METHOD OF COVPOSI NG MUSI C ON A HANDHELD DEVI CE BACKGROUNDOF THE | NVENTI ON
1. Field of the Invention 5 The present invention relates to nethods for
conposi ngwousesm19dger e particul arly, the present inventi @ornshabses;2zke the
use of keypads on handhel d devices for the conposition of nusic. 2.
Description of .the Related Art The w rel ess hone rket has grown
rapidly in th Z?P%QEQQMWEQWFSJE&N ’ﬁ% JEWF!! he

m niaturization of the wireless tel ephone concurrent ly with the -expansion
of the phone's capabil | s typically cone

equi pped with a proces&é %ot only the transm ssion
and reception of tel ephone cal | s but aI o) for t he execution of a variety of
sof t warge ap Tolg'y ent on the w rel ess handhel d. For exarrpl e,

typi call appﬁléélg??(k)ns vg‘\?gbl?ncl uded cal endars, address 5 books. ;'iid
entertai nment ganmes. In sone cases, the w rel ess user is able to custonize
t heSphone, iThelprdentgntdnéon mia’tthgtmrraethods fof carhgoshandhst Madiegpltayplaalyd t he

di stinct tel ephone rings associated with the recei pt of an incom ng

t el ephefeyeit invAftidntelaRldid Bie RE oPkdyBh&Sh ﬁa%tlﬁélh‘a@@ic@fbk gRs increase, so
too is the desire to differentiate an individual's phone fromothers. For
exanpl &oml lfaonotor\r/lv(lilqg room it |s often desirable to be able to

di ffer éRtratre parti‘cul ar user's phone ring fromthat of others. To neet

t hese and ot her obj ectives wrel ess phone manufacturers and providers
often RI ovi drsériptidiPoethe Relsted Airpr consumers. That is, the ringing of the
phone, i.e., the

The wireless telephone market has grown rapidly in the past decade. Recent trends
) have foéussed on the miniaturization of the wireless telephone concurrently with the
—expansicn of th# phone’s capabilities. The wireless telephones typically come equipped
- with a processor and memory for managing not only the transmission and reception of .
telepione 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. 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

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.



ringtones, may be custom zed for the particular user.Generally, ringtones
may be i nplenented on a wireless device in one or nore of several nethods.

I n parti owbange/m9s3sngt one sequence may be created by a eofrtusass/oagpd i cation
on a host conputer and transferred in a suitable format to the wrel ess

device, for ex "{\%Hlargll%,mng(}gﬁs %@Efi&gfeﬁgn{%woh Qir8ed deGRE tlrﬂ)r?ecﬁ] +&%lof

connection, suc port on the host conputer ortunately,
this method require separate .host conputer to co se the sequence and
is furt herse‘fqrﬁ]%ﬂ“é%oqssn&‘@&ﬁi“ﬁqrﬂ‘bnﬂ@?%%ﬂg&% nﬁyah‘?scfeé’rtng)dt e ?f’gmﬂ‘%t ed sequence
to the wirel ess phone device, thus preventing the wireless user from

spont aneo@Bplicabompogihasf camputeg et sansfersdre g shtphle Brmeblepbe virelses deyeas.
separated fromthe host conputer. Ringtones are al so available for

downl oadi ffigr éxample thevugh tg infefredport 6anlitdrecleeticall canngeiionesuph ayihdargh al N t he
first instance, a host conputer is again typically required for receipt of

the dogn! @agh pdPbh Hs6nthuRE P Unddiurafch] %@meﬁioﬁge&di&%tsbﬁaﬁe%stpormUt er

to the wireless device. In‘the second I nstance, the nunber of avail able
ringtones is typjically ljmted. Unfaortunatel neither instance offers the
i rol ess. GaRPuEhle Gmakes (8 srdienecii s SHIRE Bindrea it g SRRh AT BfonsBicence,
i.e., to conpose nusic. Another avail able nethod involves the manual
creation &€ Ompletedhspayprcede iseEdesyphppedeyiess thyy Preygnting the WitglRsarsey t he

ri ngtone sequence. In the manual keying nethod, the user typically uses the
wirel ess ffehesjontanedsiypaposing a, rirtghmmera ntse tiusicel conipesitian sdgusegaeated
keystrokes. Wiile this nmethod does permt nusical conposition directly from
the keypagrof the MestWofpufRes device, the input sequence and display notations
require significant user training. That is, the current nethods for
generating ringtone sequences on handsets

10 Ringtones are also available for downloading from the internet or from the cellular ,
phone provider. In the first instahce, .a host computer is again typically required for
receipt of the download, followed by a separate transt:er step from the host computer to

i the wireless device. In the second instance, the number of available ringtones is typically
limited. Unfortunately, neither instance offers the wireless user the creative latitude to

15 create an original musical sequence, i.e., to compose music.

Another available method involves the manual creation of the ringtone sequence
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, tfle 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



are rather cunbersone. For exanple, for each note, a sequence of codes
involving letters, nunbers and synbols is typically required. This is not
an intui twoeost@apssand interfereswith the creative procegsT/USRIGHE3289
considerable effort is required to deci pher the displayed sequence, again
interferin 1 th the creative, musica sjtion.ef.forts.. Agcor.dinaly,
what 1o nodha fehlfe mEESt PR R RerBEPRE) ey S h e SERIRIARY

t hat generates an equally easy to conprehend di spl.ay of the entered
sequence. SOVRRGRYagyn migidrngprth RCIFat Y RPEGY COMROSHPREEPHY, the present

i nvention provides a nethod for entering a nusical sequence using a keypad
of a handhel d el ectronic device. A nusical sequence is formed on the keypad

of a handhel d s&%xérﬁﬁrgg%aﬁg %@greaqs Mé/a%g e EmERYP RS Kefpddfudi@ndhel d

devi ce are mapped to-correspondi ng notes in an octave. e sequence of

musi cal notes i.s entered by depressing at |east qgne nuphered key on the
keypad anGOIBP%Sﬂ)ﬁl%t?'ﬁtggeﬁve?ﬁ@P Fg%ﬁ?g' 8P QSeAPEL eBﬁggPla?'ﬁ 5&??é?f§e on the

di spl ay screen of the handhel d device. According to one enbodi nent, the
met hod® f oFCQUBRGH Nng a nusi cal sequence on a handhel d devi ce 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 mapped to corresponding notes in at |east one octave. The nunbered
key sel ected for each note corresponds to the mapping of the notes in the
nmusi cal sequence. The nunerical representation of the nusical sequence is

di spl ayed on the display screen of the handhel d device. According to
anot her enbodi nent, the mappi ng between the nunbered keys on



t he keypad and the notes of the octave are represented by the nunbered keys
1 to 7 to correspond to a diatonic scale for an octave. Each progressively
hi gher nowe 20e%/t1b35di at oni ¢ scal e for the octave corr espomds2608/023289
progressively higher nunbered key on the keypad. According to yet another
enbodi nent, after the nusical sequence is forned, the sequence of nusical
notes is converted to one of ﬁwme and other features
and advant ages of the present inventi on are described below with reference

to the draw ng LA kagram
il lustrating asr&?f%‘gﬁet {?‘Ei%reg%%t%l? Rregel f[}VDRp\VI\! rlgc%rﬁl f %P’r‘?ﬁlf‘)d fﬁr gntgr i's a
diagramillustrating a grand staff used in conventi onal V‘éstern staff
notati on fBieakscapgnge usiag pdeypadiofgrhandheald eleeiroms fyisee Y PRl SLMIERCT 1
accordance with conventional Western staff notation. Fig. 2Ais a table

i |1 ustr at iforgned @anitheikeyped ofie bargtheldi domise i Thetrvenbaéssit ks ofi therkeypadrofghe 2B- 2C

are tables illustrating conversion fromconventional Wstern staff notation
to nuMeri GakiheRt deQitelabe MEFHIAAE06@ePpbhdin®AGteSTAIIRR! THE sédiRny &Fsent
invention. Figs. 2D 2E are tables illustrating conversion om conventi onal
Western s i

enbodi men%ﬁ%f;c {iﬁott@s llrsglgtgl;]e'(ta %If%;n%%l@s't 81%2':‘—1[}“@&8&) | ag rgﬁ;ﬁ% ust ratl ng
conver si og [? duratl on, and ot her . g ters fro nventl 2’2?}& Western
staff not S1SPB¥INESHERRerical IsPigRRRALi %enF%P %Yc%é‘?eﬁ with one

enbodi nent of the present invention. FIG 3 is a d| agramillustrating a
keypad andamfihsld deyicgf a handhel d el ectronic

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

15  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

20 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.



device configured in accordance wi th one enbodi nent of the present
invention. Fig. 4Ais a diagramillustrating a keypad and a nusi cal
sequence wo 2a0adilspsay of a handhel d el ectroni c devi ce ceoTiugeesd2i2ge
accordance with one enbodi nent of the present invention. Fig. 4B is a
diagramillustrating a graphical. . n [ ofation repres at.i of the
rrusigcal seqﬁzlﬁ%eeange%?eétfgaém{%%a? %dvgﬁ té‘} ?Sa();f t@?é rﬁlgeél.?m S\.S |ng?rg§%§c%1§g(g di agram
iIIustraL%Yg_a conventi onal keypad entry format and the correspondi ng

di spl ayetosy Withgeterghes tofhs dwmvingsquence entered in Fig. 4A. Fig. 4Dis a
diagramillustrating a conventional keypad entry format and the
correspondi ng display for the nusical sequence entered in Fig. 4A. Fig. 5
is a flowhart illustrating a nmethod of entering a nusical sequence in
accordance with one enbodi nent of the present invention. DETAI LED
DESCRI PTI ON OF PREFERRED EMBODI MENTS Reference will now be nade in detai
to preferred enbodi nents of the invention. Exanples of the preferred
enbodi ments are illustrated in the acconpanyi ng drawi ngs. Wile the
invention will be described in conjunction with these preferred

enbodi nents, it will be understood that it is not intended to limt the

i nvention to such preferred enbodinents. On the contrary, it is intended to
cover alternatives, nodifications, and equival ents as nay be included
within the spirit and scope of the invention as defined by the appended
claims. In the foll ow ng description, nunmerous specific details are set
forth in order to provide a thorough understandi ng of the present

i nvention. The present invention may be practiced w thout sone or all of
t hese specific details. In other instances, well known process operations
have not been described in detail in order not to



unnecessarily obscure the present invention. A nusical sequence is forned
on the keypad of a handheld w rel ess tel ephone. The nunbered keys on the
keypad ofwoDheodmapsisel d wirel ess device are napped di r ecPCy/useos/ 023289
correspondi ng sequence of notes in a diatonic scale of an octave. The
sequence of nusical notes is entered by depre55|ng at | east one nunbered
key on the keypad and GBRIH , O OFalH ] adi on of the sequence
on the display screen of the handheld devi ce. NUSlcaI notation is

responsi bl e f oFig. ¢Arieadivgraig iltosahtig] a éanvestionahWettesi stafffadiafioe fdrinans, by
means of witten characters. The present invention provides an ef fici ent

nmet hod for conposing nusic on the keypad of a handheld el ectronic device by
using a nusic hi aBiea dingsane Huskping A grgnd galf ysekingpenygational Westernstadl cal
notation systemin lieu of the Western staff notation system or ot her
systens. Tbetit&iraran staff notation, also known as sheet nusic notation,

enj oys wi de acceptance throughout the world, particularlyin Europe and the
United States. |t relies on printed staff, typically designated with a
trebl eSor bassFigd€is aﬂtaﬁr%ﬁluaﬁe"}gd@wgeﬁwreﬂﬁe?wé oPathsPRYRNEann t he
staff. Unfortunately, due to its reliance on a graphical display, the
West er n stVedsterg ytaffaotatioas not | end itself easily to conposing ringtones or
ot her nusic on a handhel d device. The present invention provides a method

f i handhel d d gt 3t tem t hat
< Caphbi ¢ of P AdRAHIGTIG e SRR K e g PanGrare (P a esent od by

the Western staff system but in an easily understood and transmttable

numeric nusi calp 0SB ard WBIR il A8 APSInvERRA H AR LoRRNATRY 8V SstérRBlagSent ed in
the nusic notation system

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

10 Figs. 2D-2E are tables illustfating 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.

15 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.

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

musical sequence depicted in the display of Fig. 4A.



used in the present invention include pitch and duration. The Western staff
notation is -described herein for conparison purposes, since its use is

wi despr eastoaneahigsaer al | y known to skilled nusicians angctarsp@see®rso | n t he
Western staff system the pitch is defined by the positioning of notes on a
staff. A staff i aper.al | I i A i di nt |ines
W th spaces i anét4 \%elg%.d?aér%? gﬁfglrre?r%/aﬁ%o&(rlg%ﬁosnggﬁﬁkﬁf%rgwsﬁogﬁ% ag? ﬁzlieapi ece to
designate the | ogcation of the staff within the fr&qy ncy, space. For

exanpl e, CPEEPPRENE display for the samemusica] seqrenceentersd in Figedded above middl e
"C'" (i.e., the note with a frequency of about 261 hz). In contrast, the

bass or "F" cl %E)%. QEsiis%?afg?eﬁn Hnﬁtrﬁﬁg% %(ﬁl?’%lgrﬁnrmep Bd e "forrhﬁlt:#n itﬁee way, the

Western staff notation provides a sentdtion o vari ous
pitches required.in.th sical sequence. |ndependent of the notation

syst em uségfrestpﬂ%dl% fhgglgy Eé]fsthf)mﬁceﬁfﬁ?erﬁcﬁﬁlgﬁegﬁ% Elgi‘ %E‘rrusi c as does the
diatonic scale for the octave. In nusic, an octave is the interval between

one nusical nofg 3ng, ABRLASE IINGES MR théthod f dMbrif d hasifd1884RAGYIn | N the
Western staff system notes an octave apart are dgiven the sanme note

designatign. Thus, .ever note is,one octave .apart from an adjoining C and
the two n8f°é’§&-%§?/glt§ OPFéa\Egﬂlgﬁan %ftihgplbefserg:"ffepﬂo‘gont rast 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
handhel d, preferably the keys 1 - 7. In order to understand the basis for
mappi ng 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 is provided.



The chromatic scale is a nusical scale that divides an octave into
subdi vi sions of twelve pitches. In other words is, a selected note will be
f ol | owed Wy 20ds/ned3es in the octave before the note an oetaws2aboy®ss he
first note is reached. Each pitch is separated fromthe adjacent pitches in
the chromatic scale by one half step, or semtone. Each of the internediate

frequenci s | ORGSR PCRIPTRSN WP pRIRHIERED EABIBERAY Of
approxi mat el y & precear g rhnterear ate rreguency. The
di at oni ¢ scal e Re&sermte sl s0tv Hef midedn dbtail n@picerfedainthodimanesttht snventit ave of

pitches by seven notes or degrees. These degrees are selected to provide a
particul a'Exﬁﬁlgﬁ:%F{Hé réferréd éﬂiﬁécﬁﬁkﬁtﬁﬁfgﬁﬁﬁé&a‘tmn R cORpERy ifE@aGsRsOf the

octave represent progressively higher frequencies in proceeding fromthe

sel ected Rot.e to.the.oct f the.note, i.e....the note havi a frequency
or o toh tubehE B LS Beatt n Rafund e wipt Bo g B Sblbenlsr
these scal e degrees are designated by the letters A through Gwth selected
acci dent aMgll bp uaderstgpdithatit gy nat inferded e Hadt the Invenen ©Fush Pcfredet ters to
cover all of the 12 pitches (in the chromatic scale). A sharp represents a
hal f st epembodiesats. iOn the coltrampat Basteadddl tatovarditembigesamhdificatsanspardlecr ease.
In contrast, the nunbered or nuneric notation system as used in

enbodi menkguiQiledth 8s RIaf ®6 Mclided SAthiPihe spR® B Scopb 8N tHREEVehtidn hOdefided biyhe
di atoni c scal e degrees and assi gns the correspondi ng nunbered keys on the

keypad to e e t . e
synbol s ug](iaelc;h %;t?ncfeﬁgiag g’r glrtg? ?%HOB? ré% ggstc }é\&? es :anrr?g{oglg %%%Yffco{eg%l}sﬁg%? f(ﬁ]he staff
within the frequency space. For exanple, .the treble or " cl ef designates
2 staff | GLSEROABEVLS %%m@ﬁ"%derﬁav ng of Hie AeeRt ipvenion- SP@@EF@E‘Ey of about
261 hz). In contrast, the bass or "F' clef designates the staff bel ow

m ddl &0 " Cinvention may be practiced without some or all of these specific details. In other

instances, well known process operations have not been described in detail in order not to

unnecessarily obscure the present invention.

A musical sequence is formed on the keypad of a handheld wireless telephone.
#" The numbered keys on the keypad of the handheld wireless device are mapped‘directly to
15 acorresponding sequence of notes in a diatonic scale of an octave. The sequencé of
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.

Musical notation is responsible for representing musical tones, and their
20  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



this way, the Western staff notation provides a graphical representation of
the various pitches required in the nusical sequence. Al though the Wstern
syst em i swoi2d@lon9oissed, the letters assigned to notes arecmatszeoderd2gd i abl e
in an intuitive manner, i.e., they are not readily understood by novices to
nusic..F rcgxanp nes, for t he trehl esjignate t fol |l ow ng
not es, IES’PSQP hﬁogﬂl{]eﬁeét?}?)st flefﬁ Gpon Ep&meg S%Igc t’ﬁ’lcaﬁiﬁéie %%wﬂggi gnate the
not es F, in order fromthe bottomup. In contrast the "F" clef
uses d|t116t>’er0érb@sswéfffeW&bé/pgwtqomﬁnfi@fhet ﬁbéanlﬁégméﬁ@%‘iﬁaﬁ%f That is, the
lines are labeled G B, D, F, A and the spaces are designated A, C, E G
Unf or t Whdoreinately dge emits thtiahceatn 4 graphicalgisptayr thg Wesentsaffiystem does aotd | earn
the note identifications and their corresponding positions on the staff.

Mhenonij&y lfsurfteaﬁ to8bnp Sfﬁlgn bnéd %ther hfulic ttnttehéhahelaldetﬂ;eam rés¢gy y CGood
Boy Does Fi ne" or the " ef) have been used to aid with the

nerrgrw’n?JehR{i‘xhgtfog df%gl i do%% g%ﬁﬁgﬁﬁ, {)*},%[ ﬁaﬁaeg?gil 0G5, 2hdsie TO furt her

appr eci ate |es presen hemuse s ern staff

system and attenpts to a it to handhel exanpl es of nusical
sequen@@?t‘P%Sist‘Féné}tﬁ‘ﬁtﬁéﬁt’?ﬁggﬁfmﬁ‘@é‘t’e’t“ﬁ’%‘iﬁét éﬂégﬁielp&?t“teg‘géd and descri bed

below Fig. IT1Aillustrates an exanple of a conventional Wstern staff

not at i eepresented dytthe Western siafif systinh,fhast aran qasily hederao @t apl teanemittableby t he
sequence of notes (designated by the letters). The pitches of the

i ndi vi duakrioateRabfoemaet erm ned by their |ocations on the staff, and the
designation of the staff (here with a treble or Gclef). Fig. IB
illustrates a piano staff or grand staff, which is a conbination of both a

treble and guRASShEhREt inporthip ara-ﬁfﬂé?erg’?e?ﬁes%ﬁt@& fin heRLRREM Sk S?ggﬁllence of
notes | ower than the | owest note illustrated by the treble aff. As can be
appjec Iueede 'the present invention include pltch and duration. The Western staff notation is
“described herein for comparison purposes, since its use is widespread and generally ok
" known to skilled musicians and composers. In the Western staft system, the pitch is
" detined by the positioning of notes on a staff. A staff is generally defined as five parailel,
~equidistant lines with spaces in between. Clefs are symbols used at the start of a piece to
5 designate the location of the staff within the frequency space. For example, the treble or @
“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.



t hough this nusical notation systemis wdely enployed, it requires a great
deal of training to recognize the individual note |ocations and their

cor r esponsiongoguitbsies, especi ally when the nuances of Wesrarspoosws32go ar e
represented. Mreover, its reliance on a graphical display nmakes it
difficult to PressRhsdldd EadiiEl pdbSRlAYOARE SRARISHA | Heh Ol on handhel d
el ectroni c devicés, Such 2% relfess phones.  I'n"con Fast> < 'n e various
enbodi ments_of the present invention, the nunmbers 1 through 7 are entered
on the keyFRadimenisstheprssat yetien yss et bated numheredaptieaatalin -
correspondi ng di atoni c scale. Because the Western staff systemuses a fixed
cor r espondésapiclbefi the soteas gateeal yrdgfinedsbypihe ampplagyof theammsgrofor a dstonigscale
difficult. In other words, a particular note placed on a staff designated

by a part iferan@ictavt ehtomunbedddiays oh Bheckedpddl fdRE Rindhslddprefdrably thtkeghnnge
keys, the note or staff nust be changed or other synbols (e.g.,

acci degt absh qistio BRaAddRT e THLS FG IR EARSR 1 IS0E QALY fahnd EPERENt ati on

of the music sequence. orate, "ea atonic scale 1s usudlly
referred to by the root nate or topic nate, .i.e., the first note.in the
hscendi ng "PEGHRIH ffErees i thiotiaye, Rehgrdisgission A e aipmaggsedt andibe ||

al ways have semtone junps of 2-2-1-2-2-2-1to traverse thel2 sem tone

i nt er val s dfagniq sralesfeppreogiaraierrvadadot e and its octave while a Mnor scal e
has sem tone junps 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 exanple, in the C
maj or scal e, whhebhromatic scad B acousicah kealatheddifles awopas intoosupdivesti dnsrof

(wi thout accidentals) can represent each of the steps in the scale.But, as

i 11 ustrat egelv@pirdt@s. I3 Othet Vords i WHRKCte@mote\@illBBIIoWBd BY 1 B ade& i the he seven
degrees in the diatonic scale include several of the letters nodified by

accl d?dgt b Stald before RORGBD SN QEtald MR the first fb( Esf;%&é‘hie& EXAPRER is stpfate TR OF

scal e seven scal e degrees are represen

- from the adjacent pitches in the chromatic scale by one half step, or semitone. Each of the .
intermediate frequencies in sequence for the octave represents an increment of

approximately 6% relative to the preceding intermediate frequency.

The diatonic scale, as a subset of the chromatic scale, represents an octave of
15  pitches by seven notes or degrees. These degrees are selected to provide a particular
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.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 system, as used in embodiments of the present invention, assigns the
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t he sequence G A-B-C-D-E-F#-G Thus, a nusical conposition witten in the
key of Gwll contain nostly F # s instead of F naturals. The Western staff
syst em acwormmwiad®s changes in key by using a key si gnatrgrais2008i03328%
denoted by the collection of accidentals placed after the clef sign, as

further il t i Fig 1C Cl fii Go: o FlI [
dosi gnat | SHHEFSEE I tonttssalt BeBRERdn'Ssiefy e coesblpdlfb pihiied R,
the conposition in the G mgjor key, the "sharp" accidental placed on the
5th Iine GPt}P%léeyE?%ﬁtﬁF%?cf@S@Ege? at throughout the score the notes
appearing on that line are "sharped”, i.e., increased by a semtone. Wile
this notation nethod works well enough for indicating the pitch of a note,
it is unw el dyIn thep¥esigrnisiatisysisrmp clstseare pyumbpivusediab hestarbofaeeedP sequence
fromone key to another. As noted above, the nusical sequence according to
t he di at odesigistaihe locitide bt the dtatffywithia tienfeejuenof spde - Hor2xample; the ti@bletdne
octave. Thus, to change fromthe C nmajor scale to the to the D major scale,

A an exanpe cf%@‘élk‘ﬁ@%es‘%ﬂc stdtr RhRE W HidaRaweq; £ et v E fleQuddcfFof#- G
This occurs because of the Western staff notation system s fixed

over conos SEnbee Beh TororanS MRaRE fy bR BrOE R AR RRER Nl ol

not ati on system by _enteri n& and di splaying nusic in accordance with a
nuneric (&S watithe Wastern Haldinetation groyides 4 2E3phycahiepmasentaliorsel the yggpous
"nunbered”) nusical notation was first devel oped by Jean Jacques Rousseau
in the ei ghtlesmedquired m theymwsnwhl sespuevedel known in China. Instead of using the
letters A through Gto represent the pitch, the nunbers 1 through 7 are
used. Further, instead of assigning a fixed pitch to a letter, forexanple
by assi gni ng aApihbagh bk Wéslerhzystérn igwididlyaused, thdRttotdrEsipiedy abRFuRdpt ed in
10  identifiable in an intuitive manner, i.e., they are not readily understood by novices to
music. For example, the lines for the treble clef designate the following notes, in order
from the bottom up: E,G, B, D, F. The spaces designate the notes F, A, C, E, in order
from the bottom up. In contrast, the “F” clef uses different note designations for the lines
and spaces. That is, the lines are labeled G, B, D, F, A and the spaces are designated A,
15 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.

20 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



enbodi ments of the present invention assigns or maps each nunber to a
particul ar degree in the octave, i.e., in the diatonic scale used for the
parti cul avoeedsamesssThi s system of mappi ng a nunbered kepcrasacsdeg2ee in the
diatonic scale also facilitates key transposition. Keys are inportant

because they wi]l..affect the “nood’, of th Lece. Keys are al dependent
on the. r angeRble P Simonts of RS (aefigphif plrRafer B Bufnd AR T o
designed for the range of a particular vocalist or instrument will sound
best when iRdiudedmetssiarg dptermingdhyetheir fpcadonsanthetaffeand the designagpon ehthgp) e,
sone people believe that the F major key is nmellower than the C major key,
whi ch i s gewfigheatelwitlt hoelgtdr Galdfe Bigi tBilbustratesa plamatayf, ortgransyad iwtgelkisys i s
commonly done to accommodate different nusic, different instrunents,

di fferent J\ofdination 8EBoth ANFEbREMAAA by cIbO(stibl € TH!BAsS s @prebd £8dquéite The
enbodi nents of the present invention enable transposition to be easily

per f or ged. LG, i R Fall 0, sed
B ccor di g °f BoteS RERE el unddoSias o B SBhued BTRRIb e A LR EREARES
anot her, for anple, fromCto E,. the nunbers for the note o .not change.
Changi ng Houghniy SW%@%&SW?gﬂ*@éywpleﬁ%girﬁ%waesme@sﬁ ation in
the header for the ringtone or other nusical file. Editing is facilitated
by a neanittagfing todeenghig thehiodividpal hete hesatiensanditheir garespondiigpitrhesit er ed on
t he handhel d keypad. As further illustrated by the exenplary enbodi nents

descri bed ebskiatly wish the mifaneeslof VéstsR niulicae€ tpetaaied. WibdddotdrLitdneliBide @nsy St em
of the present invention is easily acconplished on a handhel d el ectronic

devi ce. Fi : J . i i i i
Goel omn] ggasphi%ﬁ‘l By AGResAt bttt tb!pPrateht G th SmYR sl sPReShCRbalkebund
10 on handheld electronic devices, such as wireless phones. In contrast, in the various

embodiments of the present invention, the numbers 1 through 7 are entered on the keypad «

to correspond to the respective scale degrees of the corresponding diatonic scale.

Because the Western staff system uses a fixed correspondence between a note and
its pitch, key transposition is difficult. In other words, a particular note placed on a statt
15  designated by a particular clef will always have a predetermined pitch. To change 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
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.

12



Western format. I nspection of the table reveals the difficulties found in
transposi ng keysin the Western system The top row of the table indicates
each of twe 2eéwmpmsi c hal f-steps (or senitones) naki ng ppTiuseooshersnt i c

scale with the second row i ndi cati ng exenpl ary Western staff systemnote

desi onat] 909 4 SfvdiaRa3EFls, 28Ry o HIFLRHERRE R pRRF hefls, MISIaN el g (e

second in e se ce’o no e ue onic & in

t he maj or ke s C, D, and B. As I nown to skllled musi ci ans,
the first thediatopic Sé%IEPf‘%‘IdetSﬁeerQeﬂféI‘e leticrs qddygeeidentals (het thamsArgnat ed by
the key. That is, the first note (scale degree) in the C major scale starts
wi t h C i nflatse Rt stspeaifisgsingie, By Gompascalksrseverhssaksalegrenpane representedriyner.i ¢
systemis designated by a "1". Since the nuneric systemused in accordance

wi t h enbodhdRgtience G-AB-(RDEBFHG] THEY) bindiBicABSdrgptsitionevieriaike Reyldd G to the
scal e degrees, this table also illustrates the mapping of a particular note

(desi ggat ¢d RYn@in ﬂﬁ&ttfycf“# ggns gtoeq;qlaﬁxal%em letter) to a corresponding

nuneri c system nu ependi ng on the key selected. This mapping is
shown in further detail in FIGS 2B -- In particular, FIGS. 2B - 2F

li st I I t I I th

reference Lo t e e iafavled? I’q‘?ﬁcgeﬁe %ﬁée%ﬁ‘a kg°§ﬁél§§§%@h§§% el 'z ea

in one enbodi ment of the present i nvention. For n@fﬁ@ in the key of D
e n

maj or, thdhisdadenciedyprsthg colgctign OBeqoadf:etaIﬁlée@é@ﬁs&&e t % fupbersequence

D E- F#- G A-B-C#, as shown in FIG 2D. For the key of C major (i.e., the key
r ef er ence il@)stratelién Epall €. despeeds, Figrl Gillusicdtes/the desgreation af garialiskgyd d'drhe
sequence CGD-E-F-G A-B, as shown in FIG 2B. As a further exanple, in the

key of E pRAfple, hitRds tatRUCHE ARk bPthe@BmPESiAYL e CRRAdjoRkERftH REarp® t he
sequence E—FI?#]B&#; A- B- C#- D#, 1gsﬂ?ﬁrther sIIrll(gwn1 in FIG 26 Iﬁ}oeach e(l:ljgse t he

meppi f&ﬁ‘e‘?nﬁ%%&??sn e SR O 1RE RN throShdUE HRUCoRBERFES

accor

+,  appearing on that line are “sharped”, i.e., increased by a semitone. While this notation
methed 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-

15  2-2-1 for the octave. Thus, to change from the C major scale to the to the D major scale, 4.
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
20  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



t he sequence 1-2-3-4-5-6-7. That is, for each key, the Western staff

not ati on desi gnati ons of notes are mapped to the sequence 1-7 for the
nunber ed wotada/mapsssystem | n accordance with one preferpetd/soisdeizent of
t he present invention, the entry of notes onthe keypad of the handheld

device proceeds . wth a default y. of C.. This,corresponds |l with the
nuneric sf’s(?‘%ﬁfe Y SIeTRE ﬁﬁﬁ ?f%me}}zeiwld&gefgutp? DpIREn Fyrsetm%\%’[péedi '8 assi gned
to mddle C.2 As a further exanple, FIG 2D illustrates the mapping of C, D,
and E maj §Mmbeduments af thepreprat ventiqnassigns or moRs eagh pmberdo jaearicylan dpgres ed
system (for the diatonic scale) in accordance with the present invention.
FI G 2E i thetoctived.ea imtppdiatgniofscaly ufod fanidie partgjilar ogteed.es from t he Western
staff systemto the keypad nunbered systemfor the seven degrees of the

di atonic scal e and includes accidentals. For exanple, an "E' note in the C

maj or scal e i nThixesy¥ém @Trfappifd maysr&kdyapa degred in the diatdric ke l156TET i C
system whereas an F# in the Western D major scale maps to a "3" in the

nuneri € Syst J: QUS ' i avept i @n c The "2'
M est natronelkel i RLhGTK BRI IRRh Nonbea TR il B RibbVof 10,
described further, with reference to, FIG 2F. It is to be_apprecjated by
Ehose. sk teekiesen Keyasre alsAAEPCHE: Ao tae e Brsinst Serslie RGeF | BT FOTReNR gher ot
can al so designate an equivalent to the sharp appended note. For exanple, a
"C#" not e musiceheAmpasision desigaed fop theange of ppagticuldayogpliskemnstrymeiibn i s
intended to extend to the mapping of a note to a nuneric note with a "flat"
appended asuribeal Whermtht compodsiti@id inogdan sdraaipmiusical KegsvdHor axameple.sonrt e

desi gnation. The nuneric nusic notation depends on assi gni hg nunbers to

octave di abaikb BelfGa et HRAF RRj0IREY BNALIWS tHaAUREC nhdiérkeyl whithl idgddRfallycul ar
synbol to a particular pitch.

10 thought to be brighter. In summary, transposing keys is commonly done to accommodate

2 ditferent music, different instruments, different vocal ranges, and generally to make music

more interesting.

The embodiments of the present invention enable transposition to be easily

performed. In specific, when a musical composition or ringtone composed aécording to.,
15 fhe 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,
20  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



Hence, those famliar with the nuneric nusical notation systemw ||

appreci ate the ease with which key transposition is performed when entering
or editi ngormes/a9ssn accordance with sel ected enbodi nent cwfustévs/ops2esent

i nvention. Rather than changing each letter and in sone cases adding an

accidental, .t numbers ip th u [ t o) han icis
fr ansposed FEane SHESFagm B PP ey B S e ey PR e b ©
transformati on bet ween keys because the numhers used t.o_represent the
respect i vETSENEARS) BBKIEIPIRTIChIemAleS@isgY "ﬁ*eospcqwéosvea@éaﬂwmpw t he
nunber 1 always refers to the first scale degree or increment. Thus, in the
C maj or sdéstern bteffsgsjermmote deisigBatimisder the semitdres| dhesumbers imeachof thee | s
denoted as 1-2-3. Simlarly, for the D major scale, the sequence of 3 notes

i's agai n ganobashy @ife sbcandindideledis sehtdies bohoreidesipndtiodsfdrligatéhioBialds ikey to
the D major key or any other key is acconplished by only changing a "key

refer eﬁcfa%he%aljhpﬁey%t@'ﬁ Ok, 6N Il CAL i SIERNGTE  killed Pausicidis, t'ﬁk'?l%ﬁ%hte.in

conposi tion. Is’is’espécially 1nportant in the conposition of music on

Foent or | gl SRR AOE KR HRENCOa AR s iEanr b BRI R FEleRy i cn

schenes to change keys, the nethod provided in the present invention
pernits tfsalspsieeice) ivrthd( majen sepigistasty withnh ér thefWkegrn srtteme By comppiisan,
conpositions often involve nore than one octave. Accordingly in order to
repr esent tie damghete iarthd mwedricsyttamds dédignaradrgrd €1 " mssnceahe mohaid ystesy st em i n
graphi cal format places a single dot above the particul ar nunber

represent 84 ihRScdH@iRe WithRnfRlifindits SQRE PREEH: iM@nli¥Ra QA MRSHUMIERET 1o Pne dot
bel ow t he nunmber for an octave | ower, and two dots below the nunber to

[ OPrOTEN! 119 ORL BRSS! AUSatc TSRS L Do PPl AR i B e

is two oc an e’'sane nunber ngle

X
o

5 by a particular Western system letter) to a corresponding numeric system number,

depending on the key selected. This mapping is shown in further detail in FIGS. 2B -- 2F.

In particular, FIGS. 2B — 2F lists exemplary mappings of a sequence ot musical

notes, particularly with reference to the pitch parameter from the Western staff system as

15  utilized in one embodiment of the present invention. For e>;ample, in the key 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
for an 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

20  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



nunber. For entry on the keypad of a handhel d device, preferably changi ng
of the octave for a particular note is preferably acconplished by adding an
apost r ophwo(20)6/1@335an oct ave hi gher and a conma (,) for pam/usedi@ees2Bower, as
illustrated in FIGS. 2B-2F. Another inportant par anmeter represented by

vester n ShAleyble Sme BLRRNATHRLE budoLatiany ﬁlpﬁgﬂ%ﬂ?t A (Ble g0t .

The Western s entuses a ento I'n no es al ong
with stens, g ties, and dots to_indicate tign.. A wholengte is the
sinpl est 24 W@l tﬁsam@a smtqnhgmwetne%%rw}fqr% B de Rl B BHge 1 2EHal f as
long as a whole note is a half note. A note that lasts a quarter as long as
a whol e nttwmidde @. quarter note and is represented by the half note synbol
filled in. The pattern continues with eighth notes, sixteenth notes,
thirty-second notes, sixty-fourth notes, and so on, each type of note 5

bei ng hal f t heAserfgither@kample, PIG: 2iDoilisstiatgsethe hiappiagiof €5 D, ahdE nkdjeveaales

nuneri cal notation system upon which various enbodi nents of the present

| nvent  on f3p LR AR&HkH SR s'yétéﬁl%%eq(e%?&& S Sred RLRASEEY B dlakdhid ;que?
hal ving of the notes' val tes) and d .) to I'ndi cate the equi valent of a

Western staff dotte not e, That LS dot to cY

i ncreases ?‘togda@gf Wét B?f %r5§}° ti%l lﬁgp?ﬁ%%}ﬁ%@? 8(5“31?8?1 tl (anﬁsf}n?gm enpl oyed
i n enbodi nents of the resent |nvent|on I't nodifies these representation
for the tB&worsgaleviromdhg Westegystaff syrtem & the keypadingaibsred systemfaicthe seveds and a
dot (.) placed adjacent to the nunbers representing the pitch paraneters.
Dashes ar degresscfitice diahnascale laed gtcheles agpidehtalh eF axekamplehars E anateimzbe C
(equivalent, for exanple, to a quarter note) followed by a dash is

equi val entnajd? séal® &l the Wéstern %ﬁfﬁyﬂ@ﬂbﬂipsft@'a'“@""ﬂﬂth@lﬁuh\éﬁc shasdhe Svheaeaii val ent
to three-quarter notes. According to a ;' preferred enbodi ment of the

presepy | BYGHeWestdnD ARbr'sCald'fafs fo ind] gat FunRHRsy G0 E 1 various

embodiments of the present invention. The “2° ” designation refers to a note an octave .

higher than the “2”, as will be described further with reference to FIG. 2F.

It is to be appreciated by those skilled ‘in music that appending a corresponding flat

to a higher note can also designate an equivalent to the sharp appended note. For

15  example, a “C#” note is equivalent to a “Db” note. Thus, the present invention is
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 ts 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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the note. The presently identified enbodi nent al so uses the rest notation
adopted by the nuneric system That is, a "0" indicates a rest. An extended
rest periwo 206/mpa6erably represented by nmultiple zer oepCTRBROSHN23TRY €, a
"whol e" rest may be indicated by a 0O sequence of 4 consecutive "Os". An
ei ght res be .indi ca N d by a sl.as These

par anet er ea{?%m? {5t faﬂéqosf"ﬁ grf”éld}/nieﬁ(eho am%? G sxie L}g% Ay mappi ng of
a sequence of nusical notes, partlcularl mnth reference to the duration
par anet er URRPAMAEN RELYesh Ko tsdipruise dhe R esper 40 RESEHHBRITARITEY HPE/KS
present invention. For referencepurposes, the synbol "X' as listed in FIG
2F, is i ntemspdnd  thetflegredsofdireyscalfe. {That isthe nimbéelya wapy reésptortltie figstt o t he
pitch. In other words, in a default C nmjor scale, entering and displaying

“3-" woul Qca@ee&égg&adren@eﬂﬂaﬁtf TRQE,En EHe'@hdapy? sE¢ tHehequink€ bf T astee&bMNHE Ng t O
"E". The "numeric” colum in FIG 2F corresponds to the nunbered nusi cal

not at | d (Xf ts?mtfmg 1?%&[?(}%&??531 5% 59“1?3? ﬂ)rq “cgfe e s&?&ﬁce e

handhe um re ers rmat “appr rla entry on eypad of a
handhel d, e., the nunbere em as d|f|ed for e and di ay on a
handhel d éé‘@@?éﬁ g ‘?F%Wg@ﬁqﬁé?ﬁt epges AR ?)‘?I}?%‘Qﬂtfml“h%ﬁ V%Jr‘? E%t@c}ﬁg hg to a
preferred enbodi nent, the entry of the pitch and duratlon paraneters on the
keypad of majns kapnciarel athetdse deacapmplisied by edlytchanging e Spoymgfasense2atthe garthe

gr aphi cal designations for the known nuneric system However, the

par ti cul aof sy nieical sdqaettef 0., thamuyicalrdntpiosipibay Tafsds éspbeianleﬁnpcmahein the
illustrative and not Iiniting That is, the scope of the present invention

i's intendg &ng &@%ﬁ E&Téﬁ?@d&ice@tslﬁ% aSHIFARLIA Wifdlesh BIHHARA Nhther

shorteni ng, and octave ¢ ges I n conjunction wth the described nuneric

10 than reentering a sequence of numbers and/or letters as required by current schemes to
change keys, the method provided in the present invention permits transposition by a -

minimized number of key entries.

Musical compositions often involve more than one octave. Accordingly, in order
to represent a higher or lower octave, the numeric musical notation .system in graphical. |
15  format places a single dot above the particular number representing the note, two dots to
representing two octéves 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
20  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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key entry and display to neet the particular limtations of a handheld
device and its .: display. In a preferred enbodi nent, the present invention
provi des worsddmagsssor entering and editing a nusical sequenseods2izeased on
the nuneric nusical notation system The entry, presentation and editing

capabilities .of, the variqus.embodi nen f resent. i nvention,provide

i ot ot - 2004n sguEe § e T PRERORTRR e s e T RGE bt TR HAfAR SN
Western staff notation system enjoys significant popularjty, it is not

readi |y adayiiolnqte isq halk pote. 4 petethad fastia QHagpy %Sﬂpﬂggamgvhelsmogfe'aaélﬁe@g on
handhel d el ectronic devices having snall display screens. For exanple, sone
Wi rel ess (moekint é repesaptbbethe inl nowpatibel HiddinoThelpatisimgintigueswitleeighthl ess
text lines. Hence, the display of graphical figures including afull Wstern

staff covebrd sptbdhtlbiGES BirthBt&HdOEEs i fosyiThGES add €o bE)adtypBef note
capabilities of such displays. Even where advanced di spl ays on handhel d

devi ces a%§ng%gggkﬁe@%hgkﬁﬁggéégg%ﬁgéuII staff and notes, entering such

not es woul equire e Co er) to nmentally translate the desired
notes to a correspondi ng keypad al pha or nuneric key. In contrast, the
nunmeric nmusic notation.systemis bhetter suited for both entering and
Gi'spl ay on_a kDY petifeS kR AL RE Bl h Fm uPEn Wi RARRR £ bt he

di rect entr% of the nunmber with the subsequent display of the number

provi di ng eEmbadismentsgifihe pragank Bwantian ase based asgsiipdeadyniysient efrundgcores ¢tpe
description has been directed to entering nusical sequences on wreless
handhel d jdicatshalting s€thexangs! edusshand doth€) trandicdietkdleavaldnt of & Madsteme and
not limting. That is, the scope of the present invention is intended to

extend t o saMdoRkEfbleOMhat {9 AIARR HY k8 qkBP ABKS ih@EasBOtS Val®d by SoWaeTIRe and
storage neans or transm SsSion neans. The
10.  keypad numbered notation system employed in embodiments of the present invention
I modifies these representation for the text based displays by using “slashes” instead of
underscores and a dot (.) placed adjacent to the numbers representing the pitch
parameters. Dashes are used to indicate lengthening of the note. Thus, a number
(equivalent, for example, to a quarter note) followed by a dash is equivalent to a half note.
15 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

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

slash (/).

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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scope is intended to extend to any and all handhel d el ectronic devi ces,
including as a nonlimting exanple personal digital assistants ("PDA s") or
handhel d worrpasyapsss For exanpl e, hand- hel d or pal m si zegctaspaspershavi ng
keyboard or stylus/touch-screen technol ogy may be adapted to enter nusical

sequences _i n_accgrdance W h .t 1 jques i hed. her el Touch- screen
data ont r PuieSoRE SRER & et bAIAP RN RARSE IR RRT WOER e AR,
keyboard on the screen and respond to the touching of the screen by a

styl us as Keys coggsrendingye ﬂi‘ﬁa‘?‘@hdé‘bP@é’s\é{ﬁdsH@ﬁd@fa“ﬂtﬁé majqy sealgrenieriggidident i on
is intended to include entering of mnusical sequences using alternate forns
of key entisplayingti3dswowddcsigeateea half notetdumtion déit thi pitclf correspafdingatoaEént ry,
such as are known to those of skill in the relevant arts. Fig. 3

i 11 ust r at ghe @anhiaaritrelothnih MEHIES SF ceHepbAadao CRMUgbEr€Hmusital GO isfi@eriUSi C i N
accordance wth one enbodi nent of the present invention. The tel ephone 300

i ncl udes %§?y i el L S i Lt h

si ngl egdi gl aﬁg eg(gisaﬁz)??{eo?l,ggeg? asﬁﬁ&gﬁ)aﬁ@.egp%g%a @nggﬁﬁgeﬁérggq%hones.
Preferably, the pitch of a nusical note.is. determned sel ection of a
nunber ed K& APRIARFIAS gﬁﬁm‘o‘bﬁnf‘ W -Ofathﬁn‘i“?g‘f"égeme ‘}u&q{v?é@[eﬁy\?tgwsi ncreasi ng
pitches on a diatonic scale. In other words, depressing the "1" key results
in the enmogifggd far ¢ntrysandgbsplaseorod hangdbeldiageasding te embedimentsof hermiseaheous

di splay of the nunber "1" on the display 304 of the handheld 300.

Pr ef er abl ynvehtien.nunmber ed key"0" is used to enter a rest, resulting in the
display of a "0" on the display 304. The renai ni ng nunbered keys (and
adj oi ning keys) e.g., "8" "9", "*" and "#" are preferably used for the

various functi Rgoranf 16 APrdere) SmPERRSHAIHY chity bEMeipiRh @nd BEralibiTer i ¢ system
on the handhel d el ectronic device's keypad. For exanple, as detailed
furt h% : 'Ba.llezll'n%terggn th%lk%%]a%sdf the handheld device are selected to correspond closely to the
* graphical designations for the known numeric system. However, the particular symbols;
used for entry and display are intended to be illustrative and not limiting. That is, the -
scope of the present invention is intended to extend to the use of other symbols for
lengthening, shortening, and octave changes in conjunction with the described numeric

15  key entry and display to meet the particular limitations of a handheld device and its .

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

20  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 capable only

of displaying three or less text lines. Hence, the display of graphical figures including a
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peri ods, dashes, and apostrophes are used in lieu of the same or simlar
synbols from-the witten nuneric notation. These special synbols may be
repr esentwo 20éarags3sy by one of the unused keys on the hagthmsbebsors2es || be
accessible froma nmenu accessed by depressing a key repeatedly or by

depressin | di do key. ex e e Lent, the '*"
key may bgu@%efs?grhg%@%f"éer%gﬁg r%léhcﬁgﬁ tf%ﬂ%ﬂﬁrsgﬁlgﬂﬁg? e('?e)r}g§&j§heand in
response to |tiple pressing of the "*" key..L For reference purposes, the
val Ues | narRaRHEs PﬁS‘ffgrdéﬁPﬂaH’ésgé‘efiW e aenerb dipplRye e Flayleyicesriese

val ues, as described in FIG 2F, correspond to | ower octave, higher octave,
and "dot t eapableosfalisplaying afullestaff ahinases, enthreng gichjnetes oypuldeeqhiey ped of t he
handhel d device is preferably configured to generate a dash (-) for

| engt heni Rgmpb&r Qe itd BRRn@ily &ranglite thadisirebsottd 1o a' Direkginding K pddes1phd o
configured to generate a slash (/) for shortening the duration of a note.

For angt hep eXaRBl ¢ cddifast, the diferilEYus i dyQeMGE BSFer JuitE iy bOR!
|Z% ﬁ (ﬁé and a f%at {b?

SUCCGSSIver pro s at Teast a sharp option for

appending to .an entered note. By _.usin nuneric.keys for .th otes and

S hbol's ¢ FEEriEE BELSPIRERR fkEimadion & Pafthel L Seied it ics Bl e A
Rousseau' s nunbered nusic notation system keypad entry sequences and

di spl ays 6wt bF aymbphwite thegubsequent displayiof g mynhen praveding pawsniaghll r eady
famliar with the nunbered (nuneric) nusic notation system Preferably, the
handhel d dgrésentatios obapitdr paramnetey. oyst i ck type keys 308 indicating an up or
down direction. This nultifunction key is preferably used in one enbodi nent
for 5 denoting the octave higher and octave | ower keys. According to

anot her enbodi Wegile tht Béstrik@¥n RBYbedh 8RR %R tbring nhEIAl SequbiRY B WIR1YS
generated by depressing selected keys. It is to be understood that the

for egph N hEXFHIR SondY, thesO LIRS Bulbe dohlfiledhd Mfas@fle ™8l not limiting.

That is, the scope of the present invention is intended to extend to any electronic device
having keypads for entry ot numbers and storage means or transmission means. The
scope is intended to extend to any and all handheld electronic devices, including as a non-
limiting example personal digital assistants (“PDA’s”) or handheld computers. For

15 example, hand-held or palm sized computers having keyboard 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

20  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

20



limting. The mapping of a particular key to a special character or a nenu
of special characters nay be perforned according to techni ques known to

t hose of wbi2bds/iipssshe art 10 and the scope of the inventcoruseasiond2ended t o
enbrace all such mappings that are i consistent with the gui dance provided

b he d iQti i .. - LSyn d.h i of . I
y the e%&@eagtcbgﬂ%ﬂ%ronL}%r%vbn§qg?ea%tsl0 l%e ga%ggl?{geﬁqvlﬂl snl"f'%lgld tnlu?rmep

. 1 .e., 0-
parti cul ar I u varl cons i ons. atever the

parti cul ar, mappi ng of the keys, especially ertajns to the speci al

char act er Jk&Y/ CoRYratigRa) R W@@%ﬁ%ﬁ’&@%ﬁ@f @?&ﬁog?fw@a@%%si city in
entry and editing, consistent with 15 the details illustrated above. By
usi ng t he detsrmiged hy sdedivarnd e nuphetedkay ar thy ghguprddgdiong 1 &/ tauetreseatl key to a
respective octave scal e degree, an easily understandabl e nusical sequence
may be ent&pedivediisgeayaopitohbsoreddiathic $daleads othdanorisyddpiessing tharbiodiegent ,

t he nunber of keys required to enter a plurality of notes, including pitch

and dugat irfgmtpﬂ{tﬁg@wéf | firs ;)érgrég HGhe diﬁﬁ)nfg saﬁﬂésdﬁgg,siﬂlgﬁ]eggﬁii%égﬁag}tﬁfs,

particularly wreless tel ephortes provide typica a eys on

of t hose. PG tngle SBaly a0 oL FR e CTIE PR i S YRl e o

with them By selecting a group of keys to represent the seven relative

pi t ches cypgshiosnieyaresd refudtingrinchesdisplay obh D ondbe disatag d0hndheremasniag of t he
remai ni ng unused keys on the keypad for providing oradjusting the duration
par anmet er apmbéred keydiand adjoinmedasts)eng.y 8°sOBPJYE’ iaad 4 hart @ekfenablyi usediior ¢k,
According to one enbodi nent, the duration paraneters are adjusted using

non- al phanyis findtRYS andShatdckdiShéREQEY toltepilcre thénuhite Siskdl avyad sequence
402 generated by the keypad 5 nuneric system of various enbodi nents of the

preseph i ﬂ%ﬂei&&ec?t%ql{ced%g%g%q(e%% ?!)1)/ exta%ple, as detailed further in FIG. 2F, slashes,

periods, dashes, and apostro_phes are used in lieu of the same or similar symbols from.the
written numeric notation. These special symbols may be represented directly by one of the
unused keys on the handheld or will be accessible from a menu accessed by depressin:g a
key repeatedly or by depressing and holding down a key. For example, in one |

15 embodiment, the “*” key may be configured to cycle sequentially through a () (*) and (.)

2L

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

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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t he graphical format 404 of the witten nunmeric nusic notation system
illustrated in FIG 4B. It is to be further appreciated that in nany cases
it is deswoabdemidszstransnit a text based nusical conposiptirars2aos/oedBer
users, such as in an enmail nessage or to be forwarded to el ectroni c devices

dimted d di spl T, i ] i
accor danceakired REREEu) IR Apst TR EiRlor HILBRPEREBET AL, ) ong

with its . , " advantageous presentation in a format understandabl e by the
user. FurfRBRONSYEM.characters ; presented in the display 402 correspond
closeiy to the actual nunbered keys depressed on - the handhel d device. For
exanple, to generate the notes depicted by the sequence of \ nunbers 5, 4,
3. 2, 3, 2, et Crefemablunthehandhsi dayicedrs okegsmpeppysiick tivpsdess 308 indicating | 3,
2, :> etc. are respectively depressed. In contrast, conventional key press

syst ens naWupdr 4swn dirsdidw. Ghys hiltifhRtien kéespecteabbasbe inerrenboditie $or
pressed and the resulting characters displayed. One conventional ringtone

f i ;
or mat 5 us ggn&tﬂgttgﬂnga?v}ﬁg@ema odth AR IeE k+y|§ NELRYEnE Rl dnbkler fe%oélrrﬁ%rnt”‘g%gand

di splay of rin FIGS. 4G 4D iI'Tustrate the difference 3 t ween

key press,sequences, displa uences, and key transposition.,as found in

convent | oRSY My S8 b uSq D sErbl TR mepiceeharalsd in{ AR seclet KPadi 22 t he

nmusi cal conposition showmn in FIG 4A in the C# major key on a _conventional

handhel d. torbeundgrens thatsbe frsegoinge@apiesraje inggndge bl lupEativeiagd ppy e and

di splay is-depicted in block 420. The sanme conposition converted to the D

maj or key ligting The mappingafalpattanthh&eyllo 4 gebialwharactdrlotGa ndkbu of spgead t i cul ar,

the key press sequence shown in block 430 is used by the conventional

techni quegh4raci&g wyaaej)??;zfeﬁnéh KRbAVRN 0 ICHHRMUCE SV thoseBfSRAIAY te3#t Each of
corres

the displays 422 and pond to a sanple of a conventional RTTTL
10  and the scope of the invention is intended to embrace all such mappings that are
#  consistent with the guidance provided by the description herein. That is, the mapping of a
slash onio a particular key is a function of various design considerations. Whatever the
particular mapping of the keys, especially as pertains to the special character keys, the
‘keypad entry sequence preferably offers simplicity in entry and editing, consistent with
15  the details illustrated above. By using the foregoing sequence, 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,
20  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. In the conventional RTTTL format shown, the notes are separated by
commas wWith the note or event described by duration, pitch nane,

acci dent avo raswh1e35ave. As shown, the conventional techrcgussoos@ep2ss e an
entirely new sequence to be entered on the keypad. Further, the generated
sequences i.n the di.splays are not readi recogni.zabl e as .the same tune as
ont or B THBe SRR PRAER JH T OF SBPR G AL IS ATBAAT  he | nvent | ve
met hod as_ applied to the conposition of original nusical sequences, the
scope @finimpiged. ndegerding tq energmboginentthe duration pargeigises 318 adiysledgeagt o ext end
to the display and/or nodification of any sequence. For exanple, the method
may be napqalphaduherid keysretri eval from nenory storage of a sequence
originally conposed in the described nuneric format for subsequent editing.
Al ternatively, the sequence may be one sorted in accordance with a

st andar di zedsfipudiRked i USH. 48, thd dilplay& selghdHcedy? obdlted By tha Kégpddet y of ot her
formats used by w rel ess phone vendors. Wth respect to the standardi zed

j _ s. Wth res . rdi:
cont or SHERHERRIGRLL vl RBOMHEN, LS Bl AR et BRI, P cquent

editing. Fig.. is a flowhart identifying the. steps for compo g or

i ¢ i nds oaica) (o A0hY e STteBRBBRTHIHE L8 TP d I OBR G n. The
process commences at operation 500. Initially a determnation is nmade in
oper at ¥8nlt59® kesfurthendperehiatedithat ip meoE sasek Husflesirabledd trangnids text basgdence or
conposition of a new nusical sequence. For conposition of a new seqguence

t he fl| ewspaberesisitidinrte otHey udeds, Sadht dsig ah bailmsdiseak ok &ybd foro@dedto on 510. For
editing, the sequence is retrieved, preferably froma nenory storage

| ocat | Qg:ctr!)ﬂc QRGEAUIRARDA tefDadedd didhhays ©1Thé RYGHOS §RUEN E&rerdtedigl €7 M NAtion is
then made 1 n operation 506 as to
0 accordance with the described embodiments provides this capability along with its
“# advantageous presentaticn in a format understandable by the user. Further, the cheracters \%
. presented in the dispiay 402 corvespond clesely to the actual numbered keys depressed on 7
the handheid device. For cxample, to generate the notes depicted by the sequence of ~ = .«
42 pumbers §, <, 3. 2, 3, 2, etc. shown in display 402, keys having numbers 3, 4, 5, 2, 3, 2,
3 ete. are respectively depressed. In contrast, conventional key press systems now inuse %

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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whet her the retrieved sequence is in the proper format for editing. If the
sequence is in the nunbered (nuneric) format, the process flow again
proceeds wo 20@angdsson 510, setting the nusical key. |f mpotrjustévsnzas9
conversion takes place preferably in a nodule within the 5 handhel d devi ce.

Pr ef er abl y, {heiieLs Sp LahRAACHR ke RONISPARICIUIAAnSRAY B Ol EBYU! ©

capabl e of converting st mat s e nuneric format. These
standardi zed fornats .include any.or..all of 1Ml ody, RTTTL, |, and

ot hor 1 or hconvetanl SRS fene R B il b RaeREdp GL GRTeY i pr oceeds
to operation 510, wherein the sequence of operations is simlar whether

edi ting oFaelahibsidisglaymddt ang 432 coprgsnond|to @ saplgoh asonyantipnad R klhe

ref erence nusical key. i.e., the key or tonal center is set in operation
510. Thi s fatep Insthe oproehaoial RAT Thderhatehown, thé aotse areaspparated by cagmancy
space, i.e., in determning the pitches of the sequence. Preferably this

step | § PefifihéRbteRY chisht DekcAbEEYy ithtioh, BRENASME, Actitehta, Al QUAR. As MENU
setting the initial key. Mre preferably, a default 5 key is used for

assi gnnent, of the seguen for ex e in.one enmbodi h f key
7o vty oA S SRR R Bl PR G R RLAEY o 0ReR flhe,
precedi ng_ the actual nusical sequence. Next, in operatign 512,

i ndi vi duakeyigde Fpgherethe gepgrated sequpnges iy heydlisplays gremsy renplily sgcagpizafie he of
the keys 1-7 on the keypad. As di scussed above, an octave change can be 0
per f or ned theysaswettend asgnterebercihakekeyd. t o enter and display either " X " or
"X', or the other simlar variations as described further in FIG 2C After
setting the pitch in step 512, the duration of the note is adjusted in

operation Although the foregoing has described the inventive method as applied to the

10 composition of driginal musical sequences, the scope of the invention is not so limited.
The scope is intended to extend to the display and/or modification ot any sequence. For
example, the method may be applied to the retrieval from memory storage of a sequence
originally composed in the described numeric tormat for subsequent editing.
Alternatively, the sequence may be one sorted in accordance with a standardized format,

15 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
20  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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514 if necessary fromthe default value. Typically a default value will be
set for a quarternote, thus requiring entry of a second special key

(oper at i omo2a@)o1v#3en t he note duration departs from t hepdefimedisoyriue.
Specifics as to key entries for adjusting the duration of the note have

been_ descipbeg A bLUa B 8hel 0 d I BPRASL AERInaBif Sra R soRl L1 0Dl

previ ew function era I ncorporated Into the sequence at this
poi nt. Thi |1 gws a note or sequence of nhotes. to,.be ed back through
Phe "handnattege i 2efevelanies SR TapRu BEh Ty’ Gt BbY FoufBlalbRce as
conposed, the listener can detect and correct mstakes in entry of notes.
Thi s funchimhersdynuseerioniorass iheproress dowsagaiy Broesedsyaperatiqn St Qi ssingdhe
exanpl e by manual |y depressing a key on the keypad or autonmatically. Next,

a det er m maisicahkdys Ifsicthema omereadioronk&hBacepreferabheinaanodie withipuhace i s;
conplete. If further notes need to be entered, the process flow proceeds to

step 532 heudneiideXicRl PidiEhbBth Qi8R sd teleBhonets BREHSed With & BSnvESdLAbdule
sequence. If no further notés are requitred (to be entered or nodified), the

fl ow proceeds,tq operatiqn 52 rei.n. the sequence | ored. Preferably,
the. hanah gty TieoREerats fpRlatioghies 18 -RBRERsmul IR ferledr T
sequence to one of a variety of standard configuratiqns _as enunerated above
(i .e., Rrformatsypgy include any orglh @r‘WW&%TTLhM@L@&@@%FRIg’.atSPrAef?eér ably, the

entered sequence is stored as a MDI file, then converted back to the
nuneri c f oonmgtsidrom opdiation§0&rthelpwpésaflowMproeceds &f epeadsion, S 10hehéramdhe d
el ectronic device is configured to performconversion in a bi-directional

manner fr @é'q:u@ﬂdé dReMALbAY 98Il whetHer amem% BF cdrhp@ i@ orRinadhfusicalmusi cal
sequences. For editing purposes, -preferably the electronic device is

configyregaﬁkﬁaha cur sor
K Initially the reference musical key, i.¢., the key or tonal center is set in operation
510. This step is important for positioning the sequence in frequency space, i.e., in
determining the pitches of the sequencé. Preferably this step is performed by using a key
entry method to cycle through a menu setting the initial key. More preferably, a default
15  key is used for assignment of the sequence, for example in one embodiment the default
key is C Major. 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
20  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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function that permts addition and deletion of characters at the | ocation
represented by the cursor on the display of the retrieved (or new
sequence.\Bp 2ue/ngssshe key press sequences and di spl ay sequase@s/og®seri bed
above, an easy to understand nmusi cal notation capable of use on a w de

variety ofpohandleddh gtehlwa%e@lﬁw g@éal'léy@%&gértg)g%mg%@ﬁ'ﬁ{ f&g%ﬁxnt i cal

sequence for ned u3|ng S systen1c n be To to a ey by

a mniml nu of, kewstro si ng scal e rees instead of
convent r ofaP ety e SERMCRRES Spddfts dsie kLR e BRAFER oL AR L ox
format, such as b emai | yet retain an easily. discernible identity when

vi ewed on “PFFéladF%?“dFS%rét?eééﬁdélﬂusﬁrﬁ@ Kerrnsempodimgns in EIG2Ft i cul arly the case
for those already famliar with the numeric nusical notation system This
of fers inprovenent over other |anguages such as RTTTL and i Mel ody. Further,
thi s nusi cal ndtreptonalgystiemfandtions 13 icprafsoaid ingerppratdskeinthi thp kaypenceesasi | y on
the ,I limted screens of handheld devices. Its intuitive nature enabl es

bet t er 5confpis p6@ASTIB aldws a hoteldR béquBNceThotss k@ BE PRyeBYacRtbugh theg a readily
di scerni bl e sequence, it augments the editing process, avoiding unnecessary

tr anSpOSI Ithlla.R %WCC A EQ&?&& %aﬁ%oﬁ@sr %Q gle EISQ eH@esasQ:tgﬁl %%Sglrl bed in

sone det ai or purpos arit |ng i

appar ent certaij es and nodi fjcations iced within the
scope of b %ﬂ%{&&@ﬁ&%& aﬁo&ﬁc‘t %%?Hinr?&r%o;??fgs ﬂﬁ’%ﬂfﬂ %I Grents are to
be considered as illustrative and not restrictive, and the invention is not
to be |i nimplgmestedirayatiety & wgysy énelusbngfon example Mynmalﬂm@hpmsemgwk@hpn t he

scope and equi val ents of the appended clains. CLAIMS What is clainmed is:
the keypad or automatically.

10 Next, a determination is made in operation 518 as to whether the sequence is»,
complete. If further notesvneed to Be entered, the process flow proceeds to step 512 for
entry of further notes (i.e., numbers) in the musical sequence. If no further notes are"
required (to be entered or modified), the ﬂo-w proceeds to operation 520 wherein the",-
sequence is stored. Preferably, the handheld will be further configured to convert the,

15 stored numeric sequence to one of a variety of standard configurations as enumerated’
above (i.e., RTTTL, MIDI, etc.). Afte’r storage, the process ends. 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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1. A nethod of formng a nusical sequence on a handhel d el ectronic device
havi ng a keypad and a display, the keypad of the handheld device having a
pl ural it ywofoeumhssed keys mapped to correspondi ng not eecirrusasosiogrzss one
octave, the nethod conprising: entering a sequence of nusical notes by
depressing re tBﬁg@one nunber ed % on the @ & t he handhel d devi ce,
t he number e R%S}g & PBHS PHCIEp A é’s yt“l‘f’é‘eﬂ scribed abRVEpiEATHg a
nunbered representati on of the nusical uence on the display screen of

t he haltdmésigtanépusisal notativiecapghle 96“5&§nr3e\Y1 arigty of handheld alprstogicn t he
mappi ng i s based on a designation of seven nunbers on the keypad for the
not es difviees i mbuded Faethbre afyomusivalcequenee fomtedvhsing this satim @mdgr essi vel y

hi gher note in the octave corresponds to a progressively higher nunber. 3.

The m&ae&t@ﬁnf&&alreent Reyoh mrgm\ﬁmrrﬁrbe? orlaeys&ek&sm i$,9 RBELavge are
represented by the nunmbered keys 1-7. 4. The nethod as récitéd in claim3

wher .eld& %é?ns? ad TDP@OIF Xt[i)g[}%l wteg}glrn té’%”cérrh‘ Sosit Forﬁ?% e%a%rf}ylge}_ltransferreg éused to

provi | east Sohe” no RUSicE AT sequence.
5. The hod as re |ted in cla|n12 wher ei n_non- al hanunerrc keys of the
keypaoteétr ermRiedtch s Er 8PP ey chreiRIP 40 F@%ﬁlyﬂaﬁcamlerd%@ when deped gh@enot e of

t he nusi cal sequence. 6. The nethod as recited in claim2 wherein a

pl ur al display$créemyod thelhagbeldiehisa$ partieularly the case for those already familiar

with the numeric musical notation system.

This offers improvement over other languages such as RTTTL and iMelody.
Further, this musical notaticn system allows a composition to be displayed easily on the

T

ivlimited screens of handheld devices. Its inmitive nature ¢nables better comprehension of ™%,

.. harmony and melodies. Bv providing a readily discernible sequence, it augments the e

editing process, avoiding unpecessary transposition steps. S

Although the foregoing invention has been described in some detail for purposes -
of clarity of understanding, it will be apparent that eertain 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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seven nunbers on the keypad are used to adjust a duration paranmeter froma
default value, a first of the plurality causing the duration to increase, a
second ofwbheognlipssal ity to cause the duration to decreaver/impadsaizige rd of
the plurality to cause the duration to increase by 50% 7. The nethod as
recited in claim1 wherein the displ ayq%rgﬂﬂ‘ger ed representation conprises
for each ote a nunber representing the pi of the note, and forat |east
one note, at |east one of a slash, dash, or period appended to the nunber
to represent a duration paraneter for the note. 8 The nethod as recited in
claim1l f%her c,on'gr,i‘si ng converting the sequence of notes to a

st andar di FSHHE¥T IS The method as recited in claim5 wherein the

standardi zed format is one of a MDl format and a wirel ess phone ringtone
format. 10. The- freneibef effopingagnusical esaenseronmiandheldieksstrpais drere

11" The. raf TR S8el oty T PROCHE R I IhTRRURTA AP RS KRl pO' O

musi cab seagumdaee keys Mapped to 0RESPORihOnEBOInHe leabtshie\octhva) thbyhettwidng t he
handhel d phone's text nessaging capabilities. 12. The method as recited in
claim 1l wsengising-he device is configured to accept entry of an acci dental
to nodify the pitch of a note by the selection of a predeterm ned one of

t he keypad keysntetiBg a Tquenast dfonusisil nefes bedepressiniganore thanymemambersdikey si ng:

retrievi n%n ?heche%z?cJ c|>tI the Rzmdri'lgltde&.\/ice, the numbered key based on the mapping of the

notes; and

10 displaying a numbered representation of the musical sequence on the display

screen of the handheld device.

2. The method as recited in claim 1 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

15 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

20  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,
25  afirst 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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di splaying the retrieved plurality of notes on the display screen of the
handhel d devi ce; and accepting a replacenent note fromthe keypad for at

| east onewofwddmaogssural ity of notes. 14. The nethod as rpewiuseehsiors2ed ai m 13
wherein the retrieved plurality of notes is in a standardized format and is
downl oaded, f(hQmen6RIMRYES] ond'dFa MR, ERAGheASd biishhiashd e fbifbeRi wher el n
the nusi cal sequence’is transposable to any nusical key w thout changi ng

t he nunbenrgueseaps dwetidrapirameter fopltleyrede. 16. The nmethod as recited in claiml
wherein the nusical notes are entered by selecting a soft key designated in
the display of 8 ke fiettofl @s rekfted f dlaiRdh lrthept @B Corffeiting@heagPericsiony a
keypad having a plurality of nunmbered keys mapped to correspondi ng notes in
at | east aAtes et sigedardiged emipce configured to:receive entry of a sequence
of nusical notes by the depression of at |east one nunbered key on the
keypadSof the Rahbhmethodeyiesged irhdainuirbdert the ptapddrdized brimms sdnonf ahe

mappi ng of not es;, and dis ered representation of the nusical
sequence Wﬁ- tapg 39"”‘5@%8 O%ffll‘cgff%leﬁng d devi ce. 18 The handhel d
el ectronic device as recited in claim17 wherein the map i s based on a

desi gnati on of 18elkamethindas scised inrdairel hereinghe hﬁ@hﬁ@teé%ctr@ﬂlcéiewcﬁt‘%fhl c
scale for. gg) %ﬁé%ch}h@@%d’éﬁ@é@fﬂbt%%?nﬂ% %esm vely higher note in the
sponds

octave corr progressi ve nunber .

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

messaging capabilities.

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

one of the keypad keys.
15 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

20  notes.

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

a standardized 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.

25 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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19. The handhel d el ectronic device as recited in claim17 wherein the
device is further configured to retrieve a plurality of notes froma nenory
of the hamohedshigssi ce; display the retrieved sequence euoTiUseoodiossay
screen of the handhel d device; and receive a keyed in replacenent note for

at | east one of the urality of tes erein the repl nent notes are
keyed in by .selr%cgll"ier?glr?ﬁ Oﬁ'ﬁ ﬁ%éf”@ftf qgoé@us dﬁ’l PRES E’é@‘ﬁéjap ¢ 8%’?%‘2%2 rk%ﬂsgh “to a

nunber ed QambeRakePdn tRkey PRl GAhé RSB dRYicBahe naiBerdld RéPiclectddtbaddSeH ay
presents the nunbered representation of the note. 20. A nethod of formng a

nmusi cal séepumaprangof the haasiadd wi rel ess tel ephone having a keypad and a

di spl ay, the keypad of the wireless tel ephone having a plurality of

nunber ed keys «sphgd tumbeadrreppsmdiitiog of dteanudical atquerasin thadisplayavreen each
progre;siv |y hi%gﬁr nogte in the octave corresponding to a progressively

hi gher - nu gw}w? 4@&Wﬁ&lconprising: entering a sequence of nusical notes
by depressing a plurality of nunbered keys on the keypad of the wreless

t el ephone, t he 18uhtedrandhqld plesisonie devics ayreeitadtinglsim 17 wherein thequanpieg ased on

e 0D 8 on N AR o Bk SRR R AT G pE GO ER BB ORCT, L

nmusi cal s nce o ay screen o one, Wherein

eﬁc h nunbesr dnfbctdve and wiherearleach praps&Bsivaly ghes bteas BRBESave RoirBon@PRIang of
t he not es.
progressively higher number.

10 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
12 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 ou a handheld wireless telephone
having a keypad and a display, the keypad of the wireless telephone having a plurality of
rumbered keys mapped to corresponding notes in at least one octave, each progressively

20  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

25 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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