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1. Field of the Invention 5 The present invention
Wae2006/8195350 net hods for conposing nusic. Mor e PCT/US2005/023289

particularly, the present invention relates to the
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Art The wireless tel ephone market has grown rapidly

in the past %ﬁéRmﬁFﬁﬁggﬁiﬁﬁ ocussed on
the m niatur hone
concurrently with the -expansion of the phone's
1. cagield dfithé Bsvenfibe W rel ess tel ephones typically cone.
equi pped wth a processor and nenory for managi ng not
only the transm ssion and reception of. telephone
5 c alhepresgnt igvension selatente rasthads forgmppsiag yasiceMpregarticularly,
software applications resident on the wreless
“the preagrd reledtiorFmiateska thel use of keypasialon Appdhickbdevivas fon dhee
i ncl uded cal endars address 5 books.. and entertai nnment
comp@8HiBa of tsigOMe cases, the wireless user is able to
custom ze the phone, including the configuration of
' t he handhel d di splay and the distinct tel ephone rings
2. as%@e:intiwomherkqlmﬁ/ﬂ@t:ei pt of an inconing tel ephone -

,,,) _cal . As the nurrb_er of w re! ess tel ephone deyi ces
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- ¢rowded room .it.is often,desirable to be able.
> have JeRrEd enchcrmisiazaon e ES L Erhhs 8oty Fifitinat
of others. To neet_ these and other object|ves, .
*-expayonetfdbaplsme s capabilitfeac T wirelesielephones émacgllsb(fcmﬁqmpped
provi de ringtone options for consuners. That is, the
“with & progessgr @id rhdeory armagnaging not anliethe trangissiersandrageptien of .
~ custom zed for the particular user. 1 WD 2006/ 019535
telepiRfel/chIB2610 2150 73ABOexecution of a variety of software applications resident on -

the wireless handheld. For example, typical applications have included calendars, address

books. and entertainment games. In some cases, the wireless user is able to customize the

W

phone, including the configuration of the handheld display and the distinct telephone rings

E—

associated with the receipt of an incoming- telephone call.

As the number of wireless telephone devices increase, so too i-s the desire to
~ differentiate an individual’s phone from others. For example, in a crowded room, it is
) often desirable to be able to differentiate a particular user’s phone ring from that of others.
To meet these and other objectives, wireless phone manufacturers and providers often
provide ringtone options for consumers. That is, the ringing of the phone, i.e., the

ringtones, may be customized for the particular user,



General ly, ringtones may be inplenmented on a wireless
device in one or nore of several nethods. In
particular, a ringtone sequence may be created by a

wapiobyosssappl i cation on a host conputer and pCrwUs2005/023289
transferred in a suitable formt to the wirel ess

devi hr. 0 [ Qrt .or

i 1 eogensTl Sy i nfy n8 AP ReREd bR Wiefith 831d: i baformore of
port. on the host conputer. Unfortuna e t hod
sexefal petho %\ﬁ ,%%&toneésw&&?%m eysﬂffi)g%af are

sequence and is further limted in requiring hardware
application oharhost demputenphdtransfesied, inch euitablg fermat (g the wergless device,
phone device, thus preventing the wireless user from
fapotinpieHidigh a6 s gt 6r o dirgt déverical cainbetfon3igh aathrough a
corrpositi on when separated fromthe host conputer. 1
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cellul'ar ° phone provi der

first instance, a ho [
SPtrGler e RRSE puseEte Fah i b QER il e 10 ranster

epar te transfer step fro e, host conput er, to
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avallable ringtones is typically 1imted.
ftarh spantang oty compnising @rringtone gnetheronisieal composijonayhey separated
user the creative latitude to 15 create an ori gi nal
frois dedloss@mpaee, i .e., to conpose nusic. Another
avai | abl e nethod i nvol ves the manual creation of the
ringtone sequence by the user by keylng in manual |y

t he rj.ngt one seque nt e L Ng
0 the SRR e R IoPERE Bor B b Bﬂg’f Bo0hag celular .
' , the handset) to enter a sequence
9%13%1@@5 Iy first InRRRCen hob SOBRIIET 1P 334N WPWEQX regpired for
conposition directly fromthe 20 keypad of the
regeiptiof de diemland, follbwed hypasepsratpremsier steplfrdinghy bgst computer to
notations require significant wuser training. That is,
) thei@irelsy @RiceMBit he decohd inspacs tetriuntbet dMyaidatte degloesdeypically -
on handsets are rather cunbersone. For exanple, for

16R%0. MAifSrurtedf %Hﬁl‘ih‘i ?ns%c@&?&§ﬂie VR4S Dbr tRt&ive latitude to
nunmbers and synbols is typically required. This is not
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X Another available method involves the manual creation of the ringtone sequence

i

by the user by keying in manually the ringtone sequence. In the manual keying method,
 the user typically uses the wireless telephone keypad (i.e., the handset) to enter a sequence
of keystrokes. While this method does permit musical composition directly from the
20 keypad of the wireless device, tl-1e input sequence and display notations require significant
user training. That is, the current methods for generating ringtone sequences on handsets
are rather cumbersome. For example, for each note, a sequence of codes involving letters,

numbers and symbols is typically required. This is not an intuitive step and interferes
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with the creative process. Further, considerable

effort is required to deci pher the displayed

sequence, again interfering with the creative nusica
wipzopeaiosison efforts. Accordingly, what is neadarszesans2so
easy to learn nethod for keypad nusical conposition

. | .
\?Blp‘??‘l gﬁaﬁﬁ%égér%gesg%@%k%%ld@%ﬁ%@ggg%!@%@g%empl?éf' ﬂ?eydlsplayed
PCTI US2005/.02 289 RY. OF THE, | NVENI] ON_To achi eve
SPRIENES AEYBANE eff’!&é”‘ﬁ}‘gwé‘ﬁ?“‘ieﬁ’@‘éﬁ‘ﬁai WQPFBWP&@Q“% met hod

for entering a nusical sequence using a keypad of a
handhel d el ectroni ¢ device. A nusical sequence is

f or megkcaRliidhe WiRY RadeRl iPannABFRQkHn BRMi08For KEYSad musical
nunber ed keys on the keypad of the 5 handhel d device

By oﬁﬁ&?ﬁﬁl ée%e&?ésraﬁ% 9e5‘59v i 8,5 rehéhgadgs P to?‘{l?e enfdi&
uence o s en f pressing at
Ieast one nunbered key on the keypad and dlsplaylng a
SHIFBFS-cal representation of the sequence on the
di spl ay screen of the handheld device. According to
one enbodi nent, the nethod for form ng a nusica
sequence on a 10 handhel d device includes entering a
sequence of nusical notes by depressing at | east one
nunbered key on the keypad of the handhel d device. The
keypad includes a plurality of keys nmapped to
corresponding notes in at |east one octave. The
nunbered key selected for each note corresponds to
t he mappi ng of the notes in the nusical sequence. The
nunerical representation of the nusical sequence is

~displayed on the display screen of the handheld 15

devi ce. Accordi ng t-o anot her enbodi ment, the mapping
bet ween t he nunbered keys on the keypad and the notes
of the octave are represented by the nunbered keys |
to 7 to correspond to a diatonic scale for an octave.
Each progressively higher note in the
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di atonic scale for the octave corresponds to a
progressively higher nunbered key on the 20 keypad.
According to yet another enbodi nent, after the nusical
wegwenmsss s forned, the sequence of nusical FAr@005H23289
converted to one of a standardized format. 4 WO

2006/ 019535 PCT/ U820051023289 These and_ ot her

features and advant 88 LM A E N

descri bed bel owvmth reference to the drawi ngs. 5 WO

2 R BB R4 B o g
conventi onal V\éstern st af |onf nat Fig. 1B
pusical sqaugheeHsIg a ksypackqf, ﬁd’a'éﬂ&[da‘ﬂ Revig dympical sequence is
conventional Western staff not atl on format. 5 Fig.
formed on i kgypachof b hansiheldidenige. iy ngmyersd kexswonithe keypad of the
accordance with conventional Wstern staff notation.
Hanhghel@devic e trabpeal tb kbusspomlingghtascin iaf dstake YThe sequence of
designations in the Western format. Figs. 2B-2C are
rh@s*i’éa?ﬁotbé {snieraf B)Hil %eméaefb;re&fam&ea\ke&] bh AR &kypad and

Western staff notalon O numeric notation In

kot e S

ion fromconventi onal Western staff not atl on
51}?@{%"“@ notation in accordance with one enbodi nent
of the present invention. Fig. 2F is a diagram
11 U dodidinhOto B URbSARARNO the GHiIRIdl 8P foRAth LG cal sequence on a

paraneters . froma conventi onal Wstern st aff notation

hfaﬁtﬁﬂé?& évgpeQnaP@%Fx{éﬂngg ¥Q@ c{e%&' %tSIC Lrho%%%gréig@?%‘%gf%ﬁetag one

one e | nven 1 on

qq.g:?? {lcg)rrn 8{'1 !gltct %é)f n196 hanghe%) ﬁledwcaen dl"hg Ikgsypag 1nc?udes a plurality of

keys mapped to corresponding notes in at least one octave. The numbered key selected for
each note corresponds to the mapping of the notes in the musical sequence. The numerical
representation of the musical sequence is displayed on the display screen of the handheld

device.

According to another embodiment, the mapping between the numbered keys on
the keypad and the notes of the octave are represented by the numbered keys 1 to 7 to
correspond to a diatonic scale for an octave. Each progressively higher note in the
diatonic scale for the octave corresponds to a progressively higher numbered key on the

keypad.

According to yet another embodiment, after the musical sequence is formed, the

sequence of musical notes is converted to one of a standardized format.




devi ce configured in accordance wi th one enbodi ment of
the present invention. Fig. 4A is a diagram
illustrating a keypad and a mnusi cal sequence on a
wd @mpd/aiyssf a handhel d el ectroni c devi ce confpcgursashsiots2se
accordance wi th one enbodi nent of the present
ingention.,20. Fig. 4B J1s a diagramill.ustr.ating a.
o LT ] othhegtots tacv e of e s it g ribea
nmusi cal sequence depicted in the display of Fig. 4A. 6
belowywithaeisrangatodhe frawings2005/ 023289 Fig. 4Cis a di agram
illustrating a conventional keypad entry format and
the correspondi ng display for the same nusica
sequence entered in Fig. 4A. Fig. 4D is a diagram
illustrating a conventional keypad entry format and
the corresponding display for the nusical sequence
entered in. Fig. 4A. 5 Fig. 5is a flowhart
illustrating a method of entering a nusical sequence-
in accordance with one enbodi nent of the present
i nvention. 7 WO 2006/ 019535 PCT/ US2005/ 023289
DETAI LED DESCRI PTI ON OF PREFERRED EMBCODI MENTS
Reference will now be nade in detail to preferred
enbodi nents of the invention. Exanples of the
preferred enbodi nents are illustrated in the
acconmpanyi ng drawi ngs. Wile the invention will be
described in conjunction with these preferred
enbodi nents, it 5 wll be understood that it is not
intended to limt the invention to such preferred
enbodi ments. On the contrary, it is intended to cover
~alternatives, nodifications, and equivalents as may
be included within the spirit and scope of the
i nvention as defined by the appended clains. In the
foll owi ng description, numerous specific details are
set forth } in order to provide a thorough
under st andi ng of the present invention. The present
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10 invention may be practiced w thout some or all of
these specific details. In other instances, well

known process operations have not been described in
wirtms/h19535 or der not to unnecessarily obscur erdimes200s/023289
present invention. A nusical sequence is forned on the
keypad of a handheld MAreIess telephone The nunbered

BRIBH illils ) AWINGHevi ce are

mapped directly to 15 a correspondlng sequence of

not esFignl Aisci dibgramdllstratisg DéonzentipnblaWesterf s ffyetution fermat.
of nmusical notes is entered by depressing at | east one

nunber.e ey gn the keypad and a rical
repr %&g@n adfioagem pstr f@a&m@%ﬁf tlf?é %F P&tgpnéﬁﬁégﬁm staff
of the handheld device. Musical notation is

nosaisordeinidte . f or representing nusical tones, and their
20 nodifications, by neans of witten characters. The

pres ven i an i des an.efficient

Conpadf nléfl HcloaBn AR R icBy s Ao rea B sopsprinal
devi ce usi ng musi ¢ notation system enpl oyi ng
W@%@@ﬁgéynﬁwWﬁb nurmeri ¢ musical notation systemin

lieu of the Western staff notation system or other

syst 2 ATIRG 148 Elﬁfsﬁatﬁxgq;ar‘lo m?gbﬁé}lah%ssiﬁ the BRI rmat.
sheet sic notation, €njoys ccept'ance

t hroughout the world, particularly 8 WD 2006/ 019535

PCT| W0 0B/AT242 &blesiiluskratigpepnserdion fionl $vnvatioBildVesern ktaff
relies on a printed staff, typically designated with a
riot2idh €0 AEmEaSHotatdafin a&oﬁ&&n&e’iﬁlt@ﬂﬁe ABRENAN I e Pedsent invention.
synbols printed on the staff. Unfortunately, due to

its reliance on a graphical display, the Western staff
syst éngsddPslEhae tablasilusirating qongersion ﬁomogmr@mld@’estem staff
ringtones or other nusic on a handhel d device. The

notation it nurbenianeationan agrotdanctewitia omesdnitwd inodnt oHthe psdserg invention.

- musi ¢ on a handhel d device using a nusic notation

syst en at i,s capable of re rese in nDs f not al
of °t R ghita niberEr Mty Be ari bt Bbbothergisryeior from
system but in an easily underst ood and transmttable
afopysntionsh Western staffnegation format to a numbered keypad format in accordance

with one embodiment of the present invention.

FIG. 3 is a diagram illustrating a keypad and display of a handheld electronic

- device configured in accordance with one embodiment of the present invention.

Fig. 4A is a diagram illustrating a keypad and a musical sequence on a display of a
handheld electronic device configured in accordance with one embodiment of the present
invention.

Fig. 4B is a diagram illustrating a graphical numeric notation representation of the

musical sequence depicted in the display of Fig. 4A.
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Two of the nost inportant paraneters represented in
the nmusic notation system 3 used in the present
i nvention include pitch and duration. The Western

WO foéonsdsation is 'described herein for conparingR2005/023289
pur poses, since its use is w despread and generally

known..t o,,ski | J.ed i ci.ans and co sers. Jngthe
veor Bk G Bl SRR QRS tRER AR GHaR cale) s and the
positiqning of notes on a staff. A staff is neral |y
‘H’éﬁeﬁﬂﬁ)@élnaéi?%)&)@ f ggmepusical é?ﬂsaemes%qﬁ?J iniFag %Wi th
spaces in between. Cefs are synbols. used at the

st ar tg:0f sr2: QI £ ' tJ ‘
ot (PG ioR fifarh ALRu S AORLEoRA KoRRich) tnal 4R the
treble.,or .."G' clef designates. a staff_.|l ocated above
Spseending dispfay 51 e piSRudENe: e d ek of “about
261 hz). In contrast, the bass or "F' clef designates

the stiafdisReloohatt ARk@ating a- mdthod dfftinferMBY misRel 0§SdnBE 1h

staff notation provides a graphical representation of

ot at i on “gr api esel |
SgRERE o on BBl Re S, bESent bl 2% e oot ave

has particular inportance in nusic as does the

di atonic scale for the octave. In nusic, an octave is
the interval between one nusical note and anot her
whose pitch is twice its frequency. In the Wstern
staff system notes an octave apart are given the
sanme note designation. Thus, every C note is one
octave apart froman adjoining C and the two notes
have a frequency ratio of 2:1. 9 WO 2006/ 019535

- PCT/ US2005/ 023289 I n contrast to the graphical

presentation of the Western staff system various
enbodi nents of the present invention use a text based
nunbered nusic notation system The pitch of the note
is generally defined by the mapping of the notes for a
di atonic scale for an octave onto nunbered keys on
the keypad of the handheld, preferably the keys 1 5
7. In order to understand the basis for mapping.an
octave onto seven nunbered keys representing 7
degrees of the octave, further discussion of the
chromatic scale and the diatonic scale for an octave
i's provided.
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The chromatic scale is a nusical scale that divides an
octave into subdivisions of twelve pitches. In other
words is, a selected note will be followed by 11 notes
Wwonobéedss oct ave before the note an octave ah@duaiségn2izse
first note is reached. Each pitch is separated from
the adjacent pitches in the chronmatic scale by one

hal f 2 :

i ncr El{&'érén&fwﬂl&ﬂw&)ihiﬂéh@ HMai@% lﬁrefe&édl Mﬂbodiments of the invention.
thepr ecedi ng internedi ate frequency. The di atonic

s @%h%éﬁﬂ%@ém%%&&%%%riﬂ&%ieﬁ e laeeonraﬁg,g %&m‘ﬁngs

an ctave pitches by seven notes or

WHE fraRehtes vAl f &Feir it bty hif oits? gf&?ﬁ&#&gﬁép@g@s, it

of the octave represent _ progressiyvel
witldgrederstesd thet Biorat édsndgd fe lgrmtrlrrem igg rwcrr giederteg
the octave of the note, i.e., the note having a

eirhodinenty @n theicontrary,ii is éntertded toéovehatepmiives, modifisations, and
For the Western staff system these scale degrees are
ed8ivhignitas chapbe tivdudes WithirsthAspirOaridseepedsT the invéntion as defined by
sel ected accidentals (i.e., sharps or flats) added to

BELRRARY Bimsh & theWiRWnd d%scrﬁﬁ%ﬁrmﬁﬁéro&fs Ldifc deails are set forth

pitches (in the chromatitc scal e A sharp represents a
i SLchfot ﬁ'?wdg @F@?@% un@cir%a{i:cgﬂ A &%? n%% ogr g@ g,?etsgxﬁ
.nuneric notatiaqn s em as used.in errbdlment
iRYRBE R 12 R BRCT R W ies! e 09%8%98% 4B daginer "°
PCT/ US2005/ 023289 nunmbers 1 to 7 to the diatonic

inganices, felkasyn presessoppigHans vee softheen frsardbadgn detath & erder not to

keys on the keypad to these scale degrees. In the
uigeessan lysabaéfre theqtresapt invenfien.ar e synbol s used at the
start of a piece to designate the location of the
staff within the frequency space. For exanple, the

treb Immﬂsicaﬁe(';'tﬁr'lcefzils édrmeté oh grediegpadaofathahdheldowntled tdbshoae.
mddle "C" (i.e., the note with a frequency of about

196 hulvbired kBy<Cthé Réypad biBe RaRiheldfwirdiess 8év8de H@alappAld&ctly to
the staff below mddle "C'. In this way, the Wstern

a%BﬂEJ oH&i‘h%%écﬁf&n&r PR T AAioARALASDS SRR E ThAldgdthdRhor

ario
musical notes is entered by depressing at least one numbered key on the keypad and

displaying a numerical representation of the sequence on the display screen of the

handheld device.

' Musicel notation is responsible for representing musical tones, and their
modifications, by means of written characters. The present invention provides an efficient
method for composing music on the keypad of a handheld electronic device by using a
music notation system employing features of the numeric musical notation system in lieu

of the Western staff notation system or other systems. The Western staff notation, also

_ known as sheet music notation, enjoys wide acceptance throughout the world, particularly
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pitches required in the nusical sequence. Although the
Western systemis widely used, the letters assigned to
notes are not 10 identifiable in an intuitive manner,

wo RoeoibEy are not readily understood by novipgafysbeuszizse
musi c. For exanple, the lines for the treble clef

in B U e il ok irph Bl SEenly A EhiE it
‘notes F, A C E in order fromthe bottom gg I'n

trebleerhasndef, withearigus notesfand gther syinfbols paimtedra the statf.
designations for the lines and spaces. That is, the

Unfoltumeadyatue tb itbadliante@n BgraghicaFdisplagnbe Westeansaf syseadoes not
designated A, 15 C, E G Unfortunately, a great deal

lend Bdelfldagily oRBmpdsihE Hgétf)ﬁéa_& BthEERRLiL 68 a ARSHHeRIATRick NBhe PRdsent
i dentifications and their correspondi ng positions oOn

inverBF pRp e n MR SRl BB b hap st bR B,
notatiol ey 483 Sy ABROIG FEreRGER T B8t G Skl chicparatneers

corresponding staffs. 20 To further appreciate the
repregginterlibyihe Weestepy ssaf pistean, Byt infqa easily vaflerstoed yedsiransmittabler f
system and attenpts to adapt it to handhel d devi ces,
numeeix ampicakfoahatirusi cal sequences in the conventional
Western systemare illustrated and descri bed bel ow.
Fig. IAillustrates an exanple of a conventional
WBiesMthe makt imipoitaitipafamelers lepiebdntad ialthe mbdiendsthidnayaahn
pitches are 11 WD 2006/ 019535 PCT/ US2005/ 023289

used {nﬁgé Frée@éiﬁ SfeRiod iNELISHHANGE ARG TR WARSINGRA SathY is

tters). The pitches of the individual notes are b

aeo ST RS B

esl at1 on ere wt

nonGuS e plioriand SEuRgr e D OANCE I obre e B 0 -

bass clef (staff). The bass staff represents._ a

 definecblp (bp pasitionng pigtotes uARAHL ¢ Aaviplf iechaalbedetingd as five parallel, =

illustrated by the treble staff. As can be
sequidgspymt Hossavighdgpaceshin befiveeth iGlefsrmsispmbolks oseat 4t the staysefarpides to
wi dely enployed, it requires a great deal of training
desighdie theda@fiba of the etaffivelthin the dleqiaic spaee.arordxamplegtht lreble or a
correspondi ng pitches, -
“G” clef designates.a staff located above middle “C” (i.e., the note with a frequency of

about 261 hz). In contrast, the bass or “F” clef designates the staff below middle “C”, In

this way, the Western staff notation provides a graphical representation of the various

. pitches required in the musical sequence.

Independent of the notation system used, the octave has particular importance in
music as does the diatonic scale for the octave. In music, an octave is the interval between

one musical note and another whose pitch is twice its frequency. In the Western staff

_ system, notes an octave apart are given the same note designation. Thus, every C note is

‘one octave apart from an adjoining C and the two notes have a frequency ratio of 2:1.



especi ally when the nuances of Western nusic are
represented. Moreover, its reliance on a graphical
di splay makes it difficult to present on the small

wl feb/gisgcr eens usual ly found 10 on handhel Geyysaonsinzszse
el ectroni c devi ces such as wrel ess phones I'n

contrast, int us enpodi present

i nverlBeaHrast iy PresEniiign g ¢ B Wecim iadt wemnarious
keypad to correspond to the respective scal e degrees
egribodimeentefithe prepait inyertionrusan s textbased nuBbered musit netation system.
Western staff systemuses a fixed correspondence

THetpitek of themoteds gargrallytdefipddtigithe eypihg afthp aotes fopa distonic scale
difficult. In other words, a particular note placed on

fBr &t idve ohd ﬂﬁ%e@é&ﬁ&?ﬂm@ﬁe ReRal 'of fHé'h%ﬁdlfe & E)référbﬂly the kﬁys 1-

al ways have a predetermned pitch. To change keys,

s T8 Gigll ﬁtﬁ%t;taﬁal e 18 ERARASEL, 81 oBh 80 S YRR b ekeys

acc conp |cates
aphi.ca entatlo the nusi uence.
BP%&Z SO AP uSheg o St 44 G BHE segadhe
by the r oot note or tonic note, i.e., the first note

disfonip scalstor Aapeigvesie gisvided of 7 notes in the octave.

The major key 20 scales wll always have sem tone

junmps of 2-2-1-2-2-2-1 to traverse thel2 senitone

i nt eThalcBrofmatic s¢ude is aausichkbicale ¢t dividssen ankive ingo sbdiaiseons of
while a Mnor scale has semtone junps of

twelle pitched - 1R -other Q@6dR iQh stlbed 2ot WildBe fdilowed 8¢ ¢Uht@s in the
sequence referring to a tone interval (whole step).

10 ob@be Eé‘fﬁfmh@notb @n bigvdatdd Ak 588 ﬂbfc is VREIER. E&:h"i’ut%ﬁ: flsBparated
ComTDn y used for CO”pOSl tion, letters \Nl t hou

Y
\ I
Ny

- g} hg%ﬁfﬂ?é‘? %&%88&@8t@@%@%%?%@é%ﬁ@?ﬁ‘i%&sﬁ%e%“?&h%ach ofthe .

tra in a nunber of the other
%F‘B@“C‘F%’Q%S%‘WB?F ‘%EB’F QEteVY LFPresets ot SRt e a) o
[ ncI ude several of the letters nodified by accidentals
approgimately é%p@IaaVe toftheypregedinggptegmedizte fleawenekanpl e, t he
G maj or scale's seven scal e degrees are represented by
the sequence G A-B-C-D-E-F#-G Thus, a nusical
conpdbe diatnmiamcrle: asr suhset pithg ehrogrticscats, wpresegoan egtave of
nmostly F #' s instead of F naturals. The Western staff
15  pagles bysacoonts datesceshThae degroeskary sddactadsto pep videkagyarticular
si gnat ure.
consonance to a musical composition. The seven degrees of the octave represent

progressively higher frequencies in proceeding from the selected note to the octave of the

note, i.e., the note having a frequency or pitch twice that of the selected note.

For the Western staff system, these scale degrees are designated by the letters A
20 through G with selected accidentals (i.c., sharps or flats) added to selected of the letters to
cover all of the 12 pitches (in the chromatic scale). A sharp represents a half step increase
- in pitch whereas a flat indicates a half step decrease. In contrast, the numbered or

numeric notation system, as used in embodiments of the present invention, assigns the
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This is denoted by the coI I ection of accident aIs
pl aced after the clef sign, as further illustrated in
Fig. 1 C. In specific, Fig. I Cillustrates the

wipsiogopkion of various keys. For F ~ exanpl epcinfsz00s/023289
order to di ctate pl ayback of the conposition in the G

t shar 10 acci.dental, K pl aced

A3 K10 5 gisdetl Pale dimreiand SR e oeBapradmerbered keys
score the notes v, appearing on that line are

kpgpgd to thege scaledlegisessed by a semitone. Wiile this
not ation nmethod works well enough for indicating the
pitch of a note, it is unwieldy in permtting
conpl latthe Westenpualf system, clsfs ase spshiotsaised etthe stert of a pieraoioe
key to another. As noted above, the nusical sequence

dsipaatd ithitdlobAioh e el seifOWitkin Sieat@uitcy 3padeN ¥dr &ample, the treble or
i ncrenents of 2-2-1-2 15 2-2-1 for the octave. Thus

4 ﬁ%@i%n&ﬁ?ﬂtﬁﬂ ?ocgteﬁ‘ab&re 3iA@keCh ¢ d Ne hQe Wi 2 gre'&'ﬁérﬁ'j/ of

scale, .I. an exanple sequence of 4 not es woul

n becaysg.,

PR3 AP eritet B SR SR Gl R oV RS S

orrespondence between the note and its pitch. The

A he; WoreTD SGF TR BFAYISES A S%hlﬁh'dcﬁ'ﬁ?ff@FaUBP Bbihe arious
with the conventional 20 Western nusic notation
mitebesapquiyeddn thermuricabsequencspl ayi ng nmusi ¢ i n accor dance
with a nuneric (or "nunbered") nusical notation
system The nunmeric (or "nunbered"”) nusical notation
was fAltheughlthedVestard sipperd sariddly aspde theRettessasaignédtotnoes are not
ei ghteenth century and is well known in China.
ilasifabd i0hn Ushifige ibener dlet, @ eﬁ afs Ad0 kI ukdldrRoddER RIRBE to
the pitch, the number’s 1 t rough 7 are used. Further,

st e I :
48 2 SRS BB U6 S8 Mahe Bl B B v

tﬁrﬂoﬂg (?rh Y Fz’f’%e ﬂ;é% stdgs@i'm?% e n%testIh?\, PURBL Gder

syst em a resen

tlnass ns. or ch n er to articuyl .
i g bottpm 1y, E’g@e{%%gapf‘ T Rl RS e frsBinitiapg g the tines
used for_the particular octave. This system of mapping
agd spacee r Bint ise thetliesarg dabeled G, B, PrE, Aiead t::lmsea@&aneélesg@éedA

C, E G. Unfortunately, a great deal of training is required to memorize and learn the note

identifications and their corresponding positions on the staff. Mnemonics such as "All
Cows Eat Grass" (for the “F” clef) and “Every Good Boy Does Fine” (for the “G” clef)
have been used to aid with the memorization of the note locations on the corresponding

staffs.

To further appreciate the difficulties presented by the use of the Western staff
system and attempts to adapt it to handheld devices, examples of musical sequences in the
conventional Western system are illustrated and described below. Fig. 1A illustrates an

example of a conventional Western staff notation. In particular, nine different pitches are
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5 facilitates key transposition. Keys are inportant
because they will affect the "npbod" of the piece.
Keys are al so dependent on the range desired for the
Wb 8foBo19Esy exanple, a nusical conposition dggTaR86hs/023289
for the range of a particular vocalist or instrunment

w Il sound best when the conposition is noted hn
reeresented by the sequenceyd notegdegignated by the kiters). nEhstiighes of the
believe that the F major key is nellower than the C
mdjviduakgtes anh detbrmisedgortbeinlocgtions ot theustaft, andthigelesignation of the
brighter. In sunmary, transposing keys is comonly

Sloff ehehOwik 6 debR @A Geclefy Biif MilRstkateaispiano AAff begramd staff, which is
instrunments, different vocal ranges, and generally to

JBSEbAMRINOF IR 2GrdblH A0 GHabd e (J08). TR RAT ﬁapfbfscrlft€§ sequence

present i1 nvention enable transposition to be easi

rfonned., I n,specific,.when i cal itio .
o amacr oo Bt Nl il st 3 i b Bl
numbered systemis changed from qne key to another,
thgpghothusmsical potafancystgmes widkly smalgislsit fogpires Agtrraldedl ofo
not change. Changing of the key may be acconplished by
fedining itntgpcegniasythelmdivigdval Rade locetiank enth eiteprrespondingpitches,
ringtone or other nusical file. Editing is
dspedidliytaliendhdpancdsrd Wasgiumusic sl rapresdnmdi Mordoler, hotetiance on a
by the sane nunbers entered on the handheld keypad. |
%ﬁpﬁiéﬁ_ﬂ Hﬁﬁfa% indaketiSit B 18 Yresiif of NIRRT HspiaiRfbeAPiuslLy found

escri bed below, 20 entry of a ringtone in accordance

31 b GRATER G e B BHSRET I LU 8 s

table jllustrat,i i ous

* suipynenpihe BfSent i Erhon. BpSUEPREHaPRUET T pREBRR e R evpad.

the table reveals the difficulties found,in_ k6 |

tocarespend iaghk esprectivesoplo dearsey of the auraspondingdiggenio sepds o

in the Western system The top row of the table

i ndi cates each of the chromatic half-steps (or

seni tBagausp reaWestgrnustaf tystemsentafited cosgspondgnes betwsen a note and
second row i ndicati ng exenplary Wstern staff system
isgiehdeyitgnsiositins isfdiffictlidn othet tvordssa partienlarnolxgrlaced on a staff
each of the rows below the second indicate the

&SIHABE By 9 parliOhlSr dlersiif ABYdye Agvel Dpredbit@rndddGitsh .l shahgde keys,

the note or staff must be changed or other symbols (e.g., accidentals) must be added. This

complicates the graphical representation of the music sequence.

To elaborate, each diatonic scale is usually referred to by the root note or tonic
note, i.e., the first note in the ascending sequence of 7 notes in the octave. The major key
scales will always have semitone jumps of 2-2-1-2-2-2-1 to traverse thel2 semitone

intervals for the scale between a note and its octave while a Minor scale has semitone

- jumps of 2-1-2-2-1-2-2, each of the “2’s” on the preceding sequence referring to a tone

interval (whole step). For example, in the C major scale, which is a scale commonly used

for.composition, letters (without accidentals) can represent each of the steps in the scale.

12
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5 the mpjjor keys C, D, E, F, G A, and B. As is known
to skilled nusicians, the first note in each of the
maj or keys starts with the note designated by the key.

WEhaPeAWs35t he first note (scale degree) in tRETASASH23289

scale starts with Cin the Western system By

BRBRALSRRd in'PﬁL@g?Lﬁaf@ aMfnBer dF thd \QhGURBE Scalsy] %Iees%vénadelgaees in

desi gnated by a . Since the numeriC system use
. . ; A Ci
BEGAAR SR SIa 3Rl R BERlFL s o
hi,s_t abl e .al i |1 ustrat t [ f
Do e i B soaly's SPR PTG Reshes peerEpionted by

systemletter) to a correspondi ng nuneric system
theisagaence GrédpBriaDng-FéG.t Reuskemusiedl sompesitiorhivettensip gherkey of G
is shown in further detail in FIGS. 2B -- 2F. In
wilircontitl mostly £SinsfRd of Phathiadd. S exenpl ary mappi ngs of

a sequence of nusical notes, particularly with

reference to the pitch paranmeter fromthe Western

st af fTheWeéstdth 88f s}Sted abdondRstated cRARe el yﬁﬂﬁ%ﬂkeyt $ignature.

present invention. For exanple, in'the key of nmaj or,

T YEALEd AP BBl o ARRENAN BIRLPARE AT et Adulifle

the sequence D-E-F# own 1 n
For e ke f C maj.ore.(i, & t he .key reference. =
iiftreledp 5106 BB FiklcoysuyeS i alip b Sh g Kby Por
the sequence G-D-E-F-GA-B, as shown in FIG 2B. As a
ekRRpRei 0sdes ﬁ‘p&'ét,atq Rlaxbrek aithe eqmposition i theGhmaigp keve the “sharp”
degrees for an oct ave proceed 20 according to the

age adaced prytherh Aing of the Braff indicstes thatghroyplown therscdip Gie notes .
2C. In each case, the mapping of the degrees in the

 afipeatiagion tisat Hheark Gsharged” det, dncecapediseesdminaes oWdila thit Aotation

t he sequence 1-2-3-4-5-6-7. That is, for each key, the
misddewatics Wafl no\phabd iﬁﬂ‘icﬂﬁ%ﬁﬁl@ﬁi&h‘?ﬁ% nof®f it ROlrRGeldy t permittin
mapped to the sequence 1-7 for the nunber ed -not%ti%n £

c?%ékﬂag&ﬁk{sﬁfoﬁq{ﬂqﬁ%?‘wy‘%ﬁ@eﬂgg Bl &L R6J RErBERRMIERL Move,

I nventi on, e entry of notes on

e SR O S R R o 2

15

20

ey of C. This corresponds
25.7.-}/ for the octave. $l"hus, to cha%ge g'om the C major scale to the to the D major scale, .

an example sequence of 4 notes would change from C-D-E-F to D-E-F#-G. This occurs

because of the Western staff notation system’s fixed correspondence between the note and

its pitch.

The present invention overcomes these and other problems with the conventional
Western music notation system by entering and displaying music in accordance with a
numeric (or “numbered”) musical notation system. The numeric (or “numbered”) musical
notation was first developed by Jean Jacques Rousseau in the eighteenth century and is
well known in China. Instead of using the letters A through G to represent the pitch, the

numbers 1 through 7 are used. Further, instead of assigning a fixed pitch to a letter, for

13




10

- :

15

20

well with the nunmeric system known in China, where by
default the first note is assigned to mddle C As a
further exanple, FIG 2D illustrates the mappi ng of C

WO 2@Bf19533mj or scales 5 fromthe Western stagdr6856535280

to the keypad nunbered system (for the diatonic scale)

in ccordance vvi_tp he present invention, FIG 2E .
PRy DILASSIENING RS ﬁé%lf hzcto iyddle () the nypsrissyglenyadepted in
fromthe Western staff systemto the keypad nunbered
epbadameiits of thh present dmvenidenassiges arfmapseact munder to spatienlar degree
and i ncludes accidentals. For exanple, an "E" note in
inltke 6ttavin).af inghadigtohit stdle usbdd Foathe patiabifr cyseem maps to

a "3" in the nunmeric systemwhereas an 10 F# in the
Western D major scale maps to a "3" in the nuneric

syst eTﬁiQEysEéﬁ?oﬁ/@ﬁémji&hgsadmﬁM KE9RS & dered MANPAiBRATR scale also

i nvention. The esignation refers to a note an

FEHBAE b e, B SO

- ERPIEE R o P S et R e gD or ple

desi gnate an equjval ent to the sharp appended note. )
mgyica] sorRestnedesignedfpr theaengeiof a paticylar ¥ealister mstrpgent will
note. Thus, the present invention is intended to
sounebeit vben the compositign is froted notegtainomasical keysi Borratephe) doime
a "fiat" appended as an alternative to adding a sharp
pedpR beliverthdtWHEF infajod Rt Lis@atlog8ethhd the (J h@jod WK Which Ty Srerally
not ati on -depends on assi gni ng nunbers to octave
HoSIHPRY e brivhitk eI ARALAIGAL KOS bahRBAlY IR 0 dc¥d i

P e brivhéer rps%ﬂflﬁfy,a pé%ti YASis Gt ytéig Heonge, odate

a particular synbol to ular pitch.

iR LA el b0 B EL G 0TS RERS, LB AN 10 make muse

systemw rec he e

transgosltion is perforned when entering or editing
RSP % cor dance  with sel ected enbodi ments of the
present invention. Rather than changing each letter
and _in sone cases addi ng an accidental, the nunbers

in t ndesmpedineniynltheRrersntipyenting Airdlanganspesitgn to be easily

2006/ 019535 PCTI US2005/ 023289 the nusic is transposed
rerformesh dn kpapifico whema masical Thmpasitien drringgerteenmposed according o,
-facilitates
the keypad numbered system is changed from one key to another, for example, from C to
E, the numbers for the notes do not change. Changing of the key may be accomplished by
changing a key designation in the header for the ringtone or other musical file. Editing is
facilitated by a meaningful display showing the notes by the same numbers entered on the
handheld keypad. As further illustrated by the exemplary embodiments described below,

entry of a ringtone in accordance with the numeric system of the present invention is

easily accomplished on a handheld electronic device.

Fig. 2A provides a table illustrating various musical key designations in the

Western format. Inspection of the table reveals the difficulties found in transposing keys

14
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transformati on between keys because the-nunbers used
to represent the respective pitches correspond to the
degrees of the scale. That is, the nunmber 1 always

W@fogg,ﬁigggg the first scale degree or increne%m}g@wgmnsg
in the C major scale the sequence of 3 notes fromthe

in the octave is denpted as 1-
ir e Ve SYHFBr TReigp pw oihe ?Efffd@%&%ewcﬁ o g igrnoft bl steps
agai n denoted as 1-2-3. Hence, transformation fromthe
(or senjitones) apking uptthe ehromaficorcalg evﬂndhe snwncbmemdmt}ng exemplary
acconpl i shed by only changing a "key reference" at the
Wesierh stafif sybthm notsdesighativag fe tigesemitones. The@eunibers émbach of the
conposition. This is especially inmportant in the r

16REBEISW IthOcOid HRAE tHRSepRhtadH Rl gﬁ@tﬁms F8iCHiatdific scales in
handhel d wirel ess tel ephones. Rather = 10 than

tiéegxgﬁ"o‘fk%yﬂ% D, G fB " s“?%éwﬁﬂ%k‘i‘l‘iﬁg' xﬁﬁsﬂ&%@éﬁé first note in

by cur'r ent é enes ange

th rovi.ded in the pres nyent
cPTL It B bfsgar Wikt TS Gep enetr O CoR K ug et et note
Musi cal conpositions often involve nore than one .
(@F@leai%reeh@gg¢ gimrjerscale stagy with C indhe Wgptemespsten. Bygraparison,
or | ower octave, the nuneric nusical notation system
thensagreaks inahe nunidricfsgsteratis geisiasted by 8 byl Sinckahe pilboeré: dykiem
particul ar nunber representing the note, two dots to

uE@PINQS AR wilh@nibolideas of g iRésentdifertioh afigine Whe Minbers 1 to 7
nunmber for an octave lower, and two dots bel ow t he

té‘H{é"%@;{le HQgJée?sP{h?i:%lE afsﬁ%lu@&iﬁ%ﬁé la 8%5‘1\?;\% of d Péi%culér rlfHéﬁﬂg%lgnated

one ove t ctaves

e RS Bl il

prefera han t he octa 2Q for . a
ﬁ%%"élqgé’“ﬁfx‘éﬁgr%?ﬂcvga%‘émﬂpP@ﬁé%s yndn &irhg %fﬁ I‘CI.US- 2B - 2F.
apostrophe (') for an octave higher and a comma (,)

for an octave |ower, as illustrated in FIGS. 2B-2F,

Anot frepartisiens FIGY: 2Bar kst BIKEPPHTLIERRIBES Hyr SyRepet of musical
staff (i.e., sheet nusic) notation is the duration of

nptes, madticabarly With ifesenee to the pitch mewaneeten fiane theaV espern siaffystem as

hollow and filled in notes along with stens, fl ags,

utilieg!, in ane eslbddiment dfsk predest idvsntioh For chaniple] i thelkéy of D major, -

the scale degrees for an octave proceed according to the sequence D-E-F#-G-A-B-C#, as

shown in FIG. 2D. For the key of C major (i.e., the key reference = C), the scale degrees

foran octave proceed according to the sequence C-D-E-F-G-A-B, as shown in FIG. 2B.

As a further example, in the key of E major, the scale degrees for an octave proceed
according to the sequence E-F#-G#-A-B-C#-D#, as further shown in FIG. 2C. In each
case, the mapping of the degrees in the diatonic scale for the octave proceeds according to
the sequence 1-2-3-4-5-6-7. That is, for each key, the Western staff notation designations
of notes are mapped to the sequence 1-7 for the numbered notation system. In

accordance with one preferred embodiment of the present invention, the entry of notes on

15
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WD 2006/ 019535 PCTI US2005/ 023289 note is the sinplest
and is depicted without stens or flags. A note that
| asts half as long as a whole note is a half note. A
wWmtome/Hivads | asts a quarter as |ong as a whol e payEs206%/033289
quarter note and is represented by the half note

P ' Ih ttern.conti.nues wWe.t.h.ei ght h
Bk bt e B AV B PR Ny B SIS TR L histbisponds
si,.xty-fourth notes, and so_qn, each type of note 5 .
el ViR e mammerie Sysger Kkpoven iy o, Pbstechylefaplydne it note is assigned
contrast, the known nunerical notation system upon
tpmtiddleari ous enbodi nent's of the present invention
are based uses instead a system of underscores (to
i ndi cate halving of the notes' values) and dots (.) to
i ndi o%stzefurther exgumipica FEh 2 Daflusiratéé sheenappisg aff @, 1 @ahd Ednajor scales
note. That is, adding a dot to a quarter note

frdif (RAWeSerhstaft/ahidm th¥heGQYpad Himbdiedk PHOA Foh HERMRAH: scale) in

notati on system enpl oyed 1 n enbodi nents of the present

%‘%“g? L3k E“SF"*&E%@E‘?“*&E ?‘E‘I&rﬂéﬁi‘ﬁéﬁﬁéﬁ%’%&é@% h%?'f and B
s 6 F R BE Ml EE P iaicesd wiehdar e seven

used to indicate lengthening of the note. Thus, a
degmepeef the digipmicacalgend mghidesaepiderials; orexgmale ar “Fiorogg in the C
foll owed by a dash is equivalent to a half note. 15 A
mgieiseile finthie eaderh ptaffispstern siaps td &3 duthealueetic system whereas an
three-quarter notes. -According to av . preferred

Réfrih dali Westtrndb niafeg squlemepy to iarfg e the AuméeriSdyssh dfshdaeidus

to indicate shortening of the note. The presently

 chifiBinichtsef (RO BRENtRhS The/eLS Jeﬁgnﬁtﬁ)z;trefg&&ggtingﬁ an octave |

adopted by the nuneric system That , @

i . «@nl : a Il t i od i ;
HAREH B B T Qe SR A PSS o b
exanple, a "whole" rest may be indicated by a 20

sequ f onsecutive S0 s" . An.ejght rest may be. ..
nai 828 SapPrERRRE hd Sieq r o k dbren iR e fiponding
afaneters are further listed in Fig. 2F, which is_an

t@& EWEFTW ﬁ‘—?&ﬁ&%&swﬂ%\aﬂ SRUNRSRE B 19 Shage prpgndsdatogss For
particularly with reference to the duration paraneter
CRqRpIe oh CH \neta is eauivdentdo aSDbit ngte. 2 Blaps; the prasend nbyediioreist

of the present invention. For reference
intended to extend to the mapping of a note to a numeric note with a “flat” appended as an

alternative to adding a sharp to a lower numeric note designation.

The numeric music notation depends on assigning numbers to octave diatonic
scale degree designations rather than fixing a particular symbol to a particular pitch.
Hence, those familiar with the numeric musical notation system will appreciate the ease
with which key transposition ig performed when entering or editing music in accordance

with selected embodiments of the present invention. Rather than changing each letter and

in some cases adding an accidental, the numbers in the numeric system do not change as
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18 WD 2006/ 019535 PCTI US2005/ 023289 pur poses, the
synbol "X'" as listed in FIG 2F, is intended to refer
to any of the nunmeric keys corresponding to the

vmg(ﬁ@mgggs other words, in a default C major sgal&00s/023289
f

entering and displaying "3-" would designate a hal

note dyration fqor the pitch corresponding to "E'. The
thﬁmvéac|l%ﬁmz§apwﬁ1’ﬁ‘romm|k@/ toynothsr. (g pymgEc %teph@cﬂltates
nunber ed nusical notation system5 format devel oped by
tRosfosmationaretwéearkicld because theamnberShsedhtorreprededt the respective pitches
refers to the fornmat appropriate for entry on a

doepgiid o the dagieedefithl schie© Thatti€) @he it ¢ dlvedys kefers &bthe first
nodi fied for entry and di splay on a handhel d accordi ng

dfe %E?@Ej bPRblemet. THIE i flﬁs(,gﬁﬁj or kc!&‘l’@tﬂ'é ké?l'ilcncA%? 9 rngleg @olthe

a pre erred enbodi nent, the ent ry of

BB ACERAE 43, 008 ﬁ&ﬁ@ 1’{71%? L e

raphl cal_ nat| ons_for the known puneri ¢ system
fﬂﬂk&“é\/‘éﬁgm? ¥ilcrp aHenspnisgsormatianstiom e (e Ay kantp the D
di splay are intended to be illustrative and not

 thajon kelyreg anyrodaer key is acqemplishedprouly changingraskenteference” at the start

invention is intended to extend to the use of other
af yiehnhscdl eéquehe@né. hainngical bmpbdetié) dThigidseiatly mportant in the
changes in conjunction with the described nuneric. 15

cbﬁﬁﬁoﬁﬂbﬁ ¥t A0Ec Bh PRk deQichE hicht RhuRdeld Wél@srs te,lephones Rather

limtations of a handhel d device and its display. In
DAL R BB R P e

not ati on system

b d t
: E?ﬂ%ﬂ 255, ﬂ%@aﬂ?e POREd b R PSRl e R B Srositia by a -

various enbodi nments_ of the present 20 invention
mippRizerbnynler iof key eidfeant ages over the conventi onal
Vestern system Al though the Western staff notation
system enjoys significant popularity, it is not
r ead Mysicadiegrnpdsitons elendipvdies merstthat ong astaveli ptoadingly. in order
nmusi cal sequences on handhel d el ectroni c devices
thecprasent asrigher orllosspt agfavecthe emucri-musiea anfatien syswmein graphlcal
wirel ess (nobile) tel ephones are capable only
format places a single dot above the particular number representing the note, two dots to
representing two octaves higher, one dot below the number for an octave lower, and two
dots below the number to represent two octaves lower. Thus, a2 number with one dot
above the number is two octaves higher than the same number with a single dot below the
number. For entry on the keypad of a handheld device, preferably changing of the octave
for a particular note is preferably accomplished by adding an apostrophe (*) for an octave

higher and a comma (,) for an octave lower, as illustrated in FIGS. 2B-2F.

Another important parameter represented by Western staff (i.e., sheet music)
notation is the duration of the notes. The Western staff system uses a system of hollow

and filled in notes along with stems, flags, ties, and dots to indicate duration. A whole
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of displaying three or less text lines. Hence, the
di spl ay of graphical figures including a 19 WO
2006/ 019535 PCTI US2005/ 023289 full Western staff

wooMed/@ds3st t h nusi cal notes and ot her synbol s pamrars2005/023289

beyond the capabilities of such displays. Even where

advanced dj spl ays,on.handhel d devi ges are abl.e, of
DB RIS A eV SobEtt B, Ao SRR Rl one as
woul d require the conposer (user) to nentall .
a4 Whale pefeds ¢ half priiA Befe tst lests pQuarter 8p Bg s éﬂhﬁé netsyipa quarter
al pha or 5 nuneric key. In contrast, the nuneric nusic
notet andiinrepsapentediby the belf nete spboldilled ar. The phttere canginbesgvith eighth
and di splay on a keypad of a handhel d el'ectronic
rideed] figtednth REteHlithitty Reconl Bowds, sBE}-fouethinbies Gind is6 6n,aBldB pe of note
Wi th the subsequent display of the nunber providing a

' - gt of a pitch paranmeter. Wile
t?ﬁ%qﬁgg@fkg€?§ﬁﬁﬁ saﬁggn Irected to entering nusica
sequences on wireless 10 handhel d phones, these
exa I . ' l not
i e ek n GABHET b B bR iSO 0
i g ihtended to extend o a e| ectroni ¢ device avin
e REST G et DY rhisaB Sescihines gieade e wpErsect (o
transm ssion nmeans. The . scope is_intended to extend
indicaimialuing ofithe netepsdables) aidalots (Orip dndirats the squivalgit gfia Mgstern
as a non- limting exanple personal digital assistants
staffRlofed hiteo Thhiais,didding aclohiput erser et indrsasex dsrpdles by 50%. The
hand- hel d or pal msized conputers havi ng keyboard or

kejpad ushibered foftibe Eitent SGHIOAIAIE ¥ribBinlatsadd atmebehtdnvention
enter nusi cal sequences 1 n accordance with the

.. rﬁﬂ%g Igéé‘é‘ ?%)r g;%ﬁtg{i&f)gﬁ LR isted;E?sfggxgs tﬁﬁgﬁﬁ‘%“%ﬁé”%ﬁﬂ of

r exanp often In resentati on

of,_a keybhqar th cre nd respond tq.t .
e R Pr O bR el A8 BEP R e piche o

wer e depressed. Hence,,.the scope of the inyention js
PRIPISHAS RO MFR) 0 iticath IR LhRRIRg O RIS, mﬁ%q%ﬁe*&

using alternate forms of key entry such as touch
(%m@gqmt,(far rapwle, Yof quakteynatorfpdowsd by dash iaapivalenicth adslf note.
are known to those of skill in the relevant arts.

A number followed by two dashes is equivalent to three-quarter notes.- Accordingtoa -

preferred embodimént of the present invention, a slash is used to indicate shortening of
the note. The presently identified embodiment also uses the rest notation adopted by the
numeric system. That is; a “0” indicates a rest. An extended rest period is preferably
represented by multiple zeroes. For example, a “whole” rest may be indicated by a

sequence of 4 consecutive “0’s”. An eight rest may be indicated by a “0” followed by a

 lash ().

These parameters are further listed in Fig. 2F, which is an exemplary mapping of a
sequence of musical notes, particularly with reference to the duration parameter from the

Western scale as utilized in one embodiment of the present invention. For reference
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Fig. 3 illustrates a handheld wirel ess tel ephone
configured for conposing nusic in accordance with one
enbodi ment of the present invention. The tel ephone 300
WOU0eres3sa 20 WO 2006/ 019535 PCT/ US2005/ 023 XI/US2005/023289
keypad configuration having at |east 10 keys

ﬁlﬁﬁ&gé H ol &}(’Sés']%lteﬁ i PG Fniﬁrmt%ﬁc‘!;ed(t r& rtog.H @ﬁumeric

I's conventl onal y seen on te ephones era

0 term i
B ooty Fepidic pbirovats 4 F iR E‘f"? faorrsgére@ e and
respect | veI y increasin itches on a diatonic scale.
displaytingy3-wyienld d eﬂeﬁt@%gﬂﬁw Auratiqn fog the pitch eelmsvendmg to “E”.
t he entry of a first degree of the diatonic scale and
Ehes innmletielhesduran i E1. 2 cartespénals tntheinembered mawicalmetation system
di spl ay 304 of the handheld 300. Preferably, the

fﬂﬂi‘ﬁtell‘eeﬂolb’eﬁ)by@wbé‘eau btERmiGr @in@hy. Al HeaBihdhelESdMnhih Rdfers W the
the di splay of a "0" on the display 304. The renarnrng '

%Qﬁnggr &Y ?or(e?ﬁ‘f a@?k@)ﬁﬂ 89? Kawh Ide &), the niinbercll system as

and e prere or t varlous

n aracters ssa to rep ica

%ﬁ%@?d B S SR o ERER s BB Rl e rgent

ad. For exanpl e, as detail ed further in FIG 2F,
1§Y ffs, periods, dashes, and apostrophes are used in
lieu of the sane or simlar synbols fromthe vvritten
nuneric notation. These special synbals naﬁ
r epr \FEPRIENg tajamerfened apybogdiecnbithy entry ofthaspitthiend duistion he
handhel d or will be accessible froma nenu accessed by
rdepretss omthedkeypasof trejradhet] devire doysetkefdds somgpamictlosely to the
hol di ng down a key. For exanple, in one 15 enbodi nment,

- gdrdphidabdesimyti®e foohé k@WIﬁﬂliﬁ@lc@yﬁbﬁ SRANOH ihalphiticular symbols,

through a (,) (") and (.) in response to nmultiple

d@édst%? gy £fa Jli’iﬁay are inf¥ed Ye iEHAGRNER foY flﬂlﬁg@\.s/'{'{latthsethe -

values ‘indicatéd in parentheses Indicate t ues

sg%n%%f WS g ﬁ%&u\éﬁllsu g%nde%sto %gt%ﬁﬁ bt%g uEe of%ltr%r aymbdls for

rresp ower "oc octa

tted" note In,simlar fashlon the ." .
s toR R A U SHa0E 0 P kB e f?&%flreaer ric.
to generate a dash 20 (-) for |engtheni t he duration
kgy eninyrndglisplgydp sest the partigelanduyittions pbg berr%brl deviceandits &
configured to generate a slash (1) for shortenlng t he
dikplaat i on of a note. For another exanple, the "#"

In a preferred embodiment, the present invention provides a method for entering
and editing a musical sequence as based on the numeric musical notation system. The
entry, presentation and editing capabilities of the various embodiments of the present
invention provide distinct advantages over the conventional Western system. Although
the Western staff notation system enjoys significant popularity, it is not readily adaptable
to either entering or displaying musical sequences on handheld electronic devices having
small display screens. For example, some wireless (mobile) telephones are capabte only

of displaying three or less text lines. Hence, the display of graphical figures including a
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key may be used to access a nmenu that succe33|vely

provides at |east a sharp (#) and a flat (b) option

for appending to an-entered note. By using the numeric

“Jgﬁ)ﬁgagﬁg?,the notes and synbols that cl Oselyﬂc‘i‘ﬁ}&&)@}oi‘azw
e underscores and ot her synbols of Rousseau'

nunbered 25 nusic notatjon system keypad entry

iyl iestran staheqvered pith papstsal notisand ethenyathels ai bwosé thepq

WO 2006/ 019535 PCTI US20051023289 recogni zed by the

capahjliteseflsechalispbady Efemwhdra adwancdd didpdays onheuxdheld devices are

(nunmeric) nusic notation system Preferably, the

dapaylbef disslepae e ilioSa DR tes)Et@ing GUEH hatds Wode rdgairs the08
indicating an up or down direction. This

o
. di t. nb thi s ke
Y. I8 G LR et %‘Bﬁd‘ﬁ%ﬁ@% St s e e Y borh

depressing selected ke ¥ is to _be understood that
epfrsing gpddisplay on 2 kexpad & ah@ldhﬂfi@}ﬁe%nf devies by negitting the direct
and not I|imting. The mapping of a particular key to

eatry péthe ainmbbiawil thesubsequentrdisplay 6f thp painber previding e neasingful
may be perfornmed according to techniques known to
réfreseatatibn 5Ka pitch pardnitgerart 10 and the scope of the
invention is intended to enbrace all such nappi ngs

that are consistent with the gui dance provided by the
descrywhitd @B dbRFifiidh hatbadn difecteli fCeltBRR MG sequefdeddh wireless

onto a particular key is a function of various design

h%.ﬂ&l%k:g@{o‘%é fkse e (%Vsﬁfiulh BE corlRffefddGy klﬂ{strmpinp GoLlimiting.

8sp eC| as pertains to the spec

PR Eop Pi‘ﬁae@%e@?ﬂ PG s et BF IS By B device

with 15 the detai|s illustrated above. By using the
hpyipg GeYRags @éawahefém&gﬁqné SloEAgeS3YS PRAAFSHigsign means. The.

nunbered key to a respective octave scal e degree, an
seqpsiis intanded fostxeamd 40 iy andsfldandheliog]entionis desiges éncluding as a non-
entered, displayed, and edited. In accordance with one

liﬁﬁﬁmg;iéxmt]ile pdrivaaluli gited ssiftanke{fBDAST Y or leadhald emrhputera. For
plurality of notes, including pitch and duration
eRBHREB280 heldSor Phith SkasbmphfersihaSilgS&FBbard or stylus/touch-screen -
technology may be adapted to enter musical sequences in accordance with the techniques
described herein. Touch-screen data entry methods, for example, often include the
presentation of a keyboard on the screen and respond to the touching of the screen by a
stylus as if “hard” keys were depressed. Hence, the scope of the invention is intended to
include entering of musical sequences using alternate forms of key entry such as touch

screen or other soft key forms of data entry, such as are known to those of skill in the

relevant arts.

Fig. 3 illustrates a handheld wireless telephone configured for composing music in

accordance with one embodiment of the present invention. The telephone 300 includes a
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provide typically a limted set of keys on the keypad,
typically only the keys corresponding to the nunbers

WDH Mwe/omsis of these keys having a series of perus2005/023289
al phabetical characters al so associated wwth them By

lect| a. Qu to represent th even .

REpEF b B Ao B8R ROl weSBET Gl shefe Y Sihars ic. -

edi cated one or nore of the_renaini ng unused keys on,

& 15copRediondly sseion kiephonss. Prefanghlndbxpitehad g mnusical note is
PCT/ US2005/ 023289 adj usting the duration paraneters,
detesminedibyiselodtionef p admbered kewindhs grioap BO2rromd-Dbio represent
m ni m zed. According to one enbodi nent, the duration
Rspeatiwl Eintreading pitthesbiesldid®hitGeald Ol sthdt AR Bépressihg ise “1” key
As illustrated i1n FIG 4A, the displayed sequence 402

Ig%@gﬂh%@nbyoiytﬁrﬁk b the HiTBhib Scald Sl SiRluRbisUishlay of the

odi nrents” o resent 1 nvention corresponds

e

Ly t t.h i.cal f.or 404 .of, .t W ot t N
SEFT dror B3RP O RE v BT by Sty et kg
It is to be further, appreciated fhat in nmany cases it
Ysed (peroier giest Tey ttf’rgdﬁglﬁf{lspgﬁytcgﬁt Opga gie digplaycsift. The remaining
conposition to other users, such as in an enmai
nvnbsredkeyy (andadieiningrkgps) ded “89 9 e *BrandSHi’ ere preferably used for the
devices-limted to text based displays. The notation
wyistefimgne iad edrdcter heeeay darepHcart the nuhrericl &8ehi ttle
enbodi nents provides this capability along with its

REVRN defRuMi RVRES %ﬁfaﬁ%rieﬁarﬁplﬁz,ois%ﬁailh@ﬂ%&t AFE@PIE slashes,
by the user. Further, the characters 'presented in

- RS bR ARG BB o Llink B ARLUBInbols from the

eys ‘depress

e le, .to nerat e the not depicted b e .
G Birit RofHifth dPesesbekial BBl oS regseod ey by one of the
di spl.ay 402, keys having nunbers 5, 4, 3, 2, 3, 2, 5
wgpged ksyseor e B@@%W@r Wil gﬁ)?%%‘éd? frpyp aoBeasegssed by depressing a
conventi onal key press systens now in use lej show

ke rapeatedly pebydapressipg ankhading dowe e key.hEorlesgmplor inssed

and the resulting characters displayed. One

- enboshieneht, treett*” ki:n gt g be coriipnred to168de dcgeediialigthf@iph a(HX1) and ()

Transfer Language N
in response to multiple pressing of the “*” key. For reference purposes, the values

indicated in parentheses indicate the values displayed. These values, as described in FIG.
2F, correspond to lower octave, higher octave, and “dotted” note. In similar fashion, the
“9” key on the keypad of the handheld device is preferably configured to generate a dash
() for lengthening the duration of a note, whereas the “8” key is preferably configured to
generate a slash (/) for shortening the duration of a note. For another example, the “#”
key may be used to access a menu that successively provides at least a sharp (#) and a flat
(b) option for appending to an entered note. By using the numeric keys for the notes and
symbols that closely replicate the underscores and other symbols of Rousseau’s numbered

music notation system, keypad entry sequences and displays on wireless phones will be
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(RTTTL) for storage and display of ringtone files.
FIGS. 4CG 4D illustrate the difference between key
press sequences, display sequences, and key

WO zn0eposist i on as found in  conventional syst eE/Us2005/023289

particular, FIG 4C illustrates in display 422 the

i cal it ' ' 1Ol
iR by SRR e RN et i ¥ wlbeled T e e
necessarz for generating this file and display is
RAAORSEICIN bl ock 420. The same conposition converted
to the D major key (on a conventional handheld) is 23
WO 2006/ 019535 PCT/ US2005/ 023289 shown in FIG 4D. In |
par t | Refeeably, thedapdhipldsdevice haveieadsdrore jysiicki tipedfeye ROJipdicating
is used by the conventional techniques to generate
dohg aidepinalyrectione Jivdsrodtifinotion kay islpsfdrably 484 in ofeasmhbodiment for
the displays 422 and 432 correspond to a sanple of a

deabiiethe ob@le Kigilel and b@ivERbwer iyt PR:c6RMLAD bh&thd enfBbdildent, this
format shown, the notes are separated by commas 5 with

ﬁaegg?dg%tls% rusanﬁ%ro?ﬁ%[lél%sﬂgmg g V\#}i‘ﬁ@? hg ﬁ%pgpgsfnglgel@@t keys. Itis

ent al , oct ave. nventi ona

ARG B SRR S TR

sequences in_ the displays are not readily recogni zabl e
lyaiting nEhegnanping @ padticalgr keyda agpeaid] sharaster-on a manuof sppgial

t he foregoing has described the inventive nmethod as
chpiatierscnayobe freefotrledasnerdinigitd tachuifiuasikingivn 40 thasesifehill in the art
sequences, the scope of the invention is not so

dnidhd ®dpe of Ttheinseifon is MidndéEdatbrice athsuenslappingdshiat are

di spl ay and/or nodification of any sequence. For

- SRanBhEvith 118 gHRLRL SroVidedds RPRsEgtichdetdte TiRt s Y &lapping ofa

. fromnmenory Sstorage of a Sequence originally conposed
&)

€ one sorte

'éfﬁ?%)?ﬁgadﬁ%?{ullzp% ﬂ%ﬁﬂ({tﬁ{l%i;{rﬁ?otus f(iggig%glgﬁgﬂﬁ S, Whateved" the

ernativ he sequenc

Gt e LR RN O ST

used by w rel ess phone vendors. Wth respect to the

bsvpadoatrgissqnengegrefaiably offesrsimplinity in epley #ndirdiBcugisiepigwith

is configured with a nodule for conversion of the -
the davalberitlisteatedfabeven By usiog thedoregeing isequence, particularly by mapping a

numbered key to a respective octave scale degree, an easily understandable musical

sequence may be entered, displayed, and edited.

In accordance with one embodiment, the number of keys required to enter a
plurality of notes, including pitch and duration parameters is minimized. As discussed,
handheld devices, particularly wireless telephones provide typically a limited set of keys
on the keypad, typically only the keys corresponding to the numbers 0-9, most of these
keys having a series of alphabetical characters also associated with them. By selecting a
group of keys to represent the seven relative pitches comprising the diatonic scale, and a

dedicated one or more of the remaining unused keys on the keypad for providing or
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format for subsequent editing. Fig. 5is a flowhart
identifying the steps for conposing or editing in
accordance 20 with one enbodi ment of the current

Wwoneodiosss. The process commences at oper ati opcFaf2005/023289
Initially a determination is nmade in operation 502 as

to ef her the process invol yves edltln f equence
adjusgipg n%lfﬁé{%pawn%%ersae}ﬁ %ﬁw teds spigited or
conposition of a neMIsequence t he flom1proceeds
mininjizedc Argording teeneiampodimeninies duptiduepardmeterp ateadjusind 8siog
For editing, the sequence is retrieved, preferably
non-dlpl@amumeniek®sy storage |ocation, in operation 24 WO
2006/ 019535 PCT/ US2005/ 023289 504. As to the
retrieved sequence, a determnation is then nmade in

on@mhsrﬁﬂe&%l@&m Qhe dbRARE sediRfcd AU depMa@d HP EHeGRGRd S
in the proper format for editing. If the sequence is

numégig s%l&n of U%st DO RHIRS of the pge%gﬁtmveﬁqﬁSn 96&% otnds f:io?éﬂj

N proceeds to operation sett ng t musli ca

key. [|f not n_a. conversion.take ace r.ab
the giofigal Rt 404 P NTERR AT NGY o BT B e uriafia §16.
the wirel ess tel ephone is equi pped with a conversion
48. i ubeelurtbensmpresiater thay iy apey wgeSle wislgsirabetodranspifa fext based
the nuneric format. These standardi zed formats may
musi¢ah coroplsitamyto otheafiserso$uch lok inoayemaRTgdsageivit Db be fomslardedor
formats. After ‘conversion in operation 508, the
electidhie e iged limitedad Gsxe Baked GRplaps ' Fiid rdtatioh Qysth geidled iRe
sequence of operations is simlar whether editing or

ac»or@&lfﬁ@ Qﬁihrlﬁe a&c%édgahﬂ)%huﬁgﬁs' [ﬁ'&l'ldéthﬁ%%h%ﬂﬁ? aioh?’wfth akly
he reference nusi cal key, 1.e., he ey or onal

?3 adva:ﬁ%ﬁ)? oll:gleéenlsa?fg inna rﬁ%tﬁltndgrgtam?a{)% by 1%:: ?‘lbr’?t gt?rf'lctc‘ tfmncplgfatcters

.'.4

.
“fa

cy's

onin e seqguence

‘m‘eseiﬂieséﬁfbﬁhaﬂr*{fm?tﬁﬁé?@{]%B&d;c?%éffta TS e

entry nmethod to cycle throu a menu setting the

the bynghelfl devigeyE ormswaplmt@ BERHE e ngtegeepigied bY Sreideyiepee afsed - v

for assignnment of the sequence, for exanple in one

» numkersdodi h2nt, 2 k. shebauih displap 02, &e idvingmuPesstefah2y3, 2,

this is set in a header, i.e., a block of data
ete. aRiegREIRY ddptessat llhﬁbontrast, conventional key press systems now in use

show very little correspondence between the keys pressed and the resulting characters

displayed.

One conventional ringtone format uses the Ring Tone Text Transfer Language
(RTTTL) for storage and display of ringtone files. FIGS. 4C-4D illustrate the difference
between key press sequences, display sequences, and key transposition as found in

conventional systems. In particular, FIG. 4C illustrates in display 422 the musical

composition shown in FIG. 4A in the C# major key on a conventional handheld. The

handheld sequence necessary for generating this file and display is depicted in block 420.

The same composition converted to the D major key (on a conventional handheld) is
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musi cal sequence. Next, in operation 512, an
i ndividual note is set. This is preferably perforned
by selecting one of the keys 1-7 on the keypad. As

wi smgspass above, an octave change can be 20 meEriissrds2go

by entering a special key to enter and display either

PRV ) Cher | . OF
shotimin FRG, 4 oygRbichiaF o5 St KB BBBERA TS5 ugod by
in step,.51 he duration of the note is adjusted jn

{8 soeRioral lophaiyes, 6 Benellh e dispiavetbauents Sidmynrinaley 432.
Ty%i cally a default value will be set for a quarter

big \wﬂmgmlm 982 and83%/ cospwosd brasewple aba eonventiggal RTTTL
requiring entry of a second special key (operation

fi6yt. \lindre coheentionad RAUTAfoxmat sktepg thesndiesaane teperatdfbaebinmas
val ue. Specifics as to key entries for adjusting the

WiE Helrofe Gfevili@esciBbEby AHRIIASHcHIRRE, AARRNANAnd octave. As
illustrated for one erbodinent in FIG 2F. An opti onal

FREHLBY DGR g BFF e s
T R TN RN —

t he sequence as conposed, the |listener can detect and
the paaungrpsegredon thekeyped- of notes. This function may

be inplenented in a variety of ways, including for
exanpl e by manual |y depressing a key on C) the keypad
or auvilteseh dwlfbsegoinghaalescribad thetinvamtivemethnd as aprligd ta the
operation . 518 as to whether the sequence conplete. If
dortpokieion nHbrigingl @edichiseqenesst the achpetofeheinvneion isflodwe limited.
proceeds to step 512 for entry of further notes

~ Ttie-sBope iH WIRRIES Yo dxfenidh® (HOURIpEH an8RAHRATR atidd ot%gffsét{uﬁﬁh%f For
, e

notes are required (to be entered or nodified
ShAULISTFARAD S AR PR
S RN R
fi?e%qagirvglty?gl‘e sequence may be one sorted in accordance with a standardized format,
such as RTTTL, or iMelody, MID], or a variety of other formats used by wireless phone
vendors. With respect to the standardized formats, preferably, the handheld device is

configured with a module for conversion of the standardized formats to the numeric

format for subsequent editing.

Fig. 5 is a flowchart identifying the steps for composing or editing in accordance
with one embodiment of the current invention. The process commences at operation 500,
Initially a determination is made in operation 502 as to whether the process involves
editing of a sequence or composition of a new musical sequence. For composition of a
new sequence the flow proceeds directly to setting the musical key in operation 510. For

editing, the sequence is retrieved, preferably from a memory storage location, in operation
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above (i.e., RTTTL, MDI, etc.). After storage, the
process ends. Preferably, the entered sequence is
stored as a MDI file, then converted back to the
woirsMs3sormat for editing or display. Mre PCT/US2005/023289
preferably, the handheld electronic device is _
SUAN A QY iRCredrRvRPIh e, aGRIYAMAIG s therim&le il bp&&tidnG08 as to
manner from any known format for storage for ringtones
0 .cal.s nce F r Soic
Shetpd el 3o 3R MEREET SRl T SHbES B BRBRR o in he
cursor.  function that pern.ts addition and de| eti on of
mhesd (apgeng f?lﬁ@hﬁ%%%f??%‘f%%ﬁz@g QFHCE@SB?/OE%W“&&B:S%Flng the
on the display of the retrieved (or new) sequence. 26
nsiced key. Of pet3thereTonysimBakes pee prefyrably imympdide kéthin the
press sequences and di spl ay sequences descri bed above,
lendiedd Jevice. Preferablyalcwirtleiseelbphont & dquippedipith heofersisiemodule
on a wide variety of handheld electronic devices is
ciaﬁﬂﬂé SednvEHhg Befdar@M THRHCRIhSRINGRABIrhR TRE HRldARlized

is systemcan be converted into a different key by

S 1o a .
B L b MATARY o SRR SECTTIP MDY S e 8, Aer

© conpasitions Jm ily be_transferred in, text .
cBBFaRion I REFRNRE SBY, Tt RIPreSS (o DRosesiiro Aperatian 1) wherein the

di scernible identity when viewed on the displa ]
sggeaeoisiperatientis ﬁ'@ﬁé‘ whethey editing g5 spmpesimgn qn&mﬂin@a@@
for those already famfiar wth the nuneric nusical
saqteatd.on system This offers inprovenent over other

| anguages such as RTTTL and i Mel ody. Further, this
musi cal notation systemallows a conposition to be

~ di spllaiyiaity thasifbrgn@misival kdyi 1.} thd keeoraend cafteriand hedgbration

devi ces. I.ts intuitive nature enabl es better o

310"PhRREPSE Mipophnt HAFIRIMingNEE FRLaE @b fre@ndf Pidedi Gina

readi |y discernible sequence, it augnents tHhe,

Rblhinfiy BE PIRSor B UfdLRe, HAGEASTHAS Yh [ ARA0ARI by Ming a key

descri,b in,some detail for purposes cl agi of

oS LS o A eflR o ot B B IRERTR, Moo pafiioly, ddetaui
h d dificati

kgy ?snugsgds foff'1 gssigrlq?nelnt cl)fctﬁe Ise%ﬂe?ncga t%l)r example in one embodiment the default

keyis C Maj or. Preferably this is set in a header, i.e., a block of data preceding the actual

.musical sequence.

Next, in operation 512, an individual note is set. This is preferably performed by
selecting one of the keys 1-7 on the keypad. As discussed above, an octave change can be
performed by entering a special key to enter and display either “ X’ ” or “X”, or the other

similar variations as described further in FIG. 2C.

After setting the pitch in step 512, the duration of the note is adjusted in operation

514 if necessary from the default value. Typically a default value will be set for a quarter
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be practiced wthin the scope of the appended cl ai ns.
Accordingly, the present enbodinents are to be
considered as illustrative and not restrictive, and

WOomos/mes3stion is not to be limted to the deicanissoosnzszse

gi ven herein, but may be nodified within the scope and
86t e rBMisinE PRRAYEL ¢ k&) Hirati
o (SRS AORRR SR k) (Peraidn I8 AR O Hration

f ' sical uence on g. handhel. d .
SRRl Foft o QLA Shmf s RHS 3RS % aBiypEp g alpon of the
keypad . of he,@ndgead de%i ce havij ncg a plurality of 5
nRtRavedgek dsperibag and dlusisated, for gas embeditentdn E1G.i 28. at
| east one octave, the nmethod conprising: entering a
sequence of musical notes by depressing nore than one
nunbefeeptiangl preview fencliey pis pfefernble fiznottiositell itnthe ssquence at
t he nunbered key based on the mappi hg of the notes;
thisghoird. Thispliaws agota onseqbarce df nepy edeplatd backakrougitthe
musi cal sequence on the display screen of the
IRagkiMe bevictey i ferdor eafpBotB! BYradfeife tHe%Q?deHcefds%Pﬁbbsed, the
wherein the mapping i S based on a designation o

. t. £

s L R R T
progressi.vel y.hi gher note.in_.the ocfave corresponds t
BRIt G Bing SinsSpbls By FrEAL Sarosi & key on
LLecited in claim2 wherein the notes in the octave are
ehpveatonatemaiigalihe nunbered keys 1-7. 4. The net hod
as recited in claim3 wherein keys of the keypad ot her
than the nunbered keys 1-7 are used to provide a

 dur atNesh aigieamiapion i oradain dpstation Gh8 antetwhetfer thesequence is»,

complete. If further notes‘need to be entered, the process flow proceeds to stép 512 for
entry of further notes (i.e., number.s} in the musical sequence. If no further notes areﬂ
required (to be entered or modified), the ﬁo'w‘ proceeds to operation 520 wherein thé“;
sequence is stored. Preferably, the handheld will be further configured to convert the.
stored.numeric sequence to one of a variety of standard configurations as enumerated
above (i.c., RTTTL, MIDI, etc.). Afte.r storage, the i)rocess ends. Preferably, the entered
sequence is stored as a MIDI file, then converted back to the numeric format for editiné or
display. More preferably, the handheld electronic device is configured to perform

conversion in a bi-directional manner from any known format for storage for ringtones or

other musical sequences.

For editing purposes, preferably the electronic device is configured with a cursor
function that permits addition and deletion of characters at the location represented by the

cursor on the display of the retrieved (or new) sequence.



20 nusical sequence. 5. The nethod as recited in claim
2 wherei n non-al phanuneri c keys of the keypad are
used to provide a duration paraneter for at |east one

win20e6/a953she nusi cal sequence. 6. The net hod ®ETASRG0502B289

in claim2 wherein a plurality of keys independent of
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n pa ron1a
f the plurality ca ng the dyration t a
to umf?é*&a&ﬂdn@fﬂ{ atﬁﬂmﬁaa% 9/%(56 O 3 yade Yﬂﬁ’é%%f?’%?‘ﬂ’&[ﬁ‘ gtronic
decrease, and a third of the plurality to cause the
devicesis provisied tEyrthe AEsaISBSiER) seqBence fameTihsingshin systeascandsi t ed
in claiml wherein the displayed nunbered

convertepints e diffeidno keyclpngininhas! ruaibecafieyaickeq Thanik ey using scale
representing the pitch of the note, and for 28 WO

degree"s%s@éa@%?%é’h%eﬁgda‘l wedbaofs ?c%ﬁx%omﬁbné B85dasiB e t?é?)tsﬁrreﬂh

| east one of a slash, dash, or per| od "appended to t

text fo@}ﬁ?? ?chél a3 .Pv eﬁrgfl:j%g geﬁau"f‘alg s ﬁ# eagt%"h?yrw %{w%}vlvqcf% on the

he e as re

. n t he e uence of ~notes t i

displag SRR AP bR IR S Tepagicu thf-*efe%gv ¢ 05§ Bl dpmifar

.. claim5 wherein the standardi zed format is one of a

with thy mymerisrmgsicabpeiatipugiysteiness phone ringtone format. 10.
The method as recited in claim1 wherein the handhel d
el ectronic device is a telephone and the sequence of
ndhie offexs improveytmoeer oifier 1anigeagee sinhchs R Tidcintl aldelody.
claim 10 further conprising sending the nusical 10

Furthes ahiid@nsieal motdtidneyiteiaiowgecémpaitivhie be digplaydddasily ddythe
usi ng the handhel d phone's text nessaging

| n.hmlte@ aRahk bi hiresield BvicdRs MBLIRGaRTe ERBds %Qttér'&oﬁ;b@h&lsﬂon of

wherein the device is configured to accept entry of

- harmoftP odtf x?xlel%ﬁfé@% 1‘18vﬂg &d‘ilheh Q%i%ﬁ‘e LBl figh¥nk e s

I'on of

editing process, avoiding unnecessary transposition steps.

Although the foregoing invention has been described in some detail for purposes-
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of clarity of understanding, it will be apparent that certain changes and modifications may "

be practiced within the scope of the appended claims. Accordingly, the present

embodiments are to be considered as illustrative and not restrictive, and the invention is

not to be limited to the details given herein, but may be modified within the scope.and

equivalents of the appended claims.
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one of the keypad keys. 15 13. The nethod as recited
inclaiml further conprising: retrieving a plurality
of notes; displaying the retrieved plurality of notes
vom2aobke19d3spl ay screen of the handhel d devi cepcrarstons/o232s9
accepting a replacenent note fromthe keypad for at
| east one of the plurality O?Iv(ﬁ@f otes. 14. The
nmethod as recited in claim1l in the retrieved
plurality of notes is in a standardized format and is
downl oaded froma conputer. 15. The nethod as recited
W’ tc ) m 1, wherein the nmusical sequence is

%rf§66'g'ée!ﬁ?§ to any nusical key w thout changing the

an?gi%j@ra B S o Thvce Lo dnes oRadnediedreegmis device
r@]r Ry f edl(ﬁ%ﬁdwgleﬁeﬁﬁﬁbf gx ﬁ:ﬂ'f% §c%(i1a{flﬂgtalﬂﬁlrahty of

vi'ce ectron
Idenhewi mmaplmdrtg carrdspyrplag odosiimgt laasp bmer adtaveythe inethod
nunber ed keys mapped to correspondi ng notes in at
GUEP™Bne octave, the device configured to: 29 WO
2006/ 019535 PCT/ US 005/ 3289 receiive entry of a
sequEHiENg S%@P%eaﬂ nqiss byleprgasing@eregharynegumbered key
t .
0 ke oL MBI i o MRS Lt R RARIRY Er e
nuegspamilg of t he notes; and di splay a nunbered
representation of the nusi cal sequence on the display
scr eelispldyingfa duntbehaneredetitaey dfthe mbSicallsagudnanstinee display

el ectronic deV| ce as recited in claim1l7 wherein the
5%@1 pandhglddeMicen a desi gnati on of . seven nunbers on

~the keypad for the notes of a diatonic scale

2. The method as recited in clalm I wherein lhe mappmg is based on a demgnatlon'
of seven numbers on the keypad for the notes of a diatonic scale for an octave and
wherein each progressively higher note in the octave corresponds to a progressively

higher number, : .

3. The method as recited in claim 2 wherein the notes in the octave are represented

by the numbered keys 1-7.

4. The method as recited in claim 3 wherein keys of the keypad other than the
numbered keys 1-7 are used to provide a duration parameter for at least one note of the

musical sequence.

5. The method as recited in claim 2 wherein non-alphanumeric keys of the keypad

are used to provide a duration parameter for at least one note of the musical sequence.

6. The method as recited in claim 2 wherein a plurality of keys independent of the
seven numbers on the keypad are used to adjust a duration parameter from a default value,
a first of the plurality causing the duration to increase, a second of the plurality to cause
the duration to decrease, and a third of the plurality to cause the duration to increase by

50%.

7. The method as recited in claim 1 wherein the displayed numbered

representation comprises for each ote a number representing the pitch of the note, and for
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for an octave and wherein each progressively higher

note in the octave corresponds to a progressively

hi gher nunber. 10 19. The handhel d el ectroni c device

VR 200660195371 i n cl ai m 17 wherein the device i s PELUSAEN023289
configured to retrieve a plurality of notes froma

BEIOEE YneXioté, RE AR DAL 6T £ls18BY HAR; or peliSPA¥ndddg0 IR Huhéed
sequence on the display screen of the handhel d devi ce;
giptesent adarapon patamptey f9rihg @¢.acenent note for at | east
one of the plurality of notes, wherein the repl acenent
not es8.dhe nkethatiasirecitey} irselhigrt fintheacomprismgednieeyngithe tdymence of
keypad 1 orr.espondi ng to a nunbered designation for
f‘?%&t?d’rsltaé@ Fﬂfflﬁﬁrﬁ%te and wherein the display
preseg:;@‘the nunber.ed representati on of the note. 20.

A et hodedpethos) asiregited im¢lame 3 wherein thpetandgrdized fareat ds ene of a

wgggogﬁﬁthﬁ'a@?i@éié’s@ph&?evllgl%n@fmpad and a display, the

of the wrefess ephone "having a plurality of
nunbe r respondi,ng nat in at .
| east f(gg]elgg% é)ve:gp%g%(ﬁ]&pcr aglgrle %ir?l‘g I@fﬁ%ﬁ?@ﬂg&%& evicgisa
-felephaetaad eheRGhar ofibteyds h dingtof. 0gr essi vel y hi gher
nunber, the nmethod conprising: entering a sequence of

musi cal, TR iRthods HRREPHTIAN 18 fRkhr %xhﬁﬂsiﬁ%seﬁﬁﬁ‘:@%&%sical '
keys on the keypad of the w rel ess tel ephone, the

fravanse Ea tesymesshgectp adotherrindividhal iy tusing thet o dhedd gl tsdext
Jmappi ng of the notes; and 25 displaying a
ARG E b 0E

representati on of the nusical sequence on the

cach R RBERelRaaR rcltiipe it et ST g s ontEed fosccep

&0 TE s aaGEent0 d MBdifPREe plich &¥fa rfokbebﬁﬁ& SstectidR of a predetermined
one of the keypad keys. '

13. The method as recited in claim 1 further comprising:
retrieving a plurality of notes;

displaying the retrieved plurality of notes on the display screen of the handheld
device; and
accepting a replacement note from the keypad for at least one of the plurality of

notes.

14, The method as recited in claim 13 wherein the retrieved plurality of notes is in

- astandardized format and is downloaded from a computer.

15. The method as recited in claim 1 wherein the musical sequence is transposable

to any musical key without changing the numbered representation displayed.

16. The method as recited in claim 1 wherein the musical notes are entered by

selecting a soft key designated in the display of the device.

17. A handheld electronic device comprising a keypad having a plurality of
numbered keys mapped to corresponding notes in at least one octave, the device

configured to:
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receive entry of a sequence of musical notes by the depression of at least one
numbered key on the keypad of the handheld device, the numbered key selected based on

the mapping of the notes; and

display a numbered representation of the musical sequence on the display screen

of the handheld device.

18. The handheld electronic device as recited in claim 17 wherein the mapping is
based on a designation of seven numbers on the keypad for the notes of a diatonic scale
for an octave and wherein each progressively higher note in the octave corresponds to a

progressively higher number.,

19. The handheld electronic device as recited in claim 17 wherein the device is

further configured to retrieve a plurality of notes from a memory of the handheld device;
display the retrieved sequence on the display screen of the handheld device; and

receive a keyed in replacement note for at least one of the plurality of notes, .
wherein the replacement notes are keyed in by selecting a numbered key on the keypad
corresponding to a numbered designation for the corresponding note and wherein the:

display presents the numbered representation of the note,

20. A method of forming a musical sequence on a handheld wireless telephone
having a keypad and a display, the keypad of the wireless teiéphone having a plurality of
numbered keys mapped to corresponding notes in at least one octave, each pro;gressively
higher note in the octave corresponding to a progressively higher number, the method
comprising:

entering a sequence of musical notes by depressing a plurality of numbered keys
on the keypad of the wireless telephone, the numbered key selected for each note in the

sequence based on the mapping of the notes; and

displaying a numbered representation of the musical sequence on the display
screen of the wireless telephone, wherein each number in the numbered representation

corresponds to the mapping of the notes.
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