l/8G3007/000140
contour (udr) and the duration contour (LSK). The
illustrative input is expressed in the formof the

Arf ieuk &Vt!'ls&gaxﬁ@&ge}i zh teHR\sBlf tjble ResBorkbr rﬂékbtiy cHﬁb@QMDRI tHé sdcdhdlorder
U erence
o) oSl e aolde RBRER Sontr BSKf ot Breiich e SEser p the

fmﬁvﬁ§§fdbwmggﬁﬁwt necessary for both the input and
reference nel odies to have an identical nunber of
notes. This instance may be borne out in the situation
where, for exanple, a usBr Budd & p8rt/on of a song
that isinas file userzhums a
vari ati on of amg%ngl?gf eﬁ% éér%%r?ors may be
i ntroduced when the inp | oty Li sRcohvert ed by the
anal og-digital converter anDngst ot her possibilities.
Referring to Figure 4, it can be seen that the

it shegld be meied thet tja\ayefﬁramqeu melddy hpy savennetds whilsrie inpid melody has six

nofRY it Z@?&tg{ecé@éb@ famnsbirt bR lh;ﬁg%d F@ér@ﬁ’dé H&BJIéSXtOI h?ave an identical
resent e | C

g mEe Bl ol By B bere i kg Bl bt drvcsamelg. = user

hughs paredion oha s¢ng thal isbie p stofedrrotie Slepd ulppthbms heanaditreofenseg (off-

ke?}e l)rog)’oréiﬁ‘l‘Qy BQ StrbARYE wﬂ&l tﬂganu@ %el%gkpl'élcgm}%ﬁed“&t &d El‘é\g#—gigital

dar kened qtﬁares of the table of distances
COB@”?%BQ”SﬁC’gFr? PiRiliteRi tj al juncture. Further

expl anation of the darkened squares will be pr ovi ded

Ré‘f‘ém@ é%%wgqgn 58 Qéen%t b réfgr%néeerﬁgs oym'nétr%p tser?t&:%%@ the

not e he conpari son
hoaé@ %P@aawhs "%’é’t m%i?dypw%re@g Seeseripd é‘ﬁ”%l‘B%ge W' axis g%whl@ of
didtaced O® Thapidé othel tabefoe dietases 198 |depir@s of trdmutridat oftld®@s of both

thé Wéncw ?)qy ah@thgﬁ‘rgﬁﬁ%lé% E?@ﬂf l?el_novt\édt tFatQhJ c?alrlégngéj Fquares of

t1on nnent
th% r?@'eu ?fpilﬁta“é?Fdshoé\dé?ee'H'@%e%@l t@aur@%al iHagiutse Fb’é}ef Srrigtiozyofgthe
dafKeneEsfiales aItier @blidet at 4 BebsaduegnsaRMdn dﬁﬁm&xptl& @asnsuld also

belh% erc]gha@mé c%ﬂﬁ%@of &g&%g L,pplﬂaf@et &ggég %g% get%? proccﬁs?shwhlch does

arison
ary 3 R@nerRsrdhg infyt ang rafersnen melpdippuchaibat thehmpytaneledyi is cogectly
cohpaad s&h a rfalbfe&tpoﬂf o or aé relféi@mé&ﬁ@&c@ntlﬁe aRhash b@%e@ the lnput

R e SR S T
is dorg L(S@s apienowq aerepassen( st oda suahashfongxaupRGasIMERd)comparison

of Udlbk@sdn@ie likd, and LSKCost @i,j) is equal to "0" as
there is no UDR(as per equation (3)), udr(as per

equation (4)), and LSK(as per equation (5)) error
Referdneiota stariey boxA§00s the valug Is€'0'\Vizdcaesel firstrnotenef tist @ference b@iody
an&céoﬁrbtsnot@of fe wﬁ%@tr mEGHAhARRs ( der@S of e RIRE LofBurE 2R Fhis
means at {Ilwe %ors]t% (i) = O?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)), udr(as per
equation (4)), and LSK(as per equation (5)) 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 subsequently filled in. A second box 104 in row 102

of the table has a value of “5" because the Cost@(i,j) = 5 as each of UDRCost@(i,j),

udrCost@(i.j), 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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conmparison. A first row 102 of the table of distances
is subsequently filled in. A second box 104 in row 102
w@boorhas3tabl e has a val ue of "5" because the BST/&E2007/H00140
= 5 as each of UDRCost@ij), uderst@ii,j), and
LSKCost @i,j) is equal to "2", "1" and "2"
se&@fapeetdfw r¥fefthcd MElbay. IAS sUEARD Lslor bam@b4L§t{bseadﬁéM boxes along

S t|v not.e
ind P 2P Wl ¥y SR o1 ety S s MBI T A2 3 per
m¢@m$%@mt@eW®momy1%ﬁ@)such D=5 for box 104.
Subsequent boxes along the row 102 woul d have vaIues
of eVi oS box al oang .the first row
Nexg a 3*@3# C‘?"HE“ E‘%qu %3?9 o d&fan&%m%@ses”’g A(3f7°”d bpx {08 'RléR‘t’m“é‘)G
of fthe shiecimdsuamualli® 6f ¢F" Heoaust atd Cosi(i) stapg each sf UDRCest@(i,j),

udl-(fbst@ﬁ(l Jsf &he Dﬁ%&%@ﬁg% éqHal ‘&5312“ “F 9«9 @” x%g%é i) é@%{ﬁe F%F@ udr,

val u as ‘eac
an@bﬁ@@g@r@spej;t)vely sirecHe P@’Fd ?c)te 0 I?ﬂi‘”ﬁ%KG%Y @fﬁer)s'gnlgcanﬂy from
theefireiadotd 6f the2referénté nﬁlfbdy Yy sudSrﬁ‘S)peEfdr\bei yoeasubdequient boxes along

c e

the Qﬁ}mnuﬂf vho%qu\abes%gl 095 geo tB%neé é%gllo%snt? rllgoi IPQ flrsst %}Hq 106

aSWﬁem??M@Pmﬁ®?%méﬁmﬂﬁﬁ)r erence mel ody. As such D=5
for box 106. Subsequent boxes al ong the colunn 106

A X @ ch Qf)ﬁ% bgg{@g?e sét{%gqnugB%P fr I'S‘Xt'[‘ gﬁ ge(m Igzqnput
meleflyds iR w(njg—:) the re(fe;ncem@w i T0ILd TAyo itedan te Sleﬁetf@t tapteds an
LIxQ¥rod Bud, SLSRGQﬁ@{I&QE&u‘éI th 12 | @fkesdoRdihdN, ok, j?QQ%nd bhey + 2
énput nelody IS K' while the reference nelody is
DuL". Thus, it can be seen that there is an LSK
error. Thus, LSKCost@i,j) is equal to "2".
All%ﬁéreéxﬂ%gqh nrg,J ?ébleg?slﬂs@nbesl ;re‘co%p@tegj quU‘én@allSy R por %‘oe ﬁﬁlalwner

er entries in the ces are conp
de%tffﬁ%ﬁ’t’?"&l 1ge é%‘”eﬁe’P e@ﬁ% b%ﬂfn*@? ‘?PE%B ﬁ’ﬂé’?f%k?@vaée ”?h@”dom'y
gevierbige $iguras. §ae valbesxin @hctt e df el teblebf dstet@n @esad@ilyacenulative
sch@t randonly generated figures. The values in each box
of the table of distances are actually cunul ative
scores. After the values in the table of distances 99
Afer theaoalnpiiinekl tablhef diatanes 90 rard dvenpti@b| the 98uea id thentable 99 aid in

de%?r%\ﬁ{ng]hgbvngo{e gn lmhpﬁglo%ﬁmat'cﬁhg%\ ?@?ér@r‘{’o% ﬂ&&@)\% t‘hg%ie of a

erence e use O a scoring
scorigoesteas @%SSP%SS ScyptinichBHeHPYa? CORtTHARo Gs"h pHithha lowest
suwintakloreof| valves frorss tHasdrie® Box0f00 @ b exsdidgr o 1t PET et darkendd Lfddres

de;ll?]tg tﬂe coﬁ{hug&db:ﬂgw ?ﬁe:,’oln% %Rﬁ]agé” gf%lggs f?cg'# %‘(ees%ar%? 99} ?OO to

I NUOUS owest summa
thgy a'l‘CU@stP(ﬁé%] e dlaseapash poorsoR 1D0SERPeLn AL igihegrefRssnce Tpelody

withnelowel ‘@REedhess "sc&6 @iad uvduldi rﬁeannsétatng & didserd hatchRgth RS input
m%ﬁcj \LI?{' é/gt amg rd Iy fe\fgngep mglocliyowc aofg %e?gc%n elﬁgn 1% ﬁ/gurlﬁ g\telé]rﬁ @att it is
a\N@ﬁQ)'@i?tChWﬂmemp@tmmt her reference rrel ody with a

hi gher score than 14 would nean that it is a worse

R etk 4 e AP B R PR e Pt onea ab it oaf sudio fle
frdmeasollesti epuabrignd mloee 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 mabile phone. The components
described in the following sections may be incorporated in the aforementioned different forms

of the apparatus 50 in addition to components used for their primary functionalities.

10
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froma collection conprising nore than one audio file
stored within or accessible with the apparatus 50. The
wappanadws 50 may be for exanple, a vehicl e auRkDSG2007/000140
system desktop computer, notebook conputer, PDA,
portabl e nedia player or nobile phone. The conponents

The %ﬁﬁdrbtbﬁdo Ay trldRidé aldigitu s‘ftﬁag%&fe‘nb@ B$ forane Q&age ?f the audlo files
nt Or

v FRERE PR Lelol o 15 SHEDGREAC o8 o ol B heb it emon
in theefprim pfr4 hﬁdyiwtmm pioftegh mm@sy The da@atoa@tgweﬁoe f@ynay have

capddftesl et Radliagiv Ak ai,%,@g_age device 58 for the storage of
the audio files t% make up the collection of files.

The digital storage device 58 may be non-vol atile
In rgditiony then apgeeatdso 60nnedy @soh@clddedias knddkerves @r dehersting an index

coﬂsrrgﬂ{gyof mTJFﬁmaﬁHn%n'ing oﬁtlélﬂé ggc\ﬁ'o‘fﬁ‘leﬁﬁor I?)ﬁé( udlo files in the

acities o east ew negab S n ad t1on,
°°'£eﬁ Na PP aeX a5 EPPESe 'aiowtlpmemtw ed figaneseh B%thP giore than
ong e dild iNGa asliettivd X 204eMIlch Stdrgt f thé @fg@éll'&dragéndeﬁ'mb rgses the

ap?%gta.é 2‘:1%Id r %@%@e %Eict?onalhhc?onﬂggted ¥ohﬁ1% %e]o%ra%‘[édjéd) 0{ a connthed

cogptten W%tEapmé@mf i tb%@ﬂeqﬂpn Meg ﬁb@“@d ttmtrie%h@%ufatrmatron
enfry Inethé fhdax.Cike| 8 tabtOdhe hfortidborOertiy sy 15 PUSEh héted BEwaveforms

st d 58 of the tus 50Q,
bbby, ST P Bt aRearang REALRIHT of e Bple, porent

stareshinethe eddiodiigsutioe iniematinnkentandy alaelibe § Ml ¢ampohent that is

linkeRl ht88Hel A8 AFBHudRE filel K Efle Thidtibtal erﬁétmferrﬁ%uérnww%y Odkso be

BBk A e G 5 LBl Bt

cogewtamteateors.ewentiay b an ooine esfpoat ergthe coanepied tcowputer network
whkrbelnfMiﬁJAtI@n CRALLH meiar ﬁﬁies' & v&é@@fo%dérg dt)\ywlul&ﬁablgnﬁ' each audio

tion entr al so onent that is
f"% E%@?’Bﬂ"&cﬁ%ﬂ "iyf% mﬁd%aé'r% °’fdie{ @e'Pf’lk%O”F nFé“'?@t adgtoqd order
meldrly comibup uratdnd @ deratiorycontayr (BSiS)dortze aotit autpatidreadtr ariodile.
pre-recorded vocal entry linked/attached to the audio
file, or a connected conputer network. There may be an
AnglRpyt ﬁ%ceB'&”dB%’é 4ot ’ﬁ%e"’é'@n%ﬂ"&djuﬂ?ﬂ"rﬁu?céP“Ol‘?é?‘WﬁrrRay also be
incivded @ thandpparatsi SonTrerbput eseptibn mMasis@al maydteasmiofophone. The input

é’ﬁéeé‘; n@shlﬂﬁrﬁ n? W!ﬂ@q\ﬁlgy %r%%ror%?}‘sﬁa%gésolnfal ;La?‘?cugp fﬁstance

I'nf ornatlon I NC or der
the-iHRit HEpd '(‘UBP{? Sﬁ“%'@dté ﬁﬂt"’%iv feporis| B ayporpmenks syffisieny asa% yable
foren o ittedibpuIThe mnomﬁy o) filtérad. ThBreatisli i DHidottk tdf MboARA type

of ﬁ)#gtji & Jeltécgon plggk} bd ﬁﬁoeﬁp I!:Oﬂ) q@p@lprcéc%z}ott R{S}d(g %%ﬂ)v' &%ated

rece 1 on nNo
by|ﬁﬁ68§'n@ aaﬁﬁta'?fmg ﬁﬂao63 WPFéquﬂthW'ﬂF @eé}awr@ths AR an'gast gnepayyocal
indY€ into ik GApAP ReRiion H‘éﬁnd GVpthay B@%p@eﬁhﬁ@bﬁ@nt IT’lﬂlmTﬂpUQnec;epiflon
mcyg?al Jylhlanegautc')w\al?l vaurge ccfrhecnon fn‘ﬂﬁc’e vocal dnpug)ft?'ns vocal @Bﬁ és IWer too

loth @U‘éhﬁﬁfr éltstyrtlomobcswti enguref oratogcm@ (e thet Ism fig iaedipieladhe

ele%tr&dl@@vﬁiefn%@s@fbe hie td SRKbme Tﬂéeprd)lf%?%f eﬁﬁiﬁ t%%c@ (‘ihput during
r 0,.Cho

ing o o by PHEe ERdeciin Srtdin et SriSh BoRh Bniinete e o
tunenypgd! inpeit epeted on thedriavef teeaudotfilaset éw indexpTiessiengagset the

de@@é itcy &t dw the HsEQLER x;h}@&d?\% R@rt@teﬁ re"Hetent&? nGRRAr @lcHSas, for

| east once. Vocal in in I nput reception
eXﬁ‘aelﬁst B Aehrlpsert appreXpafions féapéﬂ%mav CPH‘@“?%E)‘St melody contour
inforecaéiqt foosachagtio iy have aut omati c vol unme correction
for the vocal input if the vocal input is either too
The input reception means 64 may be coupled to an analog-digital converter 62 which

converts all input through the input reception means 64 into digital signals. The converter 62
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| oud (such that distortion of input occurs) or too
soft (such that input is inaudible). The electronic
walewrass3nmy al so be able to overcone the probl ror/eéG2@amn000140
of f tune vocal input during the input node by
providing a selection of audio files that nost closely

ma’syptﬁb" @%laﬁﬁb@ﬂlﬁl Q:oh\rwte@ﬁmetcum%na@e@tansgm& PagRf RBsddnifto a
a | e us
or&Reot D cebee of Wn g Aere BLuaetan e a o ey eret

pottignsampy ke ditee musicrt dotasi mbeavefogus Prassssinganf thexdigitel ignatshiey the
pr&c%@so? 6O $f25 e BBRE Qéﬁhdrﬁéctul ey Jdﬂﬁm' %@éﬁs W%eﬁ@&{rﬂfﬂtcﬁ@ aFlJ')%IS

g contour i nf 0& or each audi o
ThF rﬁ’b‘tﬁ‘? SPRELPEY BN e ahe iBoPmpge Pe disgeisiPadiopgofdhp signals it the
enting Indige iddex geadrated by thetirglexds 36 vhudpifiles oray etidreby ke lactesgibi when

the BJE&HEQ%OH[%E% hiARH ot r!eecngleg%e &qh%ﬁatﬁ)ﬁ én%? rﬁ/lltr%: i"l@éx Exact or

converter an an
S“E%‘H\P‘é'r %"@I*a”tYTh%WE%hWér‘i'@éetQj|p@"t'?f3f| ang gm#synaﬁhe ip¢psenable the
ge@asﬁiﬂd)f lanisthgaor RIUGIC @RS OF ord6r éfmeamlsyﬁibﬁty thetlléﬁhgjﬂngy Sidw a

nu%lbgnoq aﬁdn!) Hgs aqwum% rethaet n?ar)éube n?éterm ned heeusgr dlS Itay 54 in the

r wave
aPPfif@té% §% @WS cﬁ@r ttuh hst'e@ ofi filesl to $p ghmvrsclwy fangelpetion éS #rusgQ The
exi@BYof eniRAR endySdethséd 66 HAH0Y ciISRPEEY HMRrRB K ¥eP nfdkical notes or
o%y contour analysis. The processor 60 may then be

e 1o conpare the discrete portions of the signals
with the entries in the index generated by the indexer

Thé ansuQHdlh@alf'éd' Ry H@)ébfehtg ru%@)épgﬁat@@ G63S 'a@ée%s W€ Nstdr &€ within or

ortio
aofoip B i PReE el eiroate e Eladier et unbia ieles te
filesishowraen thy displayes thely ey dicsass Gteeaaupio ffitei vdiich hap tlieendxtraeisd from
tnd 14436 LitiPeoRRARNE b ol BORI obi@hup! 3 listing of
audi o l'es in order of extent of simlarity. The
Ilstlng may show a nunber of audio files, a nunber
Ant ditamaiiveephlieatunef detpessentriednioyn rdkes useof thelvodl sedeatjonSdode of
thé &eétrlaﬁlc %ngrtgtaﬁccértgg aﬁ!i tnﬂ)\Pﬁle vBLal %Hﬁle%] bﬁ.‘iseggFQ grh!)lgs‘if 5 Qser

ear or selection e user. e ext ent
fe!z?rategﬁyrﬁ* ©4p finda ﬁﬁv%équ%\@%mwh r“@ u3ej &f 4o teriaig &he glectronic
deties, Es bighle plobatle tusthe abersabes inpiit (wavwedsd sifBwed. Mdus the user is

i L Al . . ahl
theé éfi‘dé@%& t%g iCFrg@é%'? ggggﬁ%&o%ﬁnﬁa (ﬁto ghgceﬁejezzgorﬁ(f)@e%rcghﬁtﬁ rﬁ&o&e%ent is
attgipprhinaletis gor highergneidnmag ohirdkgi hgesinthiaudo tfileeyf g @ device to
cohvaiht® dseer@ipla6del bfly@ality foeBca Punis aiBo dikdosdd.spl ay 54,
they may access the audio file which has been
extracted fromthe collection at their conveni ence
Whilgksthererhapnbey grgerited an theﬁgggoinga@psmimi@"r prgferred embodiments of the

préisléﬁ’d m\saeatmon ol bk hﬂd&gts&:sw th'oélé/ emeldq.m tl’(@ié@ﬁholé‘é? c@ﬁﬁceH@G that
rece roni c

mang B bR aliRo T Salbal BT Pl FReRishoR b8 5° age winou
departingdram the pregentipegntipmpeat edly fails to find a desired
audio file through the use of vocal input into the
el ectronic device, it is highly probable that the
user's vocal input (prowess) is flawed. Thus the user
is then inclined to continually practice vocal input
into the electronic device until inprovenent is
attained in terns of a higher incidence of finding a
desired audio file. Thus, a device to conveniently
ascertain a level of quality for vocal input is also
di scl osed.

WaV%fIP
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Wi | st there has been described in the foregoing

description preferred enbodi nents of the present
WO pvensdzan, it will be understood by those skiPtEEG2007/000140

the technol ogy concerned that many variations or

nodi fications in details of design or construction nmay
cLagvgrade wit hout departing fromthe present

i nvention. CLAIM5S 1. A nethod for accessing at | east

one audio file froma collection conprising nore than
1. one Aauethal i deeessing pideashpriehaudiodite faocesdedibe camnprisingmore than
on€hitid fiEbiea U GracodsaleWith B oloBRAR B By, | NdeX

onpri si ng I nformation entries obtained from each
of OREAHHP é’n? indRx GRPTising; & Mfermationmentigs dlained dftomypach of the
move thhn esecdudplith io tHel doliectioh, Whieeahlalidic file anthb edllagtidnibe kg tinked to
at%&ﬂ£ﬁ§§%ngﬂsn&?&ornatlon entry; receiving an input

ring an in feception node; converting the iInput
i nt &eo8ViaD gn inayt dgﬂwmn%weﬁ@oﬂamma%l og-di gi t al

CON\6rivieRing than@hmmb agngitmlgelalgusuh@bn aiagjgailig.tus:bm@rtai t her

frequ e n1ana S ntour_.ana
. o, BB Akl FbR g, cnd B o B BB o ooy

CO@@#@h@W§“ﬂPﬁhmﬁhémﬂmm%ﬁwht|on entries in the index,
whelghparihg %e@tscﬂe%%ﬁnoﬁ@@mﬂldg infrihadtlof ehtBesaf GRISRA When

the discrete bs antlall tch 0
e R e B0 AT HAS BbiolelTIhER, B MERSL SR
sulistanjilymesitah 2t leest Qnsmfoeh@ognemttyi inths iralex sel ected fromthe
group consisting of nmusi cal notes, nel ody contours
and vef o nmet hod of. cIa|n11 er LN the
2. P 0P ETRAI L el 1 POHIE HE <Gl PEOHE L6 SO rom he oroup
coissistigg ofgmusdicaimmitasgnelndly ehtoursgnd Magforss.gnal s and rnusi cal
notes. 4. The nethod of claim1, wherein the at | east
one_information entry i s selected fromthe grou
3. condie tSgd of clai, &i wisreim Beddput [setelsalyd dame BBe ﬁ@?”&ﬁﬂ"s‘s“”g of:
singiay,afuowm, whistlinphBiDveighadarafmeicai isted, wherein the audi o
file acceSS|bIe froma source sel ected fron1the group
consisting of: the electronic device,
4. f undte HisPef 9f @R evtessn g af Rast éP%‘Ei"F%‘P‘& e’éf@’\)? %"éecéﬁﬁ’droﬁ‘ the
graup eoetstieglorcrongmat ieitesn@bloty dontobirs aft@aveedrihed of cl ai m 3,
wherein the input is set by neans selected fromthe
group consisting of: manual selection and automatic
5. sel doeimsthod pf clamRd, Wﬁqrﬂﬁéhecﬁ*ld'elf'&l%??efs'b'ﬁﬁémé $PUich &elpFpr from
thd §roBpeaketting RElaperEeRdnic evickhanyraéwrdiupdtiofdlifi ddhdected to the

elewghl éev:cg hr?d aaéonn S cogrrr]: te} rpeft matl on entry is received
roma soudrce se ecte rom e group conS|st|ng of :

the audio file, a pre-recorded vocal entry linked to

6.t he T&Hdﬁéﬁhoﬁidf Elamﬁﬁdmﬁsr&ﬁ)fh@&yﬁuﬁ@ COFPMbRs RREMB M tHe group
n.the el ectronic device

co?Sés%g%?fI @P%u&%e GSLWFWQ a&ﬁpglatbc selectlon

7. The method of claim 1, wherein the input is speaker independent.

8. The method of claim 1, wherein the at least one information enfry is received from a
source selected from the group consisting of: the audio file, a pre-recorded vocal entry linked
to the audio file, and a connected computer network.

9. The method of claim 1, wherein the electronic device is selected from the group
consisting of: vehicle audio system, deskiop computer, notebook computer, PDA, portable
media player and mobile phone.
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consi sting of: vehicle audio system desktop conputer,
not ebook conputer, PDA, portable nedia player and
woreliiss3phone. 10. The net hod of claim1, furtheeT/SG2007/000140
including selecting a facility to access the audio
files by depressing a pre-determ ned button at | east
once. 11. The nethod of claim1, further i ncl udi ng
filtering the inp
106 5P AR ShEF B it TrlFV e e PaGiCaegne audo fles
byaﬂabgsmra@r@détemtedbutﬁ@ratheétodt;e contour (UDR), a second
order mel ody contour (udr) and a duration contour
LSIE% for an audio output for each audio file. 13. The
8m&thEPfa‘?'Eﬁmiﬁ“”’%ﬁ’ig‘f"éﬁj'ﬂgféﬁﬁq‘%&? {38t he first order
nmel ody contour (UDR), the second order nei ody contour

12( udrT)ne 9\05 %Pcl Hr1a§¥hé)rgl]p ‘&%%QMK c()ht§u+$)angl9§|s ?%a?eldlcgnoqnalyzmg a

out put or eac
firs§ eréﬁréﬂ%l%fé'&omew (4B3) 8 segone OWa’t reﬁpciygcontsnw (uds}png FsFadipry gontour
(LSKQ For a6 @8ES butput &ir eb@akitioglee audio file froma

coll ection conprising nore than one audio file stored

within or accessible with the apparatus, including: an
13i nddkemethodof gaimdd. wirereje Aealging tfam‘lrﬁswcr@xm@lgﬁmqngaunngR) the

seédhti %Pd'@trﬂeﬂﬂy %Br‘it&!r QﬁdrP _Br‘ioa’!hg QjQrafldSrQ Hdnﬁﬁlﬁ Lswh er @ﬂ diRio®utput for
t han qne a each

eaefl s W gedtled o B spregonel R T hating) or | east

one information entry; a receiver configured to
14r €c Q’anézéa p%tu!s 'Fd? Wbceddlhd &geagﬂode%klb fifeSFRPA bNBCHIREEm %rﬁsﬂwg more

al, converter convert t
i GO S D AT P A PR gl LD
confangnreget doofigared|ty gendrdie adirglex admisign alformgiiangengriet lobtained
frof'nr é‘eﬂ:Hle‘ Ge FRRCHEN TheRaky %le§ i khe B QM Yn, %t‘ﬂté%‘dﬁ ARB IS InSthe

screte %)ortlons and to conpar e the discrete
CO'&?F% Qﬁ’ﬁ‘@ liffediie etiRast HedrorgeideEht ries in the index,
wh eragkeeiveheonfigurédda séceivem en mpudidorirfa dnénpiusrecapti@siaedk; vvhen

the aw a?']QIE)S E@ita@ QENeﬂQscoﬁﬁbggdz\Q tcbr%)eb“hé‘rﬂblﬁ hnt@‘ar a@afsglg P&nd

i nformati on "ent ry ein S O
cl aidRreeEssqpserigrRd f%@"aﬁ'ﬁ%g\eéjdq}%l ﬁ‘%‘ag@f”@@ttlé‘?ﬂ TeAYSRFY pRECrUM
anglysitl pr e@itely Sohtogr afalysk ehitb Cdiereidl @btiosy side ) catgrikd ¢ discrete

poﬁgw&hetﬁe 8%%%8?85&1%(‘%%%)( PDA, portable nedia

The apparatus of claim
14 "Wﬁ?@l‘ﬂeﬁﬁ? tahéeﬁshp’ﬂ? 4“§‘°sfé’?e‘ét@Heﬁsﬁﬁ)n‘ﬂ’ﬂeﬁeth@rﬁiﬁﬁi@te portions
subBibiBtndich B feastone gifdagation AT iAghe idekst | 1 ng, M DI
signal s and nusical notes. 17. The apparatus of claim
16, wherein the input is set by neans selected from
15t he TgF owpparebis sif stiaing o fWhergiin el arperaiist isotelegied from the group

coﬁéﬂtiﬁ@@f IvBhigie |288ib isPstlem, 1dbskidh GorAR ! Adtabdol0 torfputdrMPBAL, portable
I east one information entry is sel ected

yeh%nddmgﬁ%pcoﬁ& sting of: musical notes, nelody
contours and waveforns. 19. The apparatus of claim 14,

1eWhe rﬁ'e?pﬁé?ﬁué SRim h B, \Aﬁ\@l%ﬁhﬁé lnblﬂ‘#ﬁéb?e@fté@ :ﬂ‘Bm ttfé)grOl]BT%nS|stlng of:
ratys o e a eas one
siieR Bt o st YIS tiral B B el B

17. The apparatus of claim 16, wherein the input is set by means selected from the group
consisting of: manual selection and automatic selection.

18. The apparatus of claim 14, wherein the at least one information entry is selected from
the group consisting of: musical notes, melody contours and waveforms.
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a source selected fromthe group consisting of: the
audio file, a pre-recorded vocal entry linked to the
waoaa3did e, and a connected conputer networ k. PCL/SGIH02/000140
apparatus of claim 14, wherein the input reception
node is activated by depressing at | east one button at
19.] eashe gupaitusd2claimhid, ViIRPEN Bk ipund spekrdr Mdddendéntr t her
i ncluding a display. 23. The apparatus of claim 14,
wherein the input is filtered. 24. The apparatus of
20.c| ailhe anparaiusef edim theheidis theat leaghong inforatign enteyd$ eeceivay from

a sbliredstib&ed fr@rH Rh& 81'6'9;5 leSAsREA 59 mi%%h;oﬁml teaspreﬂtfdo%ﬁ vocai Ae:,tntry
paratus O claim

"”’\?ﬂ%g’rtg‘? ﬁ“dfoﬂfge g\/\@? BOW‘F‘igsd ?°§1PH@E%§‘§W I e froma source

selected fromthe group consisting of: the electronic

21. dev*l'ﬁ@ ’apﬁ'a\?é(tuéj%‘/'c fm fM”%hb.%a hleylngg\ﬁ na El&’g nfoQe ¢ |Qeact<vated by

el ectroni c device and a connecte uter networ
de@‘?fs'“ﬁﬁb'e%‘%ﬁ%ﬁ'&t“@%atd?a%?'l&?m 14, wherein the mel ody
contour analysis is based on analy2|ng a first order

22,7 S0 o RS oD B IREARG, Bdsy el ody contour

i oh "cont our r an audi o out put
for each audio file. 27. The apparatus of claim 26,

23.Whermgd shpaR@ls\ot tiaig hendréin sk ipudefitergl ody cont our
(UDR), the second order nelody contour (udr) and the
duration contour (LSK) for an audi o output for each
24.qudiThe anpaeatugeah glpint Bs whersipltivesdiseeats portinng iaee sptoeigd firom the group

corf$Hding: rhisic@l RIsCRbIBE) codBurs AndRhReFmef determining a

| evel of quality for vocal input using the apparatus
of claim 14.
25. The apparatus of claim 14, wherein the audio file is accessible from a source selected

from the group consisting of: the electronic device, any device functionally connected to the
electronic device and a connected computer network.

26. The apparatus of claim 14, wherein the melody contour analysis is based on
analyzing 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.

27. The apparatus of claim 26, wherein analyzing the first order melody contour (UDR),
the second order melody contour (udr) and the duration contour (LSK) for an audio output for

each audio file generates a “closeness” score used for audio file matching.

28. A method of determining a level of quality for vocal input using the apparatus of claim
14,
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