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WD 2006/ 019535PCT/ US2005/ 023289 METHOD OF COVPOSI NG
MJUSI C ON A HANDHELD DEVI CE BACKGROUND OF THE | NVENTI ON
wo 20deie§eds of the Invention 5The present invent .be‘i]mszoosmzszsg%
re?at es ?o met hods for conposing nusic. Mre
particularly, the present invention relates to the use
of MEPHOD oF CoMIOSINGIELISIEON arHANDREDP BEVICEH of
music. 2. Description of the Related Art The wi rel ess
t el ephone market has grown rapidly in the past decade.
Recent trendBACKGROUND G FTHIHINVENTHON at uri zati on
of the wireless tel ephone concurrently with the
-expansi on of .the phone's capabilities. The wirel ess
tgPe@gHgﬂ'@gnf’%F%l |y cone equi pped with a processor
and nmenory for managi ng not only the transm ssion and

r ?ﬁ@g{eké}ﬁ irgffenfi&{ RN n‘f?ﬂé%ff?y on?o%%g{rﬁﬁsi&!ﬁore particularly,

execution of a variety o war I cat1 ons
exa

resi.dent. on the w,rel ess handhel d. For e,
the pros§ it IES g APPiER 9t 56 B0k PR s tbelf ORYIEREOT i e
5 books, :Ind entertai nnent ganes. In sone cases, the
compegitien) fgmusiser i s able to custom ze the phone, |
i ncluding the configuration of the handheld display
apnd the. digtingt. te one rings associated with the
2. r%gsecl" %mgfﬁ‘ghef{ﬁ!:a%?é %gpt el ephone cal | . As the
nunber of wirel ess tel ephone devices increase, so too

| $hé WerelesStelephdi HhdEeAR WA Ripally itk phdWakads. RE@AErends
fromothers. For exanple, in a crowded room it is

I CuU user s S.

_ have fb%s%&fbrﬁ@? Hlﬁﬁ{l&lzgg%lpgf A0 freleds Qlép%ﬁlgﬁe%r#ca%r?ﬁgr with the

par one ring rrom

~expansicn ofth phone’s capabilities. The wireless telephones typically come equipped

- wilh a processor and memory for managing not only the transmission and rzception of .

telephonc calls but also for the execution of a variety of software applications resident on -
the wireless handheld. For example, typical applications have included calendars, address
books. ind entertainment games. In some cases, the wireless user is able to customize the

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

associated with the receipt of an incoming‘ telephone call.

As the number of wireless telephone devices increase, so too is 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.



To neet these and ot her objectives, wreless phone
manuf acturers and provi ders often provide ringtone
W(Pﬁ}%/f)’ﬁ%sf or consumers. That is, the ringing 8&%’[‘/@@2005/023289
phone, 1.e., the ringtones, may be custom ze or the
particul ar user. WD 2006/ 019535PCT/1152005/.023289
Gendpenerally, Fingigresiaay baimniemeniedl e Wisless Acdcsin aies gore of
device in one or nore of several nethods. In
sepaml inethbds. In particulgt, ammgtme seqeacemmgy be crenedtbea software
software application on a host conputer and

appliSdinn #xbst Sorfpitét dndtafseAEdR a §ifitabReEomhdtad @fSwireless device,
devi ce, for exanple through an infrared port or a

' rl.G [ : :
foB it B dpGtra A ROREH b Wheo SHEHET chileBliph stttosBueh o
requires, a separate S conmputer .to. C ose the
5 USE pEiaeahaR PampUFT HORORT B e BT SORES st host
to transfer the conpleted sequence to the wreless
copipeiter tol eminpese theseguenceaod i fugheHémited il reguiring bardivapmto transfer
spont aneously conposing a ringtone or other nusical

the osppktddisequenbed the pateldse phdreaidvich athiiopilevaninguheivireless user
10Ri ngtones are al so avail able for downl oading from

B T B S
PR iéeg for receipt of the downl oad, followed by a
f%‘Bgfgfr BLYPENEf er step fromthe host computer to the
wirel ess device. In the second instance, the nunber of
avai l able ringtones is typically limted.

10 Unf oringidateArk alsbiviildle for dbaikadiag fiRns Heligteiict 61 £61 the cellular |
: user the creative latitude to 15create an ori gi nal

PSS 5 F TR, Bl il s o
R HRETE FRTSE DArRRFoB RPehppe

met hod, the user typically uses the wirel ess tel ephone .
 threavystass devies.  Inthgsesandhinstaics; gheagimber af awilgblscingtgmes is typically

keystrokes. While this nmethod does.permt nusical

lirntied oS nfortanatelyy waitheyinftane ¢ffers 2@ Weslgmaisafthe breative latitude to
wirel ess device, the input sequence and displ ay

15 crbft ah bAPMal Baditd] Gedileftl, i.bCBonSRE niusRl Ni Ng. That is,

the current methods for generating ringtone sequences
on handsets are rather cunbersone. For exanple, for
each note, a sequence of codes involving letters,
nunbénpethetragadghiepiethoddnyglyisdhe mpnval graatiay of theiripgtane sequence
an intuitive step and interferes

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, tﬁe 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



WD 2006/ 019535PCT/ US2005/ 023289 with the creative
process. Further, considerable effort is required to
w&lg@h}@hﬁgs the di spl ayed sequence, again interfgribRQr00s/023289
w th the creative nusical conposition efforts.
Accordingly, what is needed is an easy to | earn nethod
witly thejcssating prassise Birthesgonsidetable affest is geawired tedecipher the displayed
equal |y easy to conprehend display of the entered
seqearacapam inteViEiRg) 0ah QO3 RE Thidse) 0emPas3R@De fRAMVARY OF
THE | NVENTI ON To achi eve the foregoing, the
present invention provides a nethod for entering a
nmusi cal sequence using.a keypad ,of a handhel d i
el ectPORdinglyeyyhatds n‘ﬁgﬁ%ﬁ %laqa%@da%rﬁé%etﬁ%ﬁ &5 &(ﬁaéﬁdcswlse%
keypad of a handhel d devi ce. The nunbered keys on the
congyppiidn dliat gheer@ehamethvally cawto cemprobemhgispldy pbthe entered
corresponding notes in an octave. The sequence of
seffudiceal notes is entered by depressing at |east one
nunbered key on the keypad and di splaying a nunerica
representation of the sequence on the display screen
of the handhel d device. According to one enbodi nent,
the method for formng a nusical sequence on a 10
handhel d device includes entering a sequence of
musi cal notes by depressing at | east one nunbered key
on the keypad of the handhel d device. The keypad
includes a plurality of keys mapped to correspondi ng
notes in at |east one octave. The nunbered key
sel ected for each note corresponds to the mappi ng of
the notes in the nusical sequence. The nunerica
representation of the nusical sequence is displayed on
the display screen of the handhel d 15devi ce.
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Accordi ng to anot her enbodi ment, the mappi ng between
t he nunbered keys on the keypad and the notes of the

woslddfsed € represented by the nunbered keys 'Péfméztfo%zszsza
correspond to a diatonic scale for an octave. Eac

progressively higher note in the diatonic scale for

the octave corresp®EUMMARY INVENYIONOher

nunbered key on the 20 Reypag. According to yet

anot her enbodi nent, after the nusical sequence is )

f or mEelachi¢ve thefpregoins, die presshtimvertinnayoyidesomethod dor antering a
one of a standardized format. WO

ma§EHd sEkRDHRNIE AR 02 Bafilheld electronieheic@nd midiel sequence is
features and advantages of the present invention are

follR&E b ﬁx%%eg%{gfrﬁ‘i’ aMahihd1€ HEViEN e hAmbBRd KA ER keWWad of the
2006/ 01953 / US2005/ 023289 BRI EF DES PTI ON THE

L

1B is a di a%ram illustrating a grand staff used in
mpsieal @ates dreitergd by depressingrat loost one mynbegrdnlgay on the keypad and

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

handheld device.

According to one embodiment, the method for forming a musical sequence on a
handheld device includes entering a sequence of musical notes by depressing at least one
numbered key on the keypad of the handheld device. The keypéd includes 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.



5Fig. 1Cis a diagramillustrating key signatures in
accordance with conventional Western staff notation.
i s a table illustrating various key
W%%@Flgﬁg%% ons in the Western format. Fi gl;(.ITIEEZ_OS%OBZSS)
are tables illustrating conversion fromconventiona
Vithese apd gthsr feahisesandsdvaniages of tedrersatinyerionrare described
accordance wi th one enbodi nent of the present
belowiwitherefarence td tHei dyawingb)- 2E are tables illustrating
conversion from conventional Wstern staff notation to
nunmeric notation in accordance with one enbodi nent of
the present invention. Fig. 2F is a diagram
illustrating conversion of duration and ot her
paraneters froma conventional Western staff notation
format to a nunbered keypad format in accordance wth
one enbodi nent of the present invention. 15FIG 3 is a
diagramillustrating a keypad and display of a
handhel d el ectroni c device configured in accordance
W th one enbodi nent of the present invention.
Fig. 4Ais a diagramillustrating a keypad and a
nmusi cal sequence on a display of a handheld el ectronic
devi ce configured in accordance wi th one enbodi nent of
the present invention. 20Fig. 4B is a diagram
illustrating a graphical nuneric notation
representation of the nusical sequence depicted in the
di splay of Fig. 4A
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WD 2006/ 019535PCT/ TJS2005/ 023289 Fig. 4Cis a
diagramillustrating a conventional keypad entry

wd YoiRiesgd the corresponding display for the 58%%005/023289

nusi cal sequence entered in Fig. A4A
a diagramillustrating a conventional keypad ent ry

format and t hﬁlE@EEgémP‘TIGNQDF At DRAWIRG US| cal

sequence ent erea F TA. 5F 5 1S ailowhart

|1 ug

P Ay AR L6 S
i nvention. WD 2006/ 019535PCT/ US2005/ 023289 DETAI LED

DESQRE P {94 dkgremBR b EMEd SMENIsed in convenfredat Negeen staff

will now be made in detail to preferred enbodi nents of
n&t&ﬁ)dﬂ?{.ﬁa&tl on Exanples of the preferred embodi nents

are IlTustrated in the acconpanying draw ngs. \Wile

the invention will be described in conjunction with

t hesRigpt@isxt diaglasitlosirarimp iksy sighatbmt it adeerdanckewih oohentional

that it is not intended to limt the invention to such

wRkeftdtdredoafiipdi nents. On the contrary, it is intended
to cover alternatives, nodifications, and equival ents

as may be included within the spirit and scope of the
i nvelrigi 2h isstabiefillnstctiby vatesdep dedgeitiohaintbe Westert format.
follow ng description, nunmerous specific details are

set f.ort
121 2% 2C are tables illustrating conversion from conventional Western staff

notation to numeric notation in accordance with one embodiment of the present invention.

Figs. 2D-2E are tables illustrating conversion from conventional Western staff

notation to numeric notation in accordance with one embodiment of the present invention.

Fig. 2F is a diagram illustrating conversion of duration and other parameters from
a conventional Western staff notation 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.



in order to provide a thorough understandi ng of the
present invention. The present 10 invention may be
W@&@gk?&gg wi t hout sonme or all of these speci fi’éT{USZOOSI023289
detalls. I n other instances, well known process
operations have not been described in detail in order
not Fig. Hnietdisemam iswingarconyentiopalkenpad entrydprnaggnd the
A nusi cal sequence is formed on the keypad of a
cdreespineling displey fs shd elrephasienl sekjnencaombednh KigydA.on t he
keypad of the handheld wi rel ess device are mapped
directly to 15 a cgQrrespondi ng sequence of notes in_a
di at Big %Désc%\fl@gv@fn @@S%aétn@@éonm@%@dﬁmdeew frirast@ad the
notes is entered by depressing at |east one nunbered
chreeppaninghdisplay feadheamusichl spduepcaeptered umkigi 44l
representation of the sequence on the display screen
of the bandpel d devi ce.. Musi cal tatjon is, .
"o phigsb B owsharia i EGiag e ik e g At siosh e n
20 nodifications, by neans of witten characters. The
aqsprskanert with onnembedimeniaideeprasenditvientiamt net hod for
conmposi ng nusi ¢ on the keypad of a handheld el ectronic
devi ce by using a nusic notation system enpl oyi ng
features of the nuneric nusical notation systemin
lieu of the Western staff notation system or other
systens. The Western staff notation, also known as
sheet -nusi ¢ notation, enjoys w de acceptance
t hroughout the world, particularly WO
2006/ 019535PCT/ US2005/ 023289 in Europe and the United
States. It relies on a printed staff, typically
designated with a treble or bass clef, with various
not es -and ot her synbols printed on the staff.
Unfortunately, due to its reliance on a graphica
di splay, the Western staff system does not |lend itself
easily to conposing ringtones or other nusic on a
handhel d device. The present 5 invention provides a
Met hod of conposing nmusic on a handhel d device using a
musi ¢ notation systemthat is capable of representing
nost if not all of the paraneters represented by the
Western staff system but in an easily understood and
transmttable nunmeric nusical format. Two of the nost
i nportant paraneters represented in the nusic notation
system
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) used in the present invention include pitch and
duration. The Western staff notation is :described

wQ'SgGh bssOr CoMmpari son purposes, since its USepddysingsinasage
mngespread and generally known to skilled musiclans
and conposers. In the Western staff system, the pitch

is defined by the positioning of notes on a staff. A
st af PETAILED-DESCRIPIION-QF PREK DIMENTS

oot 075 M BSG PSS WSRO g

synbol's ‘use rece to

| ocation, of the staff wthin. the freqyency space. For,
Exapiples o the Reetatiedispibogimonts arg I‘li‘fSHB‘é’gi"Qﬂ"S@é oy gdravings.

| ocated above middle "C' (i.e., the note with a _
Whtle thednesntion vall bgtdesgibed in conjunction withghese prefesedsembediments, it

"F" clef designates the staff below mddle "C'. In

wilhbesuntastoddtBat\ieis inet intesidad fo livaitalid ®Reion\to 86ch @eferred
graphi cal representation of the various pitches

A e A i e
ey PSR R P, 68 sl bR o2 Boubk deThea by

one mnusi cal note and anot her whose pitch is twice its

the appanded (laims, Inple fplewingfleserimtionspunerays speeidis dgtails are set forth
octave apart are given the sane note designation.

inbindes to proavide aGhnwiigh usdepstending af/the appaent ifiventiomnThe present
adjoining C and the two notes have a frequency ratio.

in®éntdnnay BMPraéied GA@eBORBmY JFARAF e $78Hic details. TR other

contrast to the graphical presentation of the Wstern

inSthide, WHPkS&Wn él%fzésg %ﬁ%rgg@%q{nau W@Btsbegf'l dbQGibPA 6PN in order not to

I'nvention use a text ered musi c notation
system The pitch of the note is generally defined by
urt'%‘éesﬁaéﬂﬁf’ﬂif“g?ﬁ’? RESHUAREIHIER- 4 diatonic scale for an
octave onto nunbered keys on the keypad of the
handhel d, preferably the keys 1 - 5 7. In order to
undef Seusifal saquensgds rmgd opdlisdiaygadol kandheld yriteess dglephone.
nunber ed keys representing 7 degrees of the octave, -
Theumtrhiseredieys os shedkeypid ofitbe bimdiwik wielessalegicamdt: mhgped directly to
di atonic scale for an octave is provided. The _
a SdHRpBiding SeqadRe oS ndtes S GidtonkCRhR of BRbetdld/ i Tiebsediience of
octave into subdivisions of twelve pitches. In other
miQEdSiotes 63 el Sgh?ﬁ-eﬁﬁ{gﬁdt Wakd oG letMRY J Xhélﬂ“eyﬁ% fisd
I'n the 10octave before the note an octave above t'he

difsll)lgfntlg Q%&r%exligal rreep%t(a:s:rtl.rertgt"trlonE g{: trk]le %tlect;u%lﬂcé gn ihe %?srp?gyes(cj:reen of the

handheld device.

Musical 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



5

fromthe adjacent pitches in the chromatic scal e by
one half step, or semtone. Each of the internedi ate
wod bRG/ERss es i n sequence for the octave represgptSsitiisnzszse
I ncrenent of approxinmately 6% relative to the
) precedi ng intermedi ate frequency. The diatonic scale,
in Eurgpe 2ndshi® g@tteéﬁta@eﬁe Ioighiesan 4 privfed pteff, typjsaBy designatad with a
octave of 15pitches by seven notes or degrees. These
treble debuse ekf,avich sfiote hords td pthevdytiehols pritéd cnth@rstaff.
consonance to a nusical conposition. The seven degrees
Unfor?ﬁﬁat%ﬂ?d@é:ﬁoq{éﬁ'eﬁﬁféé R %{ﬁx'%pg‘ﬁc%? gﬁ?lt%k,\’tﬁé Wetedh Shfr s%rse}ertn cgloes not

requencies I n procee e selected no

: .t ocgtave of the.note i.e.. the note hayi .a .

lend iglE ik By ogPoostbciPiies of ot e ¢ @ reaiily Hifh e present

. For the Western staff system these scale degrees are -

mventipagirgridesamgihod o corapesingmpsio op ghgudhelalgyicaising 2pngg
accidentals (i.e., sharps or flats) added to sel ected

notatiaf system thet it eapableoofoepresentihg nokt if net dlPofthe plremelern t he
chromatic scale). A sharp represents a half step

represéiiéd BRER WokstéthsEIff WoRHE Bt i ahleadily \defaod%and thathitabrep
decrease. In contrast, the nunbered or nuneric

nume QEEQ%QQb&%ﬁFen] as used in enbodi nents of the present
I nventl on, assigns the WD
2006/ 019535PCT1US2005/ 023289 nunbers 1 to 7 to the
di.at oni.c scal.e degrees apd assigns,the correspondi n
NGB e TRED LmBH N BURE B PR STHELE e B qBleR Sy
.the Western staff system clefs are synbols used at

used in he psesspt inyentigndnddege pitchgad dyration. The Westosn pleH netationds

. staff within the frequency space. For exanple, the

-describeddizk@n dor comparison purposes, since its use is widespread and generally

" known to skilled musicians and composers. In the Western staff sysiem, the pitch is

" defined by the positioning of notes on a staff. A stafT is generally defined as five parallel,

requidistant lines with spaces in between. Clefs are symbols.used at the start of a piece to
designate the location of the staff within the frequency space. For example, the treble or
“G” clet 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 Westemn 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.

Jid
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5 "G clef designates a staff |ocated above mddle "C
(i.e., the note with a frequency of about 261 hz). In
the bass or "F" clef designates the
W(gg('ag@vﬁ%%ddl e "C'. In this way, the V\téstern_st1<':1§’¥/%§{Oosms289
notati on provides a_graphical representation of the,
var i Beenisast énde grandinal pgseniationof thesWesternseaff system, various
Al t hough the Western systemis w dely used, the
erhisddirmersts af the present iavertive usas exnbdsed Qimddated skl eotationasystem.
intuitive manner, i.e., they are not readily

TR AR isHRUEGRT défhedlby the mEﬂsing llSﬁfH%'n%testf&ea HibiRf scale

for the treble clef designatfe the follow ng notes, in

RSB LE AT hFHBRA LR e R R SRR e ke 1 -
bottomup. In contrast, the "F" clef uses different
7. dp pedeg iasungdsrstandiibe basis for mapping an gAigve pato sevenyupbered keys
the lines are labeled G B, D, F, A and the spaces are
repesérging t7altgries o 6the ocBvE, fultindraliscussinnedfithe ahrgmeatic seidednd the
of training is required to nenorize and | earn the note
dikdaitschle Gartdnaitav@iglplolRled. correspondi ng positions on
the staff. Mienonics such as "All Cows Eat G ass" (for
the "F" clef) and "Every Good Boy Does Fine" (for the
’Eﬁ@éﬁorﬁﬁ?@sc‘ﬁﬁqg a UAREal QaRitHatWidiled d?ﬁocﬁfﬁ'EQHﬂfofzsﬁBdliQBions of

n GI
of the note |ocations on the correspondi ng staffs.

. I diffi.qul td d |
R, bR BRgS 6 Seblpy Sy R IR BB LR P
adapt it to handhel d devi ces, exanpl es_ of nusical.
ockase hefre thei nete HEOLRYRADAYS B irstwels isreachyd Eagh giteh is separated

illustrated and described below Fig. ITAillustrates

- fram thxadjpdeet pifchas nohe elmpinatiabcalieby enanhadf s, onstmaitorenEach of the .

In particular, nine different pitches are WD

inB0Redidt ThaDECIdIDENRNEZB2ER deaive egrBlcat daVindrb@ent of
sequence of notes (designated by the letters). The

RO rORY R N BRERpREIRIRREIE on of

the staff (here with a treble or Gclef). Fig. 1B

illTustrates. a piano staff -.or arand. st aff ' '

corb ] rERiear Ao bt on e HMicikal eplplfle fove of

.The bass staff repr eseq_lths a, sequence, 50f notes | ower
PitRshDY FRYCR BofeS P Frsressi [herstdegieegianspelenied 9 pigvide prcular

As can be appreci ated,
consonance to a2 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
through G with selected accidentals (i.e., 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 systerm, as used in embodiments of the present invention, assigns the

10
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t hough this nusical notation systemis w dely
enpl oyed, it requires a great deal of training to
wo 86088sg€ the individual note |ocations and tBge{fus200s/023280

correspondi ng pitches, especially when the nuances o
Western nusic are represented. Mreover, its reliance

nypbess 4 i Ak thedidiprip seale degress and agmignsithq cqrrasporghingsaippbered keys
on the small display screens usually found 100n

ointheddewdad telthest scahe degiesi ces, such as wirel ess phones.
In contrast, in the various enbodi nents of the present
i nvention, the nunbers 1 through 7 are entered on the

key phgthé Wi aafepserhOcltRiard SaitRed i abhalstrdduHeas to
of the correspondi ng di atonic scal e. Because t he

d%égg?lta%rtﬂe Rleatidn SORL SRS (F:lrﬁfﬁﬁggnc?%gﬁc%s RRP e £ the treble or

ween a note and 1ts pit nspositio

JALfficult. In other rds, a.parti.cul ar note placed on

& Uebfobienam 8 sRLIobuebgPoRe sl L T Sheiolg ik SRGayS of
have a predetermned pitch. To change keys, the note

ahgut 36 Lia). Inrontrae, thh hesged By clsf desienaipsl aff belgw middle “C”. In
acci dental s) nmust be added. This conplicates the

thipagl) ittleeaW estenr seA€ nbtafioroproeidet h graphimalreprgergmton of the various
To el aborate, each diatonic scale is usually referred

pitchePIeqhided QAL ndicH! RRudRBI C note, i.e., the first
note in the ascendi ng sequence of 7 notes in the

octave. The major key 20scales wi Il always have

sem ' =Rl 2o 2y D ) . I

o SRS B Hort Sich] R yialy sl IBUES S HRTHE pops are o

.its.qgctave while a Mnor scale has semitqne | s of

idsueifiable,in An JOBILIVG SRANGE, 11, ey sremot dpackly eindetsicad B govices to
sequence referring to a tone interval (whole step).

mpge. Hoaapinepie; the lines for thejttsblesdefi dssigntie die followingengtes, in order
commonly used for conposition, letters (w thout

framahelbottomh 8p): 60 Br BpF eBlendpaesaiesighatt the adbepF, AnCi Bgin order
scale. WD 2006/ 019535PCT/ US2005/ 023289 But, as

frbinltHS bStRInSHp. 1 1A chhttast, My “IF Qe fsB diPRFenPhotk MBsiOANREs for the lines
maj or scal es, the seven degrees in

and spaces. That is, the lines are labeled G, B, D, F, A and the spaces are designated A,

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

11



the diatonic scal e include several of the letters
nodi fi ed by accidentals (i.e., sharps or flats). For a
wo BRGhidsss exampl e, the Gmajor scale s seven sgabfismosizsass
degrees are represented by the sequence
G A-B-CD-E-F#-G Thus, a nusical conposition witten
represered Rethe spquensupd notesoidesignatedhy thy letters)s The piteles obthe
F naturals. The Western staff system
indoddiimatat &re defeanied bynhdielpcijons onnlye staffeandshedesighaton of the
This is denoted by the collection of accidentals

stmf@fe@@w%webm?r G LRE). FigniB ﬁl%stfrétéé ftnd L;daﬁ%tr lopdrtd ) which is
Fig. 1C. In specific,” Fig.ICillustrates

SRR L P Bt P
key the shar 10 accidental placed on the 5th [in
S ofdwtﬁsrlewgli then theﬂaweﬁflege lllﬁﬁfatqdrhyctbs trsbie stafle %%%ﬂnéﬂetq?@rwated
notes appearing on that line are "sharped”, i.e.
thonglr thissreusital natatientystene is Witielyeemplopedni ﬂtra:;uma argeaaln dehl of
wor ks wel | enough for indicating the pitch of a note,

traihinigSo tHRBinEkelhe idiPRIOAN ridté DQGatisH¥AnE it doaRsI—ling Rfthe,
a Mmusi cal sequence from one key to another. As noted

2EHE v de?m’;?@%f?%%?%ﬁ@#?%%P%’@E&%'ﬁ%m%%t Plefiance on.
e i e E PRReny R e ron CoBay aatmngrug found

notes would change fromCGDE-F to DDE-F#- G This
10 onpkandheldistestinsie dgyices suaheastvairgiessiphpnesn du genteast, &y theamrigus

fi xed correspondence between the note and its pitch.

eriibmlijpests efitheiprasent inogntionethe anebetsHicthmughd ant bietered on the keypad
problems with the conventional 20 Western nusic

t0'tRkr@édond 16 1B r&iPe Biiveidhie defide PHhE kSt sRYhdibg Blafdiic Scale.
accordance with a nuneric (or nurrbered ) nusi cal
notati on system The nuneric (or "nunbered") nusical

not agiOfsd é Wesk STg.ﬁ'Vb LionaHe dPy iy cﬂ{&%ﬁc é&f"‘&‘note and

In the elg teent cent ry an own 1 n

o bR R e s\&?ﬂ .
|nstead of assigning.a flxed pitch to aletter, for
15 dapgnoted by 0 reBBIRCYIC] 151 alysiys havegopredetpsniacdpitehs doghangs keys,

a pitch of 261 hz. to mddle C, the nuneric system
thadofetoz dtaffimestibe dhamet or ofhet Hrentmleentaccidemtals) omst be added. This
assigns or maps each nunber to a particular degree in

confificaet eéQuraphi® représehidfiod! bAthe RhGiceghdcesed for the
particul ar octave. This system of mappi ng a nunbered

key to a degree in the diatonic scale al so
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
20 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.
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5facilitates key transposition. Keys are inportant
because they will affect the "nood" of the piece. Keys
@(ﬁﬁ/@iﬁ% dependent on the range desired for t P@r/ﬁﬁﬁﬁ%{)zszss)
exanpl e, a mnusical conposition designed for t
range of a_ particular vocalist or_ instrument wll
B‘étoﬁﬁwléluﬁiéﬁg?d Wdg 3ndordnwsberaféhe ethenfatiersqalescibe seten degrees in
nmusi cal keys. For exanple, sone peopl e believe that
the datdniersgater inklayle scvernd bf thedettdrqmodified b acsifantalk €., sharps or
which is generally 10 thought to be brighter. In

AP ¥/s ebﬁ’l%‘%?l&ﬁ plenﬂle KE ¥ 0r Sc RTINSl A8prk&s are represented by
acconmpdat e I| erent nusic, different instrunments,

thggécﬁl%ntgetré ------ r@gba ﬁ@g {%ﬁlacl h}ﬁt %1%0%%?5%5 i key of G

i.nvention enabl e tra 03|t| on to be easily performed.
willcoptie prosily \ﬁrfe‘HStﬁa ¥ BaraSnposi ti on or ringtone

conposed accord| ng to 15 the keypad nunbered systemis

changed fromone key to another, for exanple, fromC

to Elha Westaordtaff systes agdemumestates chiangss in kivanigising a key signature.

Changlng of the key may be acconplished by changing a
THe s dbasied b thoddliettidrnes deeidestalsfpliced hfter the gleOsign,ais further

other nusical file. Editing is facilitated by a

f sl t
ISR TR RIE S alRelo efRu o. Fo

il strat ed by .t he,e enbo L ment escr

ogiplinin SEt et BISPRIe S cARPNSF §W% %gw sharg”
numerj c syst em of the _present invention is- easi

acgilepipplreterd 18R 3a hﬁaﬁ&ﬁ'éw&fﬁmé&ﬂeé Hhag thravgheut thmsgoreﬂ}s notes ..
provides a table illustrating various nusical key

apgemingat thetrisei ane t'sherpadtier, nndreasediby a ersjjens. i Whilofhis hatation
table reveals the difficulties found in transposing

m&B¥8 works well enough for indicating the pitch of a note, it is unwieldy in permitting

complete transposition of a musical sequence from one key to another. As noted above,
the musical sequence according to the diatonic scale is defined by increments of 2-2-1-2-
2-2-1 for the octave. Thus, to change from 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
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WO 2006/ 019535PCT/ US2005/ 023289 in the Western system
The top row of the table indicates each of the

W(ﬁb’b&ﬂﬁgisc hal f-steps (or sem tones) making uppéf}gsmosmmzsg
chromatic scale with the second row indicating

exen‘pl ary Western staff system not e desi gnations for
exprpleksnassigning a piich of dfrb bz.do middlg h thernumigsicrsygiemipsopigd in

the second indicate the sequence of note designations
enfitardirdersts ofithe peesahtdavéntioh atdignsromjnmaps leaghsnuibet Yo a partiBylar degree

G A and B. As is known to skilled nusicians, the

infthe §dtayt01.€, inthe afabord schmse@r&rth&wﬁc@w&@ew th the
note designated by the key. That Is, the first note

(scale degree) in the C npjor scale starts with Cin

t he
the TR efRidn BY B6iThe PhuABERAIE] ) bdif HARPQARKR: {llcalco
neric systemused, i n accordance nts.of .,
G ey RS ORe oo AESgHaaT pecagt ey Al 2HBetFhe spgod” of
the scale degrees, this table also illustrates the
therpjspé- ey Arealsrdapendsng on thetrangeddesirethfor dhe pigeea For example, a
particul ar Western systemletter) to a correspondi ng

milica compeyltite desiniet €or, thel enga df A gaiculaheodatiyt & ¢hebairet will
This mapping is shown in further detail in FIGS. 2B --

softfid best when #I{E RAPosfish 3¢ notbd ﬁﬁ:ert%ﬁ’k musiéal lkkyd oreés%mﬂl@ ls¥me

mappi Ngs o quence of rru3| ca notes, Pparticularly

f f h
P?P%'ﬁehgvi'@aﬁﬁsﬁlﬁ%% P b snéiﬁb%a{a%é”#ﬁy’ﬁwﬁﬂl?fig Heflerally
present jinvention. For exarrpl e in the key. of D ma
thovghct frebes brightery dp swemary, franspogiag X6¥s is P%@@&IYM e P?F@mmodate

to the sequence D-E-F#-G A-B-C#, as shown in FIG 2D.
different mgsikﬂiiffeﬂenﬁnmntﬁ,idiﬁerpnumalkeggasemdrgn.mllyt tQnpke music

the scal e degrees for an octave proceed according to
mbRangagtignce CD-E-F-G A-B, as shown in FIG 2B. As a

further exanple, in the key of E major, the scale

degrees for an octave proceed

‘The embodiments of the present invention enable transposition to be easily

performed. In specific, when a musical composition or ringtone composed according to,,.
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
facihitated 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
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20 according to the sequence E-F#-G#- A-B-C#-D#, as
further shown in FIG 2C. In each case, the mappi ng of

Wdﬂﬁﬁ £es in the diatonic scale for the OCt FMEUS2005/023289
ﬁgs ’E/[U That

procee according to the sequence 1-2-3-4-5-
is, for each ke the Western staff notation
in glaes WgHltn ByEis I F ﬁﬁftpe@wa‘i‘féh?ﬁ&b]@éﬂ iegfes ppsh o thechematicpalf-steps
for the nunbered notation system In accordance with
(oosemipmes)analang epthedihnemiticotale mdththe saond row émli¢ating exdmplary
entry of notes on WO 2006/ 019535PCT/ 1152005/ 023289
WeliSrks@iP e néte BeIANA0RY for dRVIehfitoREN CARAT MM lindach of the

default Key of C. is corresponds well with the

ropvg @{o\n&h? éécogmé@;&%te g?@%hpesouﬁ ﬁ’g@%&%@n&g f%f hltatotr@cescales in
hEmAFSEIs Ealbel 1o Gt i Al tapnnes ShHeLfuisisnt ghe it note in

keypad nunbered system (for the diatonic scale) in
eagl oDtheawrjer keiys bratthwith thsseoie desigratedi byrthe kexaThags, the first note
illustrates a mapping of C, D, and E nmajor scales from

(sédneddpbed) & theST Akafor Syt eaitd with IEinkRy MasditefnsRene dB$ yarhparison,
for the seven degrees of the diatonic scale and

th SEhUHGS iRAE ndRfke! ?stenlf gde@?r%ﬁst a??l 27" Bincl ﬂ{eendnﬁritct}ﬁstem

maj or sca e |n the \iest er system maps t

S L O T A My o 1 0
stem of the various enbodi nents of the present
to| walej degrees; tais table al&éélugmtﬁs e mappE1Eofadagtiqybr dofg{designated
octave higher than the " as wi Il be descri.bed
byf aupdriienrlaniestemeslystemrietéer) tm Eﬁtc@:esﬁcﬁlding numerld systerm roinder,
appreci ated by those skilled in nusic that appending a
depeAdIAS BRI KR sélkatbd.t Phis nkpPiiglis Biveh mafirtRdret6laa POn8! 1B - 2F.
an equi val ent to the sharp appended note. For 15
exanple, a "Cr note is equivalent to a "Db" note.

Thusy, n_&;ahf‘cu% g6t 2 anﬁﬂﬁétéj&e'rrr;peérptrﬁszgﬁ% ‘b?a @éﬂu%ﬂ&e 5f9nu31cal

t he pi ng of a note to a ric note wth a

ddi
| nq%%?r%ﬁ%ﬁ@}r w@tﬂﬁgi%:tge%ra% %ﬁ{t%;]g%a?l‘ ngfro i ? é‘pe ern %aff system as

notati on depends on aSSI gni hg nunbers to ?ct ave
utglizgd grone epbadiment of dhe pesenpisNentions Ferpaple pyihedkey ph ] major, -
a particular synbol to a particular pitch. 20 Hence,
tht hededdgaens|foran adtavie préveed acperding truthe seduencst RtH-5#-G-A-B-C#, as
systemw || appreciate the ease with which key

shbfvang PRSI 21D.0For the REY 60T MRgbr\ihe Nthe ke kdfBr@n& = €4li the R@le degrees
musi ¢ in accordance with sel ected enbodi nents of the

foP&?%&H{re eaxseat L O8}din gg&th%rse age 1 @F@Aeﬁ% dRlnSh FIG. 2B.
rre I ng é

and cases a a acci dent al nunbers 1 n

Q %Jrﬂl%gg{élgplfsz ylrs1tther?(ey of %Ortnaj ?;ﬂegsca?e 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
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WD 2006/ 019535PCT/ US2005/ 023289 the nusic is
transposed fromone key to another. The nuneric system
wd #fkbidkssy es transformation between keys beca“ﬁ@nﬁﬁ%osmznw
nunbers used to represent the respective pitches
correspand to _the degrees of the scale. T?at is, the
the, kesped of the hapdheld devacesproepeds withia defaultdeey ©f e ghligcqgresponds
increnment. Thus, in the C major scale the sequenee of
wdl with dise fungerict systesil loveesitin iGhinah ehersttondefaudt te fict adteasassigned
1-2-3. Simlarly, for the D major scale, the sequence
to@hiddleq@t es i s again denoted as 1-2-3. Hence,
transformation fromthe C najor key to the D major key
or any other key is acconplished by only changing a
"key ’ ey ' ;
. e_z’\§ %E\gﬂﬁﬂ%?agnj}é, F18€28 i Midkrals *}Le{lgay]&’ﬁsiﬁée{??t, ﬁ?zfi“d?/f‘ﬁﬁjor scales

conposi tion. Specl a

i mporiant in the co sition of .nusic . on portahle . .
5 o e pESer Saet B6uis FRE ey dime e S SR BReAS Rnpisspate) in
10 than reentering a sequence of nunbers and/or
acrendargesviflsthe persentaavanjiou FHeRE Blapleatesse mappinaafe. Regps E
the nethod provided in the present invention pernits
méjonscais Sion the Wystansiaff systzectonherbepad hukbsred systéne for the seven
Musi cal conpositions often involve nore than one

deRfded ¥ Lthe AGAGMiE sOHM ¥nd InBlu@ETIREIdbMalsE FOESBRMpIE AR “BNRbtedh the C
ower octave, the numeric nusical notation systenlln

I
raphi cal f ' ey e ;
wfF R e RonBar e SrRe it B {7 o SRR yhereas an
epresenting two octfaves higher, one dat bel ow.the .
10 Pt Mestorn Bmact sols Temmdp a"anir hRGURGHS SR R/ theyarious
' nunber to represent two octaves |ower. Thus, a nunber
+  empadimente ofibe padsontanvdngionuibe 2’ "sdesignatien wikss tdd gie an octave
' than the sane nunber with a single dot bel ow the '
highsritiedn. thE 627, anivily bedesttiBedkythadwith referbacedb&lId. 2RV ce,
preferably changing of the octave 20 for a particul ar
note is preferably acconplished by adding an ‘
apost {88 apprecihRb HhaeRNIRd M SSE tal G'E_ﬁenﬁﬁ{@mxhe)eponding flat
for an octave lower, as illustrated in FIGS. 2B-2F. '
' I . - t.ern
o T ol TR Sl e BN A S R B SRR BBt Bl Py
t he notes, The Western st ,» SYyst uses a system. of.
15 eqBGe LRIIPET BHCN S EoDhT DG hbh 16 esenY FvaRion is
ties, and dots to indicate duration. A whole
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.
20  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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WD 2006/ 019535PCT/ US2005/ 023289 note is the sinplest
and is depicted without stens or flags. A note that
wo ik f as long as a whole note is a half pefBsiofsno23289
note that lasts a quarter as long as a whole note I1s a
quarter note and is represented by the half note,
the pivsislis franspesed; from paekeyiotanpiher: d he nHMEEC Sy stam &ciietes
not es, sixteenth notes, thirty-second notes,
tramisformatfieubdtivesrokeys beannse the nambemaséd toyrperesdnt thetrespective pitches
5being half the I ength of the previous type. In

corRENdnA%S thel d¥BretH B MRe BEHIBT TRAKs, BRI AIhIRR 1 SWH4RTERRAD the first
I'ch various enbodi nents of the present invention are

wh
sed es |nst a s f e - (
SRR gegst 2 st RhS St FHh STu8br YRGS SO R nopes gy the
i ndi_.cate the equival ent_ of a Western staff dott%g
lowsstdn therpgiaveds degirdig 122-dovimilgrly, b thedd majesisgale, the sequence of
increases its value by 50% The 10, keypad nunbered
3 mutesisiagmnsigsotedme bt o Vidence tramsfoontatiemfremahe Creajpr keydathe D
invention itnodifies these representation for the text

miyos R ¢H 5P lbees koyisustdhgplishédBPNERY chitfiligoal “iek reference” at the start
underscores and a dot (.) placed adjacent to the

ofﬁgﬁﬁgiéalrs@@]{eﬁﬁémei e hiGcd icb&g?é?@izﬁ"ﬁ@ fsses;lz%il!}%gnp%{@nt in the

t o indicat’e I'engt heni ng € note.

nunber ui val ent,  f exanple, .to, a,quarfer note
copRioR BB T Bl baanable YoyGrs b HepafbGRteleR elePhiils, Rather
nunber foll owed by two dashes is equivalent to
thamresperng A sequenes umbapanen lrjtercasaepeddyycagrent schemes to
enbodi ment of the present invention, a slash is used
chungd keys,0h¢ mettodprevidetbinahe pregenn otventidihgermite srandpoyition by a -
identified enbodi ment al so uses the rest notation
mﬁﬂﬁ%&ﬂu@%eﬂ&ﬁe?%ﬂ@feg.c system That is, a "0"

indicates a res An extended rest period is
preferably represented by nmultiple zeroes. For

exarmluﬁcal%f)'r‘n Qlibns 5t€e§l.tin'5m§fe Ql%gf.i R 68 64aRY Recdflin I%, in order
sequence o consecutive "O s". An elght rest rm)ﬁ e
tolrgpdrles%%g g Higﬁgr & ]o&er gc?elvle,o e (rjmxkr%rig msuls%esmno(ta/u}dn system in graphical.
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, a 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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These paraneters are further listed in Fig. 2F, which
is an exenpl ary mapping of a sequence of mnusica
woEsesiarticularly with reference to the dur?é’l‘f@ﬁboosmzszssv
araneter fromthe Western scale as utilized in on
enbodlnent of the present invention. For reference
no5ehosionisra isdepios ortpastens polags; Aumte byHags halkas long as
as listed in FIG 2F, is intended to refer to any of
a whele motedis b balf ey, Acrotethpvlasts aguartertak dong ds@hwhdlenete lea quarter
words, in a default C major scale, entering and

ncﬁ% mit BYéhtkend by W h4lr £lRS hﬁﬁ@él@ill@d h@lme%&&n%hﬁﬁuee Rvith eighth

r the pitch correspondlng to "E". nuneri c'

ndich SRsh bl il FEPERSRR B R Ee‘%@%"%"%?s%}&"‘é%é&c‘%e of note

fam ljiar to man The handhel d columm refers to the
being half the Janethefi the Brevious §€ry on a keypad of a

handhel d, i.e., the nunbered systemas nodified for
entry and di spl ay on a handhel d according to
enbddicontmss, thé kndven pumerigal notatiemsyisism upracshidh veriaws a
preferred enbodi nent, the entry of the pitch and

erfibdaheas ofie @?dfsalﬁtﬁhﬁmswﬁ ard ieedayep dritoall atshaenafdhédrscores (to
device are selected to correspond closely to the

inf{cAtd ITl'aﬁr?Ijlgt (ﬂﬁﬁé AL VANRsY 81 dobE B MM R g hivalent m Western

wever, partlcu ar’ synbols, used for entry and

i.spl r nten Str tlve and. n
st AR i B 2 B0 e BB ARE | EeaBt B e The
is intended to extend to the use of_ other_synbols for
kayaareyrRRRrehnotatfst MNPl i cribpdinegnitigfdbé present invention
conjunction with the described nunmeric 15key entry and
mddifip tgse epresetiatidndfopthetiex based digplays dyiveing “sfashes” instead of
handhel d device and its display. In a preferred

urRIEResics B a déte éﬂk!c%ﬁ Qdfacd it Yeihe inQMbEFsQ¥prdemtiag Rl giet
for entering and editing a nusical sequence as based

pindiBR. MRS Iafe geea é& Maidaed B tgé}rlﬁ%’&t t‘BETh EherrgBtd Yumber

pr esentation an It1ng cap I es O t he vari ous

(equwglentnFor exa.mple} {(]) a c{’ura(retgxSe note) followed by a dash is equivalent to a haif note.

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

slaslh {/).

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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20 invention provide distinct advantages over the
conventional Western system Although the Western
wi@bb1d3sg ation system enj oys significant pOPUp@fAsk¥hsin2s2sy
It 1s not readily adaptable to either entering or
di spl ayi ng nmusi cal sequences_on handhel d el ectronic .
putpeses.dhe smabhol XS e fipted i BiGa ¢ Fsisrintepded tpsefeptoamy of the numeric
some wireless (nobile) tel ephones are capable only of
keys sqirespondjng bo the pitch.| mssthdrewdrdd, iime defatth ftmajor beale, entering and
di spl ay of graphical figures including a WO
diSARFAS 195 IR 4d20RY 823 dihrdtibn 16 Hhepitchdoddebponding to “E”.

covered with nmusical notes and other synbols are

) th [y f ' .
THEYR G BTN B SRR S M e

displaying.a full staff_ and notes, teri such notes
f%aqpc%fvg'ea%gﬁ %R%Séew%cfg@ﬂlaf R BRRY-t @E%qaﬂfﬂg%ﬁfofm refers to the

translate the desired notes to a correspondi ng keypad
foanptrappopridterfonenticokekeypad of @ handheld, i.¢.hthemymbered systen@s
notation systemis better suited for both entering and
moisil @ eafryand aispRs oafa Hnbivd hedoeding /Lémhbrtiticnts of €@ phosent
permtting the direct entry of the nunber with the
insdhggauent display of the nunber providing a

nmeani ngful representation of a pitch paranmeter. Wile
the description has been directed to entering nusical

irel 0 d d ;
0 T R TR
limting. That is, the scope of the present invention
parametgismdbekexpad of tedandhelfdevascit pelrsied RATCEPAFosglY to the

keypads for entry of nunbers and storage neans or

" graphioa mesighasionsanibe kikiven sigopis systeimtHondextr.tthe partiowldr symbols,

any and all handhel d el ectronic devices, including as

usdd m@rhmﬂyiaﬁ'tmisﬁgaywmunee@ﬁf weonastradivg iah@holagitsigaTha is, the -
("FDA s") or handhel d conputers. For 15 exanpl e,

s gPOr BE plesit iRGALR 1 REIATIUEREIR B G RO for

screen tec ogy nmay be adapted to

leSé}&%ﬁp%EéﬁgAings, Gl Soave c}{arﬁggs%%%ggﬁlﬂgtleonww}tg tk}ehcﬁescribed numeric

key entry and display to meet the particular limitations of a handheld device and its 3,

display.

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 populartty, 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 capable only

of displaying three or less text lines. Hence, the display of graphical figures including a
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descri bed herein. Touch-screen data entry nethods, for
exanpl e, often include the presentation of a keyboard
woPhodki8sxcreen and respond to the touching of gdeysreose2szse
screen by a stylus as if "hard" keys were depressed.
Hence, the scope of the invention is intended to 2
full Westrae S@#t“@wfﬁ% vith yacal gptes éﬁ%%@&%@’“&&? e bpyand i e
forms of key entry such as touch screen or other soft
cagabjlifiasrofsudf disilays. dven whesmtvaacsd slisplays onhandheldhdevacasfare
skill in the relevant arts. Fig. 3 illustrates a
capisl bEdishifineh BHB sthflafd AORS, catiing GuslesbitowotlarpQtiebe
nmusi c in accordance with one enbodi nent of the present

cobfRER 18D BRI BRRAB 12 HE el 3ol T a Bomdonding kevpad alpha o
havi n t least 10 keys associ at.ed with.single.digit
iR Tp coRTRSt, 0Be el FRSiC GHGLRR PSR IS PedBb Rt Tor both
tel ephones. Preferably, the pitch of a nusical note is
entpeingrand disglaypnadieypad ofrp kandheld gleenia drege by pemtipedhgpdirect
302 from1-7 to represent respectively increasing
enftly o Frsuabeawithahosibseqenl displayofthb aumber meyiding a meaningful
depressing the "1" key 5results in the entry of a
ok S : Latonic scale and a sinultaneous
reJ%%%hggﬁ%?Q?ﬁgﬁRﬁﬁ@ggh"1" on the display 304 of the
handhel d 300. Preferably, the nunbered key"0" is used

i ﬁ_ee\_ﬁ,kgf%fhgydegegégioﬁﬁg%%e%&gﬁh%g tt%%g_%‘ér?%%?ﬁi?@gse@é%gés S\wircless
hep b P DOl FPlch RRPUbS AnsidersrEibbiragi o not limiting

characters necessary to replicate the nuneric system
Thaist the seeperndiibihprestné inventiemis dntgedeidde extend yhamy, elewgonic device
exanple, as detailed further in FIG 2F, slashes,
hapiigi edsads dasdnes of annmhbag aad swpdre Sndaine otgatbmission mearsf The
the sane or simlar synbols fromthe witten nuneric

scgﬁé Rihieited 1O e 28 REMyHnd U AR I B ciBShit 8RVi&SEMRMing as a non-
rectly by one of the unused keys on the handhel d or

.W.ll be accessihle. . G LN

i s SnBE R R S P EC RS A0E Bl Rl o
key. For exanple, in one 15enpodi nent, the "*" key ma

exa@pke@hmdgwi gr P%mcv@déogwaﬁﬁé%vama '§5‘Y§3H?f6‘l?§ ﬁtY&‘S(tP)‘&’(S%' don-
and. in response to nultiple pressing of the "*" key.

te¢tmologg fnsaydeadaptiad pooder, mudieal vedugeessiim a¢aosdande with the fechniques
par ent heses i ndicate the val ues displ ayed. These

ded@ribiedherents Tambrsched dhta ehirGmetiods cfok eeapsiathiten ihciude the
octave, higher octave, and "dotted"” note. In simlar

prg%ﬁﬁitigﬂ of 4 REbodrd difite Q&e‘%rp&dﬂ‘éy d t@ihettﬁﬁcﬂ?@%‘lgg ﬁcreen bya

vice Is preferably configured to generate 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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20 (-) for lengthening the duration of a note, whereas
the "8" key is preferably configured to generate a
wrdshi1dsss for shortening the duration of a noi,éTnggfosmnsg
anot her exanple, the "4" key may be used to access
at successi vel vi des at sharp
kexhef 5 r%gafaﬂeaﬁaﬂaz Abidatd %&%@%ﬁ‘ﬁﬁd éwaé%ihért@&%ers (ie., 0-
note. By using the nuneric keys for the notes and
Ny nbeinyentimanlly basgeinyteleplines.aPreferhlely thel pitelv of &musing note is
ot her synbols of Rousseau's nunbered 25nusic notation
deBdriiRdt bykselepeish Y ivmbeaad Bé}ﬂth&hagﬂmﬁ 36D fidys1-Trto represent

wi rel ess phones will be
s ?%@ﬁ?%gﬁéﬁ*ém@%?faa?ﬁ%%?ﬁ ERECHBAE M BB e 17 e

5 regﬂ(s;: 1§ éhna%tggrtyl g Sha fﬁg/t d%ﬁ{ﬁg oJf Hvscll?tgﬁl?:{s%% %% §1tn‘§§t§ne0us Ighspijay of the

indicating an up or down direction. This multifunction
nuygeler ‘L &Fé’ﬂ%’!ﬂ}’ﬁw@q hangheld 3000 Breferablys e ngmbered key”0” is

denoting the octave higher and octave | ower keys.
uséd coememgrestoreaniting éx the ribapthiynoiat 0™ ohitlse displayrdd4.alTborebmining
used to scroll through nenus generated by depressing

mihesd 89s kﬁMdejdlﬁmg key9 ele “gnder shogely ¢ate E)H:%erably used for the

foregoi ng exanpl es are’i ntended to be illustrative and

A P B ol A iR

0 TR e B ST R s

i ntended to enbrace all such rrappl ngs that are
periodsideshentandiapbstrapbegare dastia lsum ithtosantsyortskmilar symbols from. the
description herein. That is, the mapping of a stash

winéDman@RY dotaisnaThés ¥pédial ayﬁuﬁmm@rbeq%pﬂeﬁmmr&ﬁy bgone of the
consi derations. Whatever the particular nmapping of the

uﬂﬁ@é’@key‘? %H%‘e‘ @nhﬂel@%r R B@h&.%séﬁ’letﬁtbﬁl 2 Hﬁ'ﬁh %J:ce%%r@‘?feﬁfeasm-g a

keys, “the eypa entry sequence preferably offers

eGPt df vl %eoﬁglntéwaan b e ok s»?*ﬁg%?t "

seguence Qq[tlcularly fy pi ng a nunbered %
15 embadiraent; e o ckanmay bareniipidde cyeln sewentially throvgh 2 () () and ()
understandable musi cal sequence may be entered,
indespohseyte dpulapld pexssing of the “*” key.nFeroeferaisn perpaseshthenielues
enbodi nent, the nunber of keys required to enter a
inpicated in patehedaOlritcatd the hukienisplaye) s talud, hddescribed in FIG.

paraneters is mnimzed. As discussed,
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
20  (-) 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

25 music notation system, keypad entry sequences and displays on wireless phones will be
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20 handhel d devices, particularly wreless tel ephones

provide typically a limted set of keys on the keypad,
wdé’dﬁk@ﬁ’s&é’ only the keys corresponding to the pERR5ms/023289

9, nost of these keys having a series of

alphabetlcal characters also associated with them_ By
regegnized; bygheumgn peopds already famailipeyyith deanumbieed@peeric) miisic

relative pitches conprising the diatonic scale, and a
nadstihncsystech. one or nore of the remai ni ng unused keys on

t he keypad for providing or WO

2006/ 019535PCT/ US2005/ 023289 adj usting the duration

par apRf@dtly, thd\Bandualekviet hkeyRas Bovehyysttienpe ksys 308 indicating
limted or mnimzed. According to one enbodi nent, the

an%}&é# %ﬁlacﬁgerﬁgg:ﬁa 2?&% ygﬂﬁ@gﬁ{ﬂfﬁgﬂ ?f“"f%gblﬁ u'gffddn o&& en}bodiment for
aspiiis T Syt Biaher SlafolIoRRiss Adhotdigs XaHBR5s Bupdiment, s

|nvent|on corresponds closely to the graphical format
keyonayodisq beeuser ite saspll thypugh mepnsgieoenateddryidgpressing eqlected keys. It is
~illustrated in FIG 48. It is to be further
todiepmeeisbd thdt kgt foregolgrexamphke ard intendedivberitldtentive and not
transmt a text based nusical conposition to other
lidiﬁﬁlrgsl“héh&‘é 'S‘plﬁé of&‘FﬁﬁcﬁHPkéy 55?@&51 @araeRr BLa fxféﬁ%f §irdial

[ectrohic devices Iimted to text based displays.

The. not at i on ener in 9 CeOr
i baubE et as b3 G RRP OGRS RERfe e g e ar
wthits; advant age ous presentation in a fornmat
mxﬁiﬁaeﬁf@,oﬁvaﬁéﬁwevwov keinfrided torembracs all such mapaings that §r64
-presented in the display 402 correspond closely t
cankisteat with thergnidesce groveded byahe dessaptiombereint Aahiasthe mappingl ofa
devi ce. For exanple, to generate the notes depicted by

slédhnges Pﬁﬁ@@laﬁlﬁey D4 Maetion of various,dedign Sonsider@iidhs. SWBM@ver the
in display 402 keys havi ng nunbers 5, 4, 3, 2, 3, 2,

RIS AL L PRl ot o o
~qu8§{?lﬁfyﬁs%a{}eﬁ1§ eg' @Iy&?%gﬁ SASpggmty in en¥ry a%;\ 1%&, caorﬁmstent with
conventional ringtone format uses the R ng Tone Text
thy deiads dlustraing abrye- PRYIiNE fhe loreeging sagrenahari AT PYgpapping a
ringtone files. FIGS. 4C-4D illustrate the difference
nyrbetredkiey thayepesse etyesnde deorde,spleasilyseglarstendsble andical
key transposition as found in conventional systenms. In
seRaéice Gityde enfeh&d, dfkplaybd, walieadik@s i n display 422 the
nmusi cal corrp05|t| on shown in FIG 4A in the C# nmaj or
key on a conventional handheld. The handhel d sequence

necegsAkyrdhie v &{eaetxﬁMn{lQﬂtSthte inlufnbRGk 1S Rlg@Med ® entera

depicted i n block 420. The sanme compositrion converted
plurahttyhgf n[c))terg,i nc[ud gy pl&:?l dGeAtion r]!)%ll'a?nré e!rs psamnglmlze& 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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WD 2006/ 019535PCT/ US2005/ 023289 shown in FIG 4D. In
particular, the key press sequence shown in bl ock 430
y the conventional techniques to gen
wo ?Oé’gﬁﬁgéy%%% sequence shown in display 432. Eac h?g?ﬁﬁﬁdg%zszw
) Q|s§%ays 422 and 432 correspond to a sanple of a
adjustingribe duraisermpar RGHELs, themumber pikeayhed esriaiensiis Hulite®PI TL
format shown, the notes are separated by commas 5 with
minimied. Podcerdiig 1©\oab embedicianhahle Hytration pirhmeterspiré adjustedrising
accidental, and octave. As shown, the conventiona
nonalﬁ&ﬂﬂ%ﬁﬁ@é fequire an entirely new sequence to be
ntered on the keypad. Further, the generated
sequences in the di spl ays are not readily recognlzable
a as, e th
s BB R EhTAES iRt &%Satefttfﬂg Siped
I|ed 0 the 10conp03|t|on of origipal nusic
nume%%yatsﬂb%éthph%eee wegs of e Hrh%?éh'tm’%'quscoﬁﬁpoél s closely to
limted. The scope is intended to extend to the
the grafihspal foymatdldoof thodiitter atinenc oiusiamptatiog sesters illystmted in FIG.
exanpl e, the nmethod nay be applied to the retrieval

4B, 1t {516 Pe TRYERT YipSre6inRE ehad in MafP EALeNT ¢s Q¥sirghlodd irin RGP RN EBased
in the described nuneric format for subsequent

musw:ﬁcgo[ﬂé:ggitlon £ SRENRetsY &lch as i g ?xgﬁig gt}gsea§ggy o nfgﬁﬁar%%d to

I'n accordancé w

uch as RTTT varie of other
electril; s ot St Pwé?éwﬁynﬂ%wa%?reysh sl
to the standardi zed formats, preferabl t he handheld
accordgiaed wih the deserited gmbadigrants prowmdasthis ¢appbilibralensvih itef
t he standardi zed formats to the nunmeric format for
advanspéns pussattatel ini afprméli wdestandatde by dwolbsar. tFirdenthid ghizngters - %
the steps for conposing or editing in accordance

‘presented in the dispiay 402 correspond closely to the actual numbered keys depressed on -
the handheld device. For cxample, to generate the notes depicted by the sequence of © * .+

42 pumbers S, <, 3, 2, 3, 2, etc. shown in display 402, keys naving munbers 5, 4, 3,2,3,2,

3

etc. are respectively depressed. In contrast, 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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20 with one enbodi nent of the current invention. The
process commences at operation 500. Initially a

W@E{fﬂ%i%ﬁ?“ on is made in operation 502 as to YRELERN5023280
t he

process involves editing of a sequence or

conposi t.i f a.new i cal sequence, For. co (tion
st it A0 e e F v, Dl5d SEuaE e P RB R Hloph 430 Is U3€d by
setting the nusical key in operation 510. For editing,
the enveatioral techniquesstorgensraig, the displayedsiequence shawmisrdisplay 432.
storage location, in operation WD

ERDQFARELASEARAD2WW0A 402 £ORE&P8Ad ldlsanfisle bDa tdrarentiddal RTETL
sequence, a determ nation is then nade in operation

forH&. 48 tl#e%o‘ﬂb@x’it#b%?] REETE %rfﬂai?%’lﬁgm? SIS ark §¢]5afht$d"'lt?yh%ommas

proper Tormat edi t1ng. thé sequence I's In

ered (nuneric), f.ornat..the, process flow.again
wilt BReGtei of f fdeitves P altpionLFidh 5En oo L AR e, 4
not, then a conversion takes place preferably in a
shepths cppyemtignal fechgiqygsierBire an entirely nepr 8wengp ta/be epiered on the
W rel ess tel ephone is equi pped with a conversion
keaypatll| Bnrdepahd gerefatabsryesricesinp the displaysaz et feadibptesogmzable as
the nuneric format. These standardi zed formats may
thi B&thé e A0 ¥ntefed@nlthOkeypMe! ody, RTTTL, M DI, and ot her
formats. After conversion in operation 508, the
process fl ow proceeds to operation 510, wherein the
sequ ; . . L i
KRSu th&fb“r‘ég&ﬁﬂﬂa 3 db&rr‘bL{m{ngvm% e a:pg%cf;tro the

conposi ng an oril musi ca sequence. Init

e R R e
for positioning the sequence in frequency space, i.e

Thescape Bsriptendedgorkenie Brdisplpy angior suificetien opansf sawgicy. For
this step is perfornmed by using a key entry nethod to

exapple thehmethgd may e appl&etto ithegretrivaral frohinatmdes stordderod a sequence
preferably, a default 15 key is used for assignnent of

oridifal BRDUGRSR) inftRE dR¥AFI ik dicABEN A THOSILERENT d3Ring.
efault key is C Major. Préferably this is set in a

Anﬁﬂgtgﬁly, itheeseguélcg 25 He Yhe 480 RLESHLRE Willea @5hdiized format,
musi cal”'sequence.

such as RTTTL, or iMelody, MIDI, 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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Next, in operation 512, an individual note is set.
This is preferably perfornmed by selecting one of the

w008 ndesds On the keypad. As discussed above, aPCf’/%EﬂMﬁozszw
cha ey

nge can be 20 perforned by entering a specia
to enter and display either " X or "X', or the o r
S04 A4 tg,the seireed sevetes, adeterTivaton W{'%‘i“aﬁ*i'ﬂnlﬂlpéa“?’é:.%&’e a5 to
After setting the pitch in step 512, the duration of
whéthenthe mtileyved dgqrenedis imthepeeper farmat for editingelf dlasseayence is in the
fromthe default value. Typically a default value wll
niigbe&d (nufleria) fnast Sie profds200 /20410 paseedy t bpedfion SAH 288ng the
note, thus requiring entry of a second special key

mtinﬂgﬁ ggg%.i Aho? %ﬁ«%n Aé‘éb%gexrsfb% t&&ts‘i‘)gagH {pgéfir‘aﬂlyqﬁ R dctiled W ithth the

aul't "val'ue. Specifics ey’entries for
bed

neithel oetide BRI G heqler TR 1 S e CoRyersian module
optional preview function 517 is preferable ]

cappble op eprering standandived Jerpstiodhe nurgerig fosmal These staaidardized
allows a note or sequence of notes to be played back

forhate ugly itdleddaydiralldf deelode, RTEPEAKHDE and othar folaaiss After
By preview ng the sequence as conposed, the listener

chRBrsRBlig 6{:@1‘3@611 S8, KRGIrofds$ H@Kreiﬁoée_@dﬁ&tdpﬁraﬁt)n RPY Sfherein the
This function nmay be inplenented in a variety of ways,

B0 oS T LT SRS R

is made in operation 518 as to whether the sequence
SegBtsFete. If further notes need to be entered, the
process flow proceeds to step 512 for entry of further
notes (i.e., nunbers) in the nusical sequence. If no
f ur t Inétrallij dheore fegence meusidal ke, (-t othgdiey ot tanebcester is set in operation
nodi fied), the flow proceeds to operation 520 wherein
5 Ih eTHdesteye vd mpbarst tfor mditicningf tae adyjugncet indrehandlyapateyid.) in
be further configured to convert the 15 stored nuneric

dS&HHERE thel RtcBBEMhe feqtidhdee tPYefefabht RI30RY fi d by usi k
confi g%r atrigons as cénlj}meraet edc at?O\}BIe (1. é)é?pgToTnTnlf, R;Iulls)llnfga &

elﬁﬁlgmgﬂ]?ﬂot C clestflr%lilglg g me%tl%f;tﬁo’:pg gl%siﬁitﬁp EEYDI l\?[]Enleelf pZ‘,EéHwb}e‘"h a default

entered sequerice 1S s as a

converted back to the nuneri¢ format .for edjtj.ng o
K13 pesfor RAB{EBMSPER RS Biaenaer or RXAARIEI B OBt HEbodifiper the default
device is configured to performconversion in a
keyiis §i Major.i Bre&irabimiriers st ora hpagerk novmblogk ahdats preceding the actual
storage for ringtones or
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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200t her nusi cal sequences. For editing purposes,
preferably the electronic device is configured wwth a

W(c%{;ms@{%‘f,ynctl on that permts addition and de'ﬁé'ffﬁﬁ‘z{}%/ozszw
aracters at the | ocation represented by the curso

BGOSR CHY 555 BESPOBsSIRY ey peragg“%@r@#q%ﬁéeem diraion

press sequences and display sequences descri bed above,
departs frem the defauls veluartpenfics esto keyteatries formsljsting thsfdunation of the
on a wde variety of handheld el ectronic devices is
ngte bavedkedn dEeribbeind Alytraribios ahe sbodineat idGedFUSi ng
this systemcan be converted into a different key by a
m ni mal nunber of keystrokes. That is, by using scale

degr ﬁﬁ%{)h&}%ﬂ BRR N AMSRNEST7 @'ib?éfeﬁﬁ’ﬁl%ttﬁ&?p&gfeﬁ%to the sequence at
conposi tions nay eaS|Iy be transferred 1n text fornat

tain e di.sc
5 ol TR A o shBoRe BT Bpentpiba a8k Bk e
%Eggeld JThis is partjcularly the case for those
hag Vigg: PGk TS A EMPRAES  BRASFS e WRB RRS1CTHRRCA B Bpmposed, the
system This offers inprovenent over other
lijteneg arydsied andcersecRmlsTakea nmlcntiyedfontyes. Fhis tfivetion tnkayde
nmusi cal notation systemallows a conposition to be

ngjraﬁérﬁyceﬂl ©aiFietyoOays Nidchudiig Toi @Qnpld BEMan@dliyRpiahga key on

evices. Its intuitive nature enables better
m@QH@fﬁQEg&bﬁﬁngﬁ harmrony and nel odies. By providing a
9 |scern| [ e sequence, it augnents the .
edltlng process avoi di ng unnecessary transposition
ste t hough t.he for |nve
10 Geccht addttﬁmgsrtton gt‘}i‘f’F k AR Y hsnhrre%rme ish.
(gagerstandrng, appar ent that certa
el faﬁherm@éﬁsmee%tq lzﬁﬁlt thRpropess ﬂomrovﬁe@ﬁ fpsten Hi2 for
scope of the appended ‘clainms. Accordingly, the present -
endgryisd diumheen netea (iee. f muniiers) omdieceusich | ssjuendeu If nafiirther sotes are
not restrictive, and the invention is not to be

rehifdd @slbé entéreg oflglodifled), Jhe/Bow pRScREdS toDErafiBy SP@wherein the .
nDdlfled within the scope and equi val ents of the

e% rret % 01@ a#’@erabl t]f 5 kbR gﬁrﬁd to ﬁoqvgt't the .

orntn nusrc sequence on

d | ]

15 el By s?quX HiRane PE”%%W%? R ER T ereraced
nunbered key ped to correspondi ng notes in at

atou Gie-JhET DoMUY Ciche ARSE HOEPSedRp PIOSESRPACS. Preferably, the entered

sequence is stored as a MIDI file, then converted back to the numeric format for editing 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

20  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.
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conposi ng a sequence of nusical notes by selecting
nore than one nunbered key on the keypad of the
W(E‘?d%@)ﬂfﬂsgs device, the nunbered key based on thg-fRRRIEH23280

of the notes; and di spl ayi ng a nunbered
representation of the nusical sequence on the display
dorusing the keyhpressnednrices ansddisplay spquences descyibed @ioveidnecasy
nmusi cal sequence i s transposable to any nusical key

to undensthiibnihisicd) ABgKivg cipdleviide bad widpvasanbihidndheld electronic
di spl ayed. 2. The nmethod as recited in claim1l

deviceén’YE Fidedt ﬁ&tﬁ@,%%éic%l Qé!ﬁ%ﬂcg%nﬁedjﬁs?ﬁm?s‘ dynPdandRVEn

ers on the ypad for t notes of  a dirratonic

conmerbi e Bl SRRSO AP BB R RECPEIHY e s

progressivel y hi gher nunber. .. 3. The nmethod as _.
degrees ingtieadeef qoRVetionAl wesiiTa neteh GOMPORBIoRS May cpsly hsdranyigrad &
represented by the nunbered keys 1-7. 4. The

text formet,Isach assby @wail, gelt retaircdraeasily dishanilsidentjty vdfentviieved on the
keypad other than the nunbered keys 1-7 are used to
displayRER¥h GLth@ hfhdIRld. OThiP A AR Sdrly BE cie fheRdle ARAIPRINALIAT
t he nusi cal sequence. 5. The method as recited
X ' Y . W\ i N .0on-.al phanuneric keys of the keypad
w“hthgEgﬁﬁgggh%%mgﬁ%g#ﬂgpgaaUration paraneter for at |east
one note of the nusical sequence. 6. The net hod

hi o oo rsarh Ve v et SR AR TV By

used to adjust a duration paraneter froma default
Further, Biig sausigal mioragien systerp alleve p apmpgsident) beglismayed gpsty anthe

. to increase, a second of the plurality to cause the ;
ilimiteddureanty afihanéhefibdedeeselts mndtiee tdtuednotled battepbomplehensidroof 7%,
" cause the duration to increase by 50% 7. The ‘

4

... harmor ¥Rl 9tk | 8fied. 861 OB aGhRliP dlcthgbie ey fehe, i SRIRY8Ghe
nunbered representation conprises for each note a
" ‘ resenting. RiLE:G the note, and for at
em““gﬁggggiSﬁgaﬁaigg"SggPédg?B%%@ab$&§'s|ash, dash, or
peri od appended to the nunber to represent a duration

aneter for .the note. 8... The net hod.
AR e o Bralh iRl basboen AERTLANG: CBIR/BTH1 g Ppmases
sequence of notes to a standardized format_that is one
of clarigroryingdersiandinye b wilh hejappaggnt that sartaim hanees Higkmadificgiapgmay
9. The method as recited in claim1 wherein the
be prachiestoikithid thd sope ofiihe apmanded ciaima Aedoegihglyethapeesete
sequence of notes is a ringtone.

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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10. The nmethod as recited in claim9 further
conprising sending the nusical sequence in a text
nmessage to anot her individual by using the handhel d
phone's text nessagi ng capabilities. 11. The
method as recited in claim1 wherein the device is
configured to accept entry of an accidental to nodify
the pitch of a note by the selection of a

predet erm ned one of the keypad keys. 12. The
method as recited in claim1 further conprising:
CIAlMBeving a plurality of notes; di spl ayi ng the

retrieved plurality of notes on the display screen of
t he handhel d devi ce; and accepting a replacenent note
fr orwhidés dgieads:for at | east one of the plurality of
not es. 13. The nmethod as recited in claim 12
wherein the retrieved plurality of notes is in a

st andargdingithdf g ﬂﬁ{lm%rﬂjrdu%cgoé@ﬂhé?ﬁg Q4 4 haihaldRRYhR' device

14. A nmethod of formng a nusical sequence on a
haviag aheypadetnsca displeg, te wpyrad ndthn banalhild dewige dmdng a plurality of

nugi;bg ?ﬁ@{ys“ﬁ?ppﬁﬁy :r n%glf(onla% hg&gbglll dat qgask Sre O%Y gth% method

to corres
comphﬂﬂgln at | east one octave, the met hod conpr|3|ng
conposi hg a sequence of, musi c tes by sel ecti ng

mor ST RAHIEHEPIHEGOF BYSieal T prgR K5 RErehan gpe numbered key
onBO BRI dHand Hﬁmdh&l'd&lemé@b@lé Qﬁn‘fb@bédhé‘s‘a%sé?ﬁoﬂ B ARG the

of the notes; and di spl ayi ng a nunber ed
ﬂOF@ﬁW@sentatlon of the nusical sequence on the display

scr %%Bla?fngtJ‘%uﬂl@&gg%&e%ﬁwtﬁﬁ'ofqﬂg musical sequence on the display

screen of the handheld device, and
wherein the musical sequence is transposable to any musical key without

changing the numbered representation displayed.

2. The method as recited in claim | 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.

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.
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wherein the nmusical notes are entered by selecting a

soft key designated in the display of the device.

15. A handhel d el ectronic device conprising: a display
screen; a keypad having a plurality of nunbered
keys mapped to corresponding notes in at |east one
octave; and a processor configured to:

receive a nusical conposition forned by entry of a
sequence of nusical notes by selecting at |east one
nunbered key on the keypad of the handhel d device, the
nunber &be kegjhaslepse eacited b stadmod wheeeimmppiathagdmerirekeys of the

keggoﬁtdﬁa%{e used kg ﬁ%&*c{eya éugﬁgﬁ %Q%?n%%lr gfyls gtc %Esr%,lgogprée@ﬁé Qf kit ﬁgswal

heé nus sequence;
sequepteesent ati on of the nusical sequence on the display
screen of the handhel d device; and transpose the

nmusi cal sequence fromthe designated nusical key to

any gMus{eCbthb@Ys Rtited BNAAIRY 2 avHeRdin G IRERICST IRSS Bflepdndent of
w th the nusical sequence w thout changing the

thenspivpie pegbere pn dkeckayand aie wpd f adjesy a duration panagetertgom a default

N | : : . ) : '
IRy RLSELEA0 B0 ad B R L AT gt
causgnthe rdsirasiont toeddeepppm chnfloa thike of\ dieepludcdlitya talicasenthe duration to

. scaIE f.oy, an octave and wherein each progressively
Ingieh Vsﬁ@teir1the octave corresponds to a
progressively higher nunber. 17. The handhel d
el ectronic device as recited in claim15 wherein the
pr odesshie jmethesh aperecheshfip gelpisy k gvhergpy they displayed numbered

re;gléévélfl%gbﬁ ¥ohrifd&iSeah Qe ARAB YeRbschhify BRNARE!F the note, and

for at least one note, at least one of a slash, dash, or period appended to the number to

represent a duration parameter for the note.

8. The method as recited in claim 1 further comprising converting the sequence
of notes to a standardized format that is one of a MIDI format and a wireless phone

ringtone format.

9. The method as recited in claim 1 wherein the handheld electronic device is a

telephone and the sequence of notes is a ringtone.

10. The method as recited in claim 9 further comprising sending the musical
sequence in a text message to another individual by using the handheld phone’s text

messaging capabilities.

11. The method as recited in claim 1 wherein the device is configured to accept
entry of an accidental to modify the pitch of a note by the selection of a predetermined

one of the keypad keys.
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di splay the retrieved sequence on the display screen
of the handhel d devi ce; and receive a keyed in
repl acenent note for at |east one of the plurality of
notes retrieved fromnmenory, wherein the replacenent
notes are keyed in by selecting a nunbered key
correspondi ng to a nunbered designation for the
correspondi ng not e. 18. A nmethod of formng a
nmusi cal sequence on a handheld w rel ess tel ephone
having a keypad and a di splay, the keypad of the
W rel ess tel ephone having a plurality of nunbered keys
mapped-t o _correspondi ng..not in at | east one octave,
cah o7 relish R AT Bikadthl Che P RpeRRR: ave
cor raspangh plrdloy af potegr essi vel y hi gher nunber, the
met hod. conpri sing: recejving a designated nusical_ key;
ent &iPkying the fiieneed fralisysichates iy e %v?%’ew@gsqafﬁae jandheld
dePilctiraalii ty of nunbered keys on the keypad of the
w rel'ess tel ephone, the nunmbered key sel ected for each
not @centing e reaepgmssiendia dioth Ba keyradriappl leest ohe ohéhe plurality of
tes; and di spl ayi ng a nunbered representation
of the musical sequence on the display screen of the
Wi rel ess tel ephone, wherein each nunber in the

nu r representatian corresponds to the pi.ng of .

{he Iotids s o rectedgn s | 2o HEoHd S et s et EHIGY pEhotes i
in h kRANERSAPIoBmAGINA Y dFHTbLRY fleaYa WrifiRat changing the

nunber ed representation di splayed; and wherein

t he nusi cal sequence may be edited by using the keypad

¢ q . , _

coqiand i S RURIRC) SRRCSPRALAL D EhabhET LRl v
hagingiasiplypad sek @display, the keppadenfplac havaireid glesicp lhaviak iat plurafity of
B e BE o St e B0 PP B P the method

comprising:

no

composing a sequence of musical notes by selecting more than one numbered key
on the keypad of the handheld device, the numbered key based on the mapping of the
notes; and

displaying a numbered representation of the musical sequence on the display
screen of the handheld device, and

wherein the musical notes are entered by selecting a soft key designated in the

display of the device.

15. A handheld electronic device comprising:

a display screen;

a keypad having a plurality of numbered keys mapped to corresponding notes in
at least one octave; and

a processor configured to:
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retrieve a nusical sequence conprising a plurality of
notes froma nenory of the handhel d devi ce;

det ermi ne whet her the nusical sequence is in a
nunbered representation; convert the nusical sequence
to the nunbered representation if the determnation is

negati ve; generate a display conprising the
nunbered representation of the nusical sequence on the
di spl ay screen of the handheld device; and edi t

at | east one of the notes by using the keypad to
change thequnbnmﬂ@ﬂpempaﬁ@mmﬁnmgmbpﬁnWhefawgmsaﬁeofnmﬁcd

no O SR G DL AR G S, eGP ST el e e
nuiiBemed key y&l@t@llmsém meniagp@gaﬂtheﬁ@tees are keyed ln by

sel ecting a, nunbered key correspondi ng to a nunbered
desi gnat [4SAtPGrdesigRateb MUBSHdY pRGCitsE &vith themuw@l sequence;

devi ce aﬁlsﬁl‘ﬁf by nﬁﬁlbbféd(‘rbﬁ'hﬁh‘gagom?ﬁﬁ' Rudif® s&Rkh&Sor e Jisplay
portabl e telephone.
screen of the handheld device; and
transpose the musical sequence from the designated musical key to any
musical key by changing a key reference associated with the musical sequence

without changing the numbered representation displayed.

16. The handheld electronic device as recited in claim 15 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.

17. The handheld electronic device as recited in claim 1|5 wherein the processor
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
retrieved from memory, wherein the replacement notes are keyed in by selecting a

numbered key corresponding to a numbered designation for the corresponding note.

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

receiving a designated musical key;
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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; and

wherein the musical sequence is transposable to any musical key without
changing the numbered representation displayed; and

wherein the musical sequence may be edited by using the keypad to change the

numbered representation of the musical sequence.

19. A handheld electronic device comprising:
a display screen;
a keypad having a plurality of numbered keys mapped to corresponding notes in
at least one octave; and

a processor configured to:

retrieve a musical sequence comprising a plurality of notes from a
memory of the handheld device;

determine whether the musical sequence is in a numbered representation;

convert the musical sequence to the numbered representation if the
determination is negative;

generate a display comprising the numbered representation of the musical
sequence on the display screen of the handheld device; and

edit at least one of the notes by using the keypad to change the numbered
representation of the musical sequence by receiving a keyed in replacement note
for at least one of the plurality of notes retrieved from memory, wherein the
replacement notes are keyed in by selecting a numbered key corresponding to a

numbered designation for the corresponding note.
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20. The device as recited in claim 19 wherein the device is a portable telephone.
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