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ot her wi $8 TVE&EATESCAYE PRYBITT BIRERYGTEALS W\ﬁé?ﬁg OEVEON BROSSEREEERBENEE TO
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containing specifications of conputer prograns used to carry out the

i nvention disclosed herein. The contents of the CD-ROM are described in
nore detail in paper Appendix A attached to this docunent. The contents of
the CD-ROM are incorporated into this disclosure by reference in their
entirety as if they were set forth conpletely within the text of this
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Sal t sbbiedthie Copirisht Prajectione ‘ProvCopwieht oaper hennp abiestien Hertadfagsivaib por at ed
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t o a (pifioepssntffidss drE@EdR) it btigrwise fREPed dAINCopvkight ightokh@soesérandar d nusi ¢
files into an interactive gane that instructs its user in nusical notation

whil e playing the gane. WD 03/ 036587 PCT/ US02/ 33235 2 Background M DI

teChQﬁhﬂ&%g&%@g&&&ﬂaﬁxféﬁﬂkﬁwfxﬂﬁﬁﬁmﬂ&;p‘a”O and nusi ¢ sequenci ng prograns

This application contams an Appendix comprising (1) CD-ROM containing
specifications of computer‘programs used to carry out the invention disclosed herein. The
contents of the CD-ROM are described in more detail in paper Appendix A attached to this
document. The contents of the CD-ROM are incorporated into this disclosure by reference in

their entirety as if they were set forth completely within the text of this application.

CROSS REFERENCE TO RELATED APPLICATIONS

This application claims priority from and is related to U.S. Provisional Application
Serial No. 60/347,554, filed October 20, 2001, entitled "AN INTERACTIVE GAME
PROVIDING INSTRUCTION IN READING MUSICAL NOTATION", by inventors Hal C.
Salter. The contents of the provisional application are hereby incorporated herein by reference

in their entirety.

Field of the Invention

The present invention relates generally to an interactive game, and more particularly
to a process for interpreting or compiling MIDI or other standard music files into an

interactive game that instructs its user in musical notation while playing the game.



for editing, printing, playing and conposing nusic for alnost twenty years.
Sonme early, relatively primtive nusic and piano tutorial prograns, as
wel | as swom3gaéms, have resulted fromthis technol ogy. Pom/EezsBe, sone
types of conputer aided instruction, 2ncluding piano instruction, have
been used in the home market for several years. In the area of nusic

i nst rBackgernd t he conmputer has been used, for the nost part, to provide a
student with an interactive view of nusical notation, where the student can
press a R4{Phiecknpdogic besnbrenya fighle saree ehpiangiad dnugiel SsqueRGing PTAZHHES up t he
note, or the note will light wup and a drawing wll indicate which key he
shoul fgr sdiEag. papting plgEes #8d FavRosng spyes g almash hvent yepssn §ererigtly
illustrations tqQ attenpt to conmunicate to the user which key should be

pl ay@lafiesly primHEemysisnd miangrgtosipkpregamsaas el 48 [some ggmendake eahied t o
practice and obtain feedback, generally fail to involve nusical novices
suf f i f&qma thip echmolpsyi aF Py, exgoamie.r wie BPed of capPHIe aglsdetngiructiops Hgludingor i al s
have enj oyed great success using such methods, but piano and nusic
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inherent with the subject. A major problemw th these prior art |earning
syst ems i d0ttheereanRlympsic |nstgictiandhe spuPuigE has hpens uerdy 401 thegaest Hatt, to

di fferences between learning to type and | earning to play nusic. The first
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( henca%dtrﬁlu%icct%?gr?ﬁst ﬁav%fnort] Ibggne is %régeslsﬁl\ﬂecfu)e'to %gxtferecﬂnsiénQﬁcant problems inherent

with the subject.

A major problem with these prior art learning systems is that they fail to take into
account several important differences between learning to type and learning to play music.
The first and most obvious difference is that musical notes cannot merely be played in a
correct sequence, but must be played in a rhythmic pattern in relation to the notes before and
after it. The correct timing of the notes is one of the most difficult aspects to teach in music,
by any technique; and up to now few applications have been able to adequately address this
challenge, and then only in isolation from other concepts. The second challenge is that most
programs start with musical notation to teach a song to the user. Reading and understanding
musical notation is a bit like reading Beowolf in the Old English, and it's roots are just as old.
The five line staff originally represented a monk's hand in the Middle Ages, and has been

adapted to deal with all the musical innovations since.



pi ano, pitch is experienced horizontally (i.e. perpendicularly to the
notation -- left toright instead of Iower to higher). This difference,
whi | e corwepBadsBy easy, is a difficult transition for sPraddrs®33265 nake,
both visually and experientially. The3conbined difficulty is such that
fewer than_20 percent of all piano players are estimated to be able to read
nusi ¢ 1 uekhars is piso thee PHRRI¢BeOh Ray@ticallyn, srented gitatipnal system el
additiopal challenges to |earning the piano conpared to |leaning to type.
They FR5€Red & CoNYayePikdy o1 v9iqendepteathis conp@ys A dighes apd loverd Bell Omdkat i on,
the natatiogn i.s perpendjicular to their piang, and they nust hit the right
key ( slanp Pipl i PWW?W”@?@WIV&?-r%@?ﬁ"‘@ﬁl%faﬂtyh@s@eﬁ%%%aﬂé%f&éo &ight | enges
causes npst_users o uit, and makes _the task _seens nore |ike work than
pl ay. g lewepfo %ﬂh@g- Fhis dhifrence, while gerePaplly casy, éF a dUErdt TARYEQRt i on
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havi rkglfﬁns%lueﬁ&{ iotfya Qtfudent of keyboard musical instruments. They system enables the

student to correlate the positions of the keys on a musical instrument keyboard with the

positions of the notes on a musical scale. A keyboard having a plurality of keys

corresponding to the notes of a musical scale generate a first set of control signals in an

injtialization or set-up mode and key-note correlation signals in an instruction or game mode.

There is at least one storage element storing a predetermined combination of logical signals

providing a source for a pseudo random sequence of one or more notes over a predetermined

range in the game mode. The system generates a second set of control signals in response to

the actuation of one or more keys in either game mode and a mechanism for generating audio

tones and displaying video images in accordance with the first and second sets of control

signals enables a student to visually and audibly check his or her selection of one or more

keys.



keys corresponding to the notes of a nusical scale and generates a key
relation signal in response to each depressed or rel eased key. A video
di spl ay awo 0a3@8ti 0 t one generator associ ated therew t hpremashes32she
student to respond to the visually didplayed i mages and audi o tones by
selecting one or nore of the keys on the keyboard. The student is presented
with a | es9on PricahiNo: Sphi8s39$t QOrﬂéIan, ichak qseh AN appesaiist 3ndr melrd iffg a
response by the student. on_the keyboard. The student keyboard response is
conpafeauckon Rt a spdentovhigh scludes nfaiastivegridange abds shdenp dirpushiiasssies of
eval uation result .in generated. The absol ute performance evaluation result
i s cORPRPAERMGSt ks disclosweapPreidst Hicesiedash withed &pyiasrd hAEng & plialifyapt
instructional activity and a next frame selection signal is generated. A
next I‘Feryér?érfP%P%@llnéctPéée npies GireBuiicak sl sl eeerdevadiy Istadied siggdhit he next
frame selection signal. U S. Patent No..L 4,997,374 to Sinpne discloses a
?ﬁcpwé%asaci iehan“gé
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ShanrBHG AP pEs e g et GROTe Gl tiokeva AT BRAh  he SGREHd PrsTFe]
oper SH1RA %5 HamE GHacrea o SRUCE bR GRS oOH FRE STRRPOUEEIPD 5 eOEEm So
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booklet. The first channel of the program source includes an audio program comprising a

series of spoken words which are audibly reproduced by the console unit and the second

channel includes a series of control signals which are operative for actuating lights adjacent

prespecified words in the work booklet. The operation of the console unit is coordinated with

the audio program so that lights are actuated adjacent to the words in the work booklet as the

same words are audibly reproduced by a console unit. One embodiment of the device further

includes a plurality of depressible user response buttons on the console unit for indicating

responses to quesﬁons presented in the audio program.

U.S. Patent No. 4,781,099 to Koike discloses a musical quiz apparatus that presents a
question chord in sound and a trainee answers by depressing the keys of the chord
constituting notes on the keyboard. The apparatus is capable of generating a plurality of

different chord data respectively representing chords, and generates a question chord datum

one at a time more or less randomly selected from among those different chord data and



U S. Patent No. 5,392,682 to McCartney-Hoy discloses a conputerized nusical
keyboard and a nethod for using sane to play or to learn to play a piano.

The conpuwerm»as7 musi cal keyboard includes a piano keybo@ca/usonseeted to a
conputer. The corrput er is programmedsto select froma nusic nodule a piece
of rrusic to be %r}d on the piano and to_ generate a signal indicating the

pr opePTOKHERS sogn ohgrewrhichronsiptes ¢ chosd desigmtachbifieccanasten chafdlatre to be
pl aye and the hand and finger to be used in strrkrng each key, i n order
to pl Apendhe eﬁ@ebrsaﬁae@thmﬁrse&a%hdﬂnerléaaértéﬁlpétepn thos] ispaessAtedNo.
5,107,743 o %ﬁ:ker di scl gses a piano teaching aid having a panel . designed
to fit ove Y hedtRyNo o 7,394,082 &t aR@?%BIé?Vdd@éO%q"ia@ qop@h’ﬁ%’lzﬁédﬁﬂ%‘%ﬁ on a
panel nor e 'éch one col or or sha e may be | ocated directly above
t he pka’ gai e%ré 21geth gqrawag samigdo %qrtte SE O HBY & Wanen hecasmiseized shape
in order t.o distin t he ha d which the user will use to play the
pi ano™UiAd leeyhe dalggl%}a‘?%élm%%’s %YbPPWd%‘?mﬁ?tﬁ‘gé%aV\iFﬁlwtﬁi SE ihg ycomgpyter is
al phanuneri c code which corr.espon i ke code appearing. next to the
scor epr(?rgraﬁﬂg?‘ﬁtots&lec 015 S ng?dflg’oet Plﬁ"é‘datjlm‘a%&%?nlé‘? Y S diiPéR0 a@d g ed
mhereb t he user. cgn control th e the lights display, the keys
to beSTFFaiTR Sighal Wg cﬁm?%’fg?ﬂyg % gaaaﬁrriéh%ﬁ%fr%tsrwmerh ?%h dpfay al so
can show t he nu tob t ate oset t he user. omatically
Changhi a4 e e e Bt fhasd h B 5o g tHEgtch Koo flen i ey
arti cuI%tSes 53 t hat tI % 1 cﬁ gtretched in one or nore places so that it
can f 9 DSPEOHS PiSeROTMAERSISHET of Kkeyboards without interfering with keys
to be play to Ro scla at us
for visual ﬁ% c])U aegt Q{;‘ %Sl%rﬁg t8ﬂihﬁ%8’xs8‘5fz‘rl°%esr?o? %%aﬁk gﬁ’é]" ﬁ&? on an
el ectronic a su ort .ar oni c no has boar d
el ect 4T LAF B B0t b ke Be R Bl RbRveogtse B HghBragted 5o Pfgﬂ%ﬁ%
audi o in accordance essi o y The arm
Tp R T R %rogﬁﬁlefernwg e PEE The {11 st
uprr [ st tion, limti att hed t.0 t.he nount d arm

glséhtt%eé‘r%o (a%terdcl)ar? T The oars%apebl&cfﬁ%ﬁg it §W8 1610"?4&1% ahoiie Wﬁ ting
unr t pa this. a rotation of WO 03/ 036587
e/ URo R8s bl 15 3, R aa&’%ﬁegrreréﬁ Bt iR
modi fdlﬁgallﬁﬁfeﬂg tcgéeewﬂi%ﬁ CIOH%S}%E’IE& Ed 5?&16 tcgdet ‘Qa%eanng next to the score of music to

be played. A foot pedal advancing mechanism is used whereby the user can control the speed

which the lights display the keys to be struck, using the Foot Pedal to advance one action.

The display also can show the music to be played at a tempo set by the user automatically

changing from action to action without using the pedal. The panel articulates so that it may

be stretched in one or more places so that it can fit over various dimensions of keyboards

without interfering with keys to be played.

U.S. Patent No. 4,331,062 to Rogers discloses an apparatus for visually displaying

music notes on a note display panel mounted on an electronic piano with a support arm. The

electronic piano has a keyboard electrically coupled to an electronic circuit operable to

produce an audio output in accordance with the depression of one or more keys. The arm is

rotatable in a mount attached to the piano for movement about a first upright axis. A first

motion limiting unit attached to the mount and arm limits the rotation of the arm about the

piano. A second motion limiting unit attached to the panel and this arm limits rotation of the



pi ano. The panel has grand staff indicia coordinated with vertically

di sposed first light mechanisnms corresponding to chord note information

wi th a seword/obisght nmechani sm diagonal ly correspondi ng t ®Cagwsensizag note
scale information. A keyboard represeatation is |ocated below the staff
indicia. Athird light nmechani smassociated with the piano key indicia of
the kR3psbahqyt B ypEgEmEFHYE b Bsdri damedifigdistuettes kasdbaarm ifiged tobehani sm
to provide visual information as to the keys depressed on the el ectronic

pi anoPiangy efhscpaned hap erand; stavindigia geprdimpted it egticalls disnased Ifigstclaghtl es t he
el ectronic.piano with the first, second, and third lights so that the

|i ght QeSS serependiag toopkardt afe miamafiar tWwighia sesqnduiight saechanigint ch
asseg?lg aving a plurality of key signature swi tches operable to

coor dPASLY irerEspoatingda @shrading Aot srategniormghen; v keybemd tspresentaiopgsar d i n
accordanc ith the key signature of the nusic that is_ played. U.S. Patent
No. 4,0%8‘,%?%\{'?“"[%6 'affﬁ% 18‘?3%} hard dighh merhanisny assecipfied nethihe pisokex &dielard  and
an el efc%\r?q{leig é)i ano circuit, connected ti) m cr Q- processor, used to control
2 CRTOLGG leaBo4Tg TERTgAnAEon isicaRs stch Yih B 45088 IE mRach YT torPTPHES
depressi on of one or re keys. A keyboard representation | ocated adjacent
t he s%lﬂfi Hlfg]fm?twél aéﬁﬂ'{%é‘\??’%ggﬁrgss% % ea?(cf‘?é‘t?owctﬂ’iaml- iyhElsciicsircuib havag cat e

t he ke keys that are played. Mnually operated controls cooperate wth
t he n?%?ﬁfsﬁ’r‘@%ssé?f?n‘iagy&m?@ﬁg&‘ﬁél%geﬂlccﬂl%’é’r iftyths 1r§th§ecge<§,eaéﬁ thirbligte at a
time, r e..all the notes, retain al|l the nqotes, .indicate sharp or flat
mode 9t PERLR Tt oo P alor K BerHel ihe ElEstnt i hagg atchdsiaded by

el ongating the . note on.the screen. A ronome. unit i used with the

i or s P B o s Sy Chin OpGERIS Rt RGITA herfists S50 FWdprd
sequent,i al |. nov.es across, the screen. . vabl e frame connects the CRT
devi ?éghttsowtl%lethﬁi IR Keybgardoiy agepraggee &1@6%?)@?% HePeBY i hednusds datds o

conpuper ;system and nmethod for <controlling a nedia playing device. The
syst rln f'ovides a user interface for allowing a user access to nedia
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keyboard representation located adjacent the screen of the CRT device is associated with

lights used to indicate the key or keys that are played. Manually operated controls cooperate

with the micro-processor to allow the back clearing of the screen one note at a time, remove

all the notes, retain all the notes, indicate sharp or flat mode of each note, and indicate the

duration that a key is depressed by elongating the note on the screen. A metronome unit is

used with the micro-processor to provide a visual beat marker on the screen that sequentially

moves across the screen. A movable frame connects the CRT device to the piano.

U.S. Patent No. 5,864,868 to Contois discloses a computer system and method for

controlling a media playing device. The system provides a user interface for allowing a user

access to media pieces stored in a media database. The interface is also for controlling a

media playing device, like a player piano or movie playing video device, that is coupled to

the computer to play the accessed or selected piece of media. In one embodiment there is a

computer interface that allows a user to display only music that relates to a selected category,



| i ke jazz or classical nusic. Another enbodinent allows the user to direct
the nmedia playing device to automatically play sel ected nusic pieces that
are rel atwo i3o3@8Bel ect ed nmusi c category. Anot her enbodi PeEmUSA/BBSs a user
to direct the nmedia playing device to7 automatically play selected nusic

pi eces that are related to the sel ected Si ¢ conposer O artist.. U S.

Pat entikNGZz e lgssicpl muss. Adigffer éfn%ﬁﬁl.meﬂ'it §ﬁ‘?‘6§&)§ USEdA ﬁlliiﬁteéle flquladl?sl%lflgyi ng
musi cal . information and particular|ly for visually displayi si_cal

not esdeBeats agipmatispho £lays Ferlﬁ’tecgé@l?@n&ec?ﬁo s tas §g16’iedg'§rr§ Sﬁggfegg@uflﬁat run
nmusi cal software prograns. The di sclosure teaches the use.of di.fferent

col or Sategtdy-di Fmehsht STRPQIIREH LN 2oV S0 AETts ECEIF&% Hﬁ’tyy’pgege%’?e si cal
notation. It _has a display screen which ﬁhogvs ?r%th bfl e and treble clefs as
wel | #domaiicallyipaw selectah HUsICrRipRsS i A SIERd TS SeSfedURG COBPIE %81 to
Moe shows conputer graphics animation, used with a live video interactive
met ho#or pl ayi ng keyboard nmusic while the user guides his fingers to the

keys targeted by th imation wth eac ey to.be struc i.thin one beat
of "t me. s Udushalemt Dsg 241 d8 ASebicetlitpetones o, b fonliy ot By 97
Renar Hmf&&naﬁblé_ ﬁﬁ%ﬁlﬁxﬁ tRMidally | displdyiet hiiGichingots, ahtd Jardf temPossing al

instrunent, displaying an i mage on the display device, and instructing the
st udeperseml cdropuiers on garheddvings thatvin|neusinabicivetst prograinsg The disslosp tGapesr ument

to pl t he s on the st , S P t - . .S Hows

t echn%u@g qu‘i%hg@ﬁg RPN "i’@s(ﬁ%jslienﬁg?%}{t?%%e%ﬁ 3 &}I%Hfg? ﬁgle&%ﬁgﬂﬁgtgﬁé%n%ﬁ?gﬁ
assoChahish. W hik 4 Bepldy sdrédmCihivh sidavttott Bt and abisle clehi 8 Rvdlisastihekeyasadci at ed
w th an object whi c% haturally occurs in this color. They utilize cartoon

char agndiimingtindipatioappar ent | y enhances association within the nind of the

St o i S s Nope 3B PR o Nige B ARICIRE BrehicSlipRlio il ygh adkE on! ©

musi cal i nstruren haVvirig pertor mance uncti1on,” pertormance

gui dagigieo ietiaotive @bthos tfar plgengkeyhomd st iwtdleahp uegrgaides ey Gfigaretorbeh a
plurality of display devices arr%{nged in assogci.atio

oper akextgargeieddnttae PRIty e1op kegde he & ‘i"’%lilﬁﬁn%\g??\é\?o% gﬁ’fqufl?gﬂe”rﬁ{? e

el ene rvgﬁ@gndi ng to left and right hands of the player,
respec ?&%]ﬁ%.rd S, Patent No. 6,284,961 to Kinmmel, Jr. shows a system of

musi cal notUeS Raitdnh Noh6,06@7%isto Remiardcet ab sbawai exbtan fdr isstrwoting the pthymgidfi zes
stic kg rn'isus];cg in%l lliel%? 'isp Qyiltlgo artl Prgagiéec}ﬁsthg fdistpg?f dtéglscie,ca%ld instructing the student to
focus on the image while preferably using a musical instrument to play the notes on the staff.

U.S. Patent No. 5,540,132 to Hale shows techniques for teaching musical notation to
children. Each note is associated with the distinctly identifiable color which is then associated
with an object which naturally occurs in this color. They utilize cartoon characters which
apparently enhances association within the mind of the child.

U.S. Patent No. 6,337,433 to Nishimoto et al. shows an electronic musical instrument
having performance guidance function, performance guidance method, and storage medium
storing a program therefore with a plurality of display devices arranged in association with the
performance operating elements, respectively, each comprising a pair of display elements
corresponding to left and right hands of the player, respectively.

U.S. Patent No. 6,284,961 to Kimmel, Jr. shows a system of musical notes with the notes

being associated with a color and utilizes stickers for application to the keys of the musical

instrument to correspond to the colors of the note which it plays.

SUMMARY OF THE INVENTION



instrunment to correspond to the colors of the note which it plays. SUMVARY
OF THE | NVENTI ON WD 03/ 036587 PCT/ US02/ 33235 8 The invention is related to
a hand- eywoosos@Bnat i on ganme whi ch has the purpose of te&chiusg2/a3es how to
read nusical notation and how to play8a nusical instrument such as the

pi ano. The nvention sinplifies nusical notation into a grid, with pitch
movi ng | ef t Iﬁ BrxeRon sgelajedrp § hanghete) coorlipationeganyg which Has ghe perpess; bbar d
Iayoutteaoan@(tﬂ@eh ARG iqyent, in
t he begi nni ng phﬁggf%uq%gahgﬁe%the pl ay ef’fa&n ée:%ae1 ﬂé@mﬁi&ﬁt %Lme{cagstﬁﬂe

repr ed8#i% ng notes of a song, rising from near the bottom of the screen

toward the wvittu boar.d their yertical relationship to each
ot her shal |16 mé{el%%e"&r%%ﬁ? %Bﬂcaldpta%gpa{l SWidly pitgh FovingsetiHisyeerhane
obj ectts rRRPOgER), Al Hith@he Plhad RefRYROR: Pthe d®hédsn &ﬁﬁrﬂg key
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hardware architecture for carrying out sonme aspects i hventron.

Fi gur €01zeqt key atitha gpmest sinewkuro and, vistal dbedbegibwill thyvaghiire ptdyieect traj ectori es
and an The player’s main task in the invention is to hit the corresponding piano key for as of
the many moving objects as possible at the right time, repeating the challenge until they have
reached a certain percentage of correctness and move up to the next level of complexity, and
in doing so, subconsciously learn to play a song, and in the later levels, to recognize and read

the sheet music.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects, features and advantages of the system of the present invention will be
apparent from the following description in which:

Figure 1 is a block diagram of a hardware architecture for carrying out some aspects of
the invention.

Figure 2 is a diagram showing a virtual keyboard, game object trajectories and an
exemplary relationship of those to a treble clef of a standard musical notation.

Figure 3 shows a block diagram of exemplary hardware and software modules for
carrying out the invention.

Figure 4 illustrates the format of a MIDI file.

Figure 5 illustrates the format of a header chunk of a MIDI file.

Figure 6 illustrates the format of a track chunk of a MIDI file.

Figure 7 illustrates the format of META events from a MIDI file.
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illustrates a conputer 100 conprising a processing el enment (CPUJ) and a

di spl ay. AFigyrsi Bals 4 hiptlediagan ofen axepdnpeompyer Bdman be spllodniansiér ci al | y
avail abl e fr%rrtl Qe réur%%{ioﬁ)f sources. Details of the internals of conputer
100 and'at &5 H%l A netwWork environment in Fi gure 12. A piano keyboard,
150, preferably having the capability of generating controlling data in

accordance with the MDI_standard is &g\}mect ed to the conputer through the
user PEIAEER DEAGRIPIIOB PRAIEE INVENEON i s a di agram show ng an exenpl ary

virtual pi ﬁ%ﬂrekﬁiébfﬁl'bg( dlgin SN B&d&ware architecture for carrying out some aspects of

the invention. Figure 1 illustrates a computer 100 comprising a processing element (CPU) and a

display. A typical implementation would be a personal computer commercially available from a
number of sources. Details of the internals of computer 100 and its use in a network
environment in Figure 12.

A piano keyboard, 150, preferably having the capability of generating controlling data in
accordance with the MIDI standard is comnected to the computer through the user standard
MIDI interface.

Figure 2 is a diagram showing an exemplary virtual piano keyboard, game object
trajectories and an exemplary relationship of those to a treble clef of standard musical notation.
A virtual keyboard is an object that is shown on the screen of the computer's display as part of a
graphical user interface. The virtual keyboard will comprise a plurality of individual keys 2001
corresponding to the white keys of a piano and a plurality of keys 200j corresponding to the
black keys of the piano. Thus, in this embodiment, the virtual keyboard represents the standard
arrangement of keys on a keyboard such as a piano. Also associated with each key of the virtual
keyboard is a trajectory 210i corresponding, in this example, to only the white keys of the piano
keyboard. One of the white keys and an associated trajectory correspond to each of the notes of
an octave of musical notation, in this case, starting with middle C on the left and progressing up
the musical scale until reaching the C above middle C. Trajectories shown in bold correspond to

those note found on a line of the treble clef in this example.
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develops a certain facility for mapping the visual expression of the notes from a musical file

which drive the generation of the game objects into actual fingering positions on a real keyboard
which interfaces with a virtual keyboard. The game detects when the user presses the correct
key at the proper moment.

Figure 3 shows a block diagram of exemplary hardware and software modules for
carrying out various aspects of the invention. Although this particular embodiment of the
invention is described with respect to the use of MIDI files and music formatted in accordance
with a MIDI standard, other formats for music are well known and can be utilized in alternative
embodiments of the invention.

In this exemplary embodiment, one or more files 300 formatted in a MIDI format are
stored in, for example, a library, or downloaded in real time and fed to interpreter 310 where the
MIDI data file is interpreted and translated in to commands which drive the game object
generation module 320 which causes the display of game objects on the graphical user interface

on the display screen and provides audio output 370 to the speakers of the computer.
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Figure 5 illustrates the format of a header chunk of a MIDI file. The header chunk
comprises three fields, namely, chunk type, length and data. For a header chunk, the chunk type
is MThd. The length field contains the length in bytes of the chunk data part. The "format"
portion of the data field includes the MIDI file format which can be only formats 0, 1 and 2.
The "tracks" portion of the data field as a binary number indicating the number of track chunks
contained in the MIDI file. The "division" portion of the data field of the header chunk defines
the default unit of "delta-time" for the MIDI file. If the most significant bit of the "division"
field is a 0, the remaining 15 bits indicate the number of "ticks per quarter note" to be utilized in
representing and reproducing the music. If the most significant bit is a logical 1, then there are
two components indicated by the remaining 15 bits. Bits 8-14 would indicate the number of
frames per second (indicated as a negative number) and the least significant 8 bits represents the
number of ticks per SMTPE frame.
MIDI files come in three variations. Format 0 contains a single track. Format 1 contains
one or more tracks which are all played simultaneously. Format 2 contains one or more
independent tracks which can be or are played independently of the others.
Figure 6 represents the format of a track chunk of a MIDI file. It comprises a chunk type
which, by definition is a MTrk type and a length field which indicates the length of the data
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bytes of data following that field. The data field includes O or more bytes of data.

A rumber of META events have been defined in the standard that make implementation

of the invention easier. These include the following:

A "sequence number" is an optional event which must occur only at the start of a track
before any non-0 delta_time.

This is typically utilized to identify each track.

A text event is utilized for annotating a track with arbitrary text. A Copyright notice
event can be utilized where a Copyright notice ie represented in ACSI text. It should be the first
event on the first track of a MIDI file.

A sequence/track name provides the name of a sequence or a track in the file. An
instrument name, provides the description of the instruments used on the track. A lyric event
provides the lyrics for a song. Normally, each syllable will have its own lyric-event, which

occurs at the time the lyric is to be sung.

A marker event marks the significant point in the sequence such as the beginning of a

Verse.
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event fields 820-1 through 820-j then follow which represent the individual MIDI messages
associated with the MTrk chunk.

The MIDI protocol consists of messages which are designed to allow synthesizers and

sequencers to communicate what-sound-to-play information. A typical MIDI message
comprises three components. The first component begins with a hexidecimal 9 is followed by
an identification of one of sixteen MIDI channels having a value of 0-F. The second component
is a two byte sequence representing the key on the device that has been pressed. This
corresponds to the notes of a keyboard that has been pressed in the case of a piano-type
keyboard. The two byte value ranges from 00-7F. The third component of a MIDI message is
the velocity component which specifies the velocity with which the key was pressed or released.
It, too, ranges in value between 00 and 7F. Thus, if a musician pressed middle-C key on a
keyboard, the keyboard would send a "note-on" message comprising: 90 3C 40. When the
musician releases the key, the corresponding "note-off" message would comprise: 80 3C 33. In
this case, the key was released more slowly than it was pressed as indicated by the velocity
indication 33 in the release message (compared with the attack velocity 40).

Other MIDI messages may include a program (instrument) change, a pitch blend
message, a control change message (e.g. pedal/switch foot change of state) and timing clock

message.
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When the nusician rel eases ey, the corresponding "note-off' nessage

woul dofgobisireductigningizs g@smlsﬁmn of status bytes is known as "running status" within MIDI
messages. Only the data bytes that change are sent.

Against the background of the MIDI File and protocol, an exemplary operation of that
invention will now be described.

Figure 9 illustrates an exemplary flow of data illustrating MIDI messages for the
sequential playing of three notes. In Figure 9, two MIDI messages are shown per line. Each is
introduced with a delta_time field. Thus, the six messages shown in Figure 9 are preceded with
delta time increments of 00, 08, 10, 18, 20 and 28.

The delta_time increments are followed by a MIDI command sequence. The sequence
92 indicates the situation where a note is to be turned on. Following each 92 message is a
message with a command field of 82 which indicates that the note is to be turned off. Following
each command is a note identifier. Which in the case of the first line indicates the note C is to be
turned on and off. In the case of the second and third lines, the notes identified are the note E
and the note G, respectively. The last component of each message is a velocity component. In
the first line, the velocity 44 is a measure of how fast the key is pressed downwardly (e.g. attack
velocity). In the following message, where the key is being released, the velocity 40 indicates

that the key is released with a velocity 40.
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Figure 9, two MD nessages are s per T1ne
in an Tterative fashion as indicated by the arrow going back to the top of step 1040.

Returning to Figure 3, item 330 represents a library of objects which allow the game to
be modified by the substitution of various types of objects for corresponding different flavors of
the game. Examples of the types of objects utilized are given hereinafter. Also shown in Figure
3 is a set of parameters 340 which allow a user to customize the performance of the game or the
behavior of the game in certain instances.

The audio engine 360 is preferably based on Microsofi® DirectSound 8 application
programming interface. The audio engine generally has the ability to play short .\WAV files
through the PCM channels of a sound card. The sound engine is implemented as a class with
constructors, destructors, loading of a .\WAV file and playing of a .WAYV file. The sound engine
is used primarily for playing sound effects associated with menu buttons, clicks, switches and
game play feedback sounds. However, the invention could also work with other software
engines.

The graphics engine 350 works in conjunction with the library of objects 330 and the
game object generation module 320 to produce graphical objects on the screen that constitute
respective implementations of the game objects utilized to play the game. The invention is

capable of loading and playing three types of song files: MIDI, MIDI Karaoke, and .amm. The



introduced with a delta tinme field. Thus, the six messages shown in Figure
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When a game is first loaded, a splash screen 1100 is displayed. This is centered on the

desktop and enables the user to click on icons or links that would take them to the sponsoring
company's website where they can download new songs for the game. Also, there may be a link
to HTML documentation for the game.

The Welcome Screen 1110 allows four options. First, it allows selection of a main menu
which is described hereinafter. Second, it allows access to an instant play mode of operation,
described in conjunction with item 1140 hereinafter, which assumes all previously set up
configurations of the last song played in the game. A third option from the main menu takes one
to the credits screen where game credits are revealed in a visual way. Finally, the main menu
1120 has an option to exit the game and return to the operating system.

From the main menu 1120, there are three options. If a quick play option is selected, the
user goes directly to the quick play mode described in conjunction with 1140 where the user can
freely load any song, select a number of options and commence the practice. No profile needs to
be selected or created. In the second main menu option, the career mode, a user will create a

profile and will face a number of challenges, predefined within a number of levels and in a



in an iterative fashion as indicated by the arrow going back to the top of
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Figure 12 is a block diagram that illustrates a computer system 100 upon which an
embodiment of the invention may be implemented. Computer system 100 includes a bus 102
or other communication mechanism for communicating information, and a processor 104
coupled with bus 102 for processing information. Computer system 100 also includes a main
memory 106, such as a random access memory (RAM) or other dynamic storage device,
coupled to bus 102 for storing information and instructions to be executed by processor 104.
Main memory 106 also may be used for storing temporary variables or other intermediate
information during execution of instructions to be executed by processor 104. Computer
system 100 further includes a read only memory (ROM) 108 or other static storage device
coupled to bus 102 for storing static information and instructions for processor 104. A
storage device 110, such as a magnetic disk or optical disk, is provided and coupled to bus

102 for storing information and instructions.
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embodiments, hard-wired circuitry may be used in place of or in combination with software
instructions to implement the invention. Thus, embodiments of the invention are not limited
to any specific combination of hardware circuitry and software.

The term “computer-readable medium” as used herein refers to any medium that
participates in providing instructions to processor 104 for execution. Such a medium may
take many forms, including but not limited to, non-volatile media, volatile media, and
transmission media. Non-volatile media includes, for example, optical or magnetic disks,
such as storage device 110. Volatile media includes dynamic memory, such as main memory
106. Transmission media includes coaxial cables, copper wire and fiber optics, including the
wires that comprise bus 102. Transmission media can also take the form of acoustic or light
waves, such as those generated during radio-wave and infra-red data communications.

Common forms of computer-readable media include, for example, a floppy disk, a
flexible disk, hard disk, magnetic tape, or any other magnetic medium, a CD-ROM, any other

optical medium, punchcards, papertape, any other physical medium with patterns of holes, a
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Communication interface 118 provides a two-way data communication coupling to a network

link 120 that is connected to a local network 122. For example, communication interface 118
may be an integrated services digital network (ISDN) card or a modem to provide a data
communication connection to a corresponding type of telephone line. As another example,
communication interface 118 may be a local area network (LAN) card to provide a data
communication connection to a compatible LAN. Wireless links may also be implemented. In
any such implementation, communication interface 118 sends and receives elecirical,
electromagnetic or optical signals that carry digital data streams representing various types of
information.

Network link 120 typically provides data communication through one or more
networks to other data devices. For example, network link 120 may provide a connection
through local network 122 to a host computer 124 or to data equipment operated by an
Internet Service Provider (ISP) 126. ISP 126 in turn provides data communication services

through the world wide packet data communication network now commonly referred to as
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magenetl c tape, ny ot her magnetic nedium a CD-ROM any

other —optpealo ik 'laéso?;ﬁlc\f?@?ﬁmﬁwbpa&%ﬁ%@d?e, any other physical medium

with patterns of holes 03/ 036587 PCT/US02/33235 19 RAM a PROM and
EP aF any other nenory chip or cartridge, a carrier wave
as d ri b@ﬂ@?%ter, or any ot her nedium from which a conputer can
read. Quick play allows playing the game without going through the challenges of the

Career Mode (section 0). It allows for loading song files and playing them freely. Within the

quick play a player can select either Training or Dynamic mode.

1. Quick Play Modes
After having selected a Quick Play, users are able to select between two different

modes of play:

e Training Mode

Training Mode allows a user to practice the game on any song that can be loaded into

the game.

e Dynamic Mode
Dynamic Mode is similar to a Training mode with the exception that there is a
number of different dynamics that can be switched on and off. These dynamics pose an

additional challenge. Each dynamic has a number of variables that can be adjusted and will
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comruni cat i o i fitassfoando NogitioouPh @€ 0 bus 102. Communi cation interface
118 provides a two-way data communi cation coupling to a network [link 120
that is connected to a |ocal network 122. For exanple, conmunication

interface Af&f hPabdee dffanhibaticpebnsLiry ifGer de@hddalindeeSwridg OptRi)in card or
a nodemto provide a data communication connection to a correspondi ng type

of tefeeivioheaddgedé. As anot her exanple, conmmunication interface 118 may be
a local area network (LAN) card to provide a data communi cation connection
to a compayi hl R dddhe Wreless Iinks may al so be inplenmented. In any such
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el ect romagngld Sofyf isoqjsl%k 11 GRAL $halt BN FRIT6YdiRE 4i oRl HRLE 1hIIF ¥Bthe
representing various types of ~ information. Network Tink 120 typically

pr ovi chesputier! s hewndmivd. dageisoaret #hlougbrowes tr aspesifineong ok stheip lvrdhdriveat a
devi ces. o exarr&l?eIl .nehﬁo({k link 120 may provide a connection through
| ocal file peasCh gr simpliled QORGRORET124 or to data equi prent operated by
an Internet Service Provider (ISP) 126. ISP 126 in turn provides data
conmmuni cat 3 orint&@mnetSongst hr ough the world wi de packet data conmunication
networ k now commonly referred to as WO 03/ 036587 PCT/ US02/ 33235 20 the
"1 nt er net "ExéBthotgic thle imeshtion kvill 228t tenchphbbit exf hedirp2®npotheailyefeh &éthsiteal |
el eCtirntoo t ngeatrrlle(,: it will feature a link that will open a web browser (e.g. Internet Explorer, or
Netscape) to a section of the web site where more songs can be downloaded from. Users are
able to download songs manually from a website and then open them from within the game.

The link is provided on the splash screen.

B. Career Mode

Career mode allows a player to complete the game by going through different piano methods

and levels, facing different challenges within levels.

1. Overview

Within Piano Methods (section 0) we have Levels (section 0). Levels have a
predefined number of Challenges specified and available (section 0). One can apply any
challenge from within the level to any song from within the level. The level is completed
when the level requirements are met. The level requirements can be, for instance, to complete
a minimum of 7 out of 10 songs, and apply a minimum of 3 out of 5 challenges for each song

played. Once the level requirements are met, the next level is unlocked. Higher level scores
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information is saved onto the computer hard drive and kept there along with the entire game

progress for that user.

e Load Profile
If a user is returning to the game and has an existing profile already saved, he can
choose his profile from a list of available profiles. This way one can continue playing, from

where one left off last time.

e Delete Profile
Users are able to delete existing profiles. A confirmation dialog will popup to make

sure that profiles are not accidentally deleted.

3. Piano Methods

Users are able to select a piano method from a list of available methods. On the piano
method selection screen, there is a top players list with their scores, number of levels
completed, and total time spent on that method. Each piano method available for play is listed

along with an icon, and some short text description of the method.

4, Levels

Users are able to select a level from within a piano method. Higher levels are

unlocked by completing previous levels. The layout of the level selection screen are similar
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configured, and for instance, track editing is not allowed. Playing these songs is on an as-is
basis without the ability to alter the game environment, like it is possible in a Quick Play
mode described in section 0.
Songs that are available within piano methods can be in any file format that is
supported by the invention. Songs available from within piano methods are irreplaceable
from the operating system. In other words, users will not be able to replace these songs with

ones that are less difficult, in order to score better in the game.

6. Challenges

The Game features a number of challenges for its users. The challenges are designed
to assist in training in a variety of techniques. This invention will feature the following types
of challenges:

e Tempo

Starts at a 50% of the song file tempo and gradually increases. Bonus points are
awarded at playing faster than default song file tempo. Players need to stay within the
accuracy parameter to continue playing, i.e. 90%. Maximum allowed is a parameter that can

be defined by the creator of the challenge.

e Rhythmic Precision Challenge
In this challenge the hit window gradually closes to a challenge creator’s predefined
size. The starting size is a user definable parameter. Players need to stay within the accuracy

parameter to continue playing.
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black & white. The amount of game objects that lose color gradually increases as a song is

progressing.

¢ Note Duration (Legato)
The challenge is to hold down the piano keys for the correct duration of notes. Players

need to stay within the accuracy parameter to continue playing, say 90%.

e Rotation
The screen rotates from vertical to horizontal position. Players need to stay within the
accuracy parameter to continue playing. As users master this challenge, they will learn the

relationships between the keyboard and standard musical rotation.

e Visibility
A series of visibility challenges are introduced to induce the player to memorize the
piece of music that he/she is paying. For instance, a cloud could enter the game field and
cover parts of the screen, making it difficult for a user to see the game objects. Visibility

challenges are further defined during the development.
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custom piano methods. The idea of custom piano methods is to allow teachers for creating

assignments for their students that are users of the invention.

C. Starting Options

Starting Options are options that can be configured before a user starts playing the
game. The number of available starting options depends on the game mode. In some modes
some options are not available, and are grayed out, or left out. However, regardless of what
mode the game was started in, in order to start playing, one will have to go through these
options. One exception to this rule is an Instant Play which omits configuring the Starting
Options, and assumes all default values for playing. Preferred availability of Starting Options
in different game modes is included in the CD-ROM Appendix.

The following is a list of all starting options along with brief descriptions:

e Screen Orientation: V | H | Rotation
This option specifies the orientation of the screen. Some users may prefer to start the
game play in a Vertical mode, whereas some will prefer the Horizontal mode. It is also
possible to start the game play in a mode where the screen will gradually start rotating from

Vertical to Horizontal orientation.
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This switch enables or disables the ability to access a Freeze Menu from within the

Game Play, as discussed hereinafter.

e Beats per Screen
This option allows the user to select how many beats or measures are on the screen
vertically during game play, allowing fast songs enough anticipation to prepare for the next

note.

e Objects: Long | Short | Notation
This option allows for selection between different types of game objects. Long objects
are those that can be drawn to represent the actual durations of musical notes, for instance:
caterpillars. Whereas, short objects are those that only represent the starting point of a
musical note, and do not represent the duration, i.e. Soccer Balls or Balloons. When Notation

is selected, instead of game objects a user will see musical notation during the Game Play.

e Notation: Accidentals | Key Signature
This option allows for selection between different types of musical notation. It is only

available if Notation is selected as a game object.
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list of all starting options along with brief descriptions: Screen
Orientation I | Rotation This option eC|f|esthe orientation of the
screen. OSO][}Ea(‘:{g@é‘l%g L{nge §53V§?V§’rf%cqvﬁ azime play in a Vertical node,
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Ver t i saig is adied, iadishofdvadable ireeks ayp displayed, and a user will have the ability to select

those tracks that he/she wishes to play in the game. Once a track is selected by a user, the
program will automatically find the range of musical notes for it, and mark it on the piano
keyboard displayed on the screen (i.e. C2 — B3). The range will always be calculated for all
selected tracks. For instance, if two tracks are selected: trackl and track2 - the range is
marked for both as if these were one track. Previewing the range is important because it
allows a user to see if range of selected tracks fits onto the attached MIDI keyboard. i.e.
playing a piece that spreads across 6 octaves on a keyboard that only has 4 would be virtually
impossible. Additionally users are able to click on individual piano keys and mark them as
active or inactive. By default all keys in the range are marked active. During the Game Play

user assumes responsibility for hitting only those piano keys that are active.

e Instrument Select for Track(s)
Users are given the ability to change General MIDI instruments for any of the selected
tracks that are to be played in the game. Users can simply select one instrument per track

from a drop down menu of 128 General MIDI Level 1 Instruments.
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e Merging Selected Tracks
This option allows merging together a number of selected tracks into one. This
operation does not alter the content of the original file, instead it is performed in the

computer’s memory on the file loaded.

¢ Delete Track(s)

Deletes selected track(s) from memory. Deleted track(s) are not deleted from a song

file.

e Split Hands for a track
If only one track is selected, this option is enabled. Executing this option splits a
single track into two tracks with musical content arranged separately for both hands. Le. The
first track holds musical notes to be played with a left hand, and the second track is to be
played with a right hand.

e Transpose Selected Track(s)

This option transposes selected track(s) by semitones either up or down.



Thene Sel ection Thene selection is a set of GU elenents that allow for
selection of different gane thenes. Thenes include backgrounds and

di f f erentw@am®3esB] ects. Di fferent backgrounds can be coniPChasonsi2Bbs

di fferent gane objects. However, them®s that were not yet unlocked in the
Career Mode (section 0) are not available for selection. Color: On | Of
This switch turns on/off the color of the gane objects as well as the color
of the Vi g&,g&{saiuﬁno keyboard on the screen. Basically, if toggled ON -
all ganme objects ahnd piano keys are displayed col or-coded, otherw se,

t hese obj eThi sReorbhlasls Susshid eonfighreal®RDE pupet peits {rideHannBRa figearrieackew,
Active Keys) This section allows for a visual selectiqon of the tracks i-n a
| oadesf Heiee tqaded. Fosdustagce.adiwgr might gededo heay ansacegmpaymenbisick #5 %ﬁ?@ are

di spl aye W, J VE, fhBerdaRihi fofc. t © select those tracks that
he/shgyw&lsaﬁggld?%%ﬁ%s%lhagﬁg%m. Once aﬁtr'ack is selected by a user, the
programwi || automatically find the range of nusical notes for it, and mark

it on the g/llano keyboard di splayed on the screen (i.e. C - B3). The range
will o al viayMateonomes Pnt O for all  selected tracks. For instance, if two

tracks arerqgl s%fcﬁ%haﬁlisa&lﬁisaﬁﬁg tﬁeraﬁﬁﬁ%e netBRoth8RERd USring Bkt ity bot h as

if these were one trac Preview ng the range Is I nportant because it
allows a user to see if range of selected tracks fits onto the attached

M DI keyboard.  i.e. pl ag/i ng, a pi ece that spreads across 6 octaves on a
keyboar tﬁ&?c%‘?l(?hwffgg% %%PH be virtually inpossible. Additionally users

o ik, . )
are able Elylﬁ dég?ﬂgodf%lldg{%ﬁbiée@ééﬁhg Rl ARCertt@ YfonR A (HEBEHAIIENREB RS arcPrlilt o OT

i nacti ve. eys 1h the range are marked active. During the
Ganme fleggameyisnd amspartreSthe €spmn dildde as disbansehearlienddyoallopingdys ysewmankeys
that are active. _.lnstr nt Select for, Track(s) Users are given the

abi | i ﬁ?ﬂ{’ H?ﬁ%ﬂ?@éml&r %Igﬁ?ﬁgﬁ OF A%t ?%ﬁé}rﬁyswfsgl(m’any of the selected tracks

that are to be played in the ganme. Users can sinply select one instrument
per track froma drop down nenu of 128 General M DI Level 1 Instrunents.
WO 03/ 03658 enmp@Beli®®2/ 33235 28  Acconpani nent Track(s) Sel ect

This option allows for a selection of a tempo that is used during the game play. Part of
this option is a switch called “MIDI tempo: On | Off’ that enables playing at a tempo
specified in the currently loaded song. If this switch is enabled and a current song file

features variations in tempo, the game speed will adjust automatically.

o Hit Window Adjustment
This option allows for adjusting the height of the hit window of the game.

e Background: On | Off | Opacity %
An option that enables, disables or allows for an adjustment of opacity of the
background. Opacity values range from 0% to 100%.

e Measure: On | Off
This switch enables or disables the visual measurement that scrolls along with the

game objects.

e Object Guides: On | Off

This switch enables of disables visible trajectories guide lines.



Users are also given the ability to select acconpani ment tracks for the
songs that they wsh to play for the gane. Acconpani nent tracks are played
audi bl y iwotoa@3dsarkground. Sonme will find acconpani ment RerpfSat/332ehi l e
others distracting, therefore these s¥l ections are optional. Instrunent
Sel ect for Acconpani nent Track(s) Simlarly to selecting instrunents for
the tracks to be pl ayed in the gane, users are given the ability to change
General M t e @ny of the sel ected acconpani nent tracks.
Users can g#artrgp qugﬂtéglg I nstrunment per acconpani ment track froma drop

down nenuThik sk2Bh Ganebabr Mfbh-st:eee barhe ktagtidseoie stc. Mer gi ng Sel ect ed
Tracks This option allows nerging together a nunber of selected tracks into
one. This operation does not alter the content of the original file,

instead it efb?frrgggl{{ggzio@.y?ct. gp,pt er's menory on the file | oaded.

Del ete Tra rack(s) fromnenory. Deleted track(s) are
not del et eWhisr lﬂibﬁ a$1@ﬁ'§ forf deleting B dite dfathdDnforeed Keybaid hfedoinl the gamet r ack
is selected, t tion is enabled. Executing this option pI| single

t r ackPiahit &JS?W)C%D( éé st REWYeCRSPEAYS: cHAEENE Olr P oRlf¥E SEHRSO |13P t’?ﬁf&bo
hand I a%peg | ef t
hgzdsAu{o %tﬁmggg%ﬂﬁd&% rac‘%ﬁ?% %t)%)lg% a%%tlbge;‘gé{é \?é ?I?te a r?tg’ﬁ han %’Jr?%rﬁs pgse

Sel ectieeh: Tr, delangd)5-boiase.opt i on transposes sel ected track(s) by sem tones
either up or down. WD 03/036587 PCT/US02/33235 29 Track Setup This
section allows a user to configure MDI output ports and channels for any

track qf &p&t tl Qadefn For instance, a user nmight prefer to hear an
acconpani ment t ?J#Z on the 11t h channel of a synthesizer |ocated on the

3rd M DI p@his. optlon allows for selecting the starting key on the on-screen keyboard. This is
very helpful in calibrating the physical MIDI keyboard with the on-screen keyboard if the
two are of a different size. The selections are: CO, C1, C2 ... C11.

e Gradual Tempo Adjustment: On | Off
Enabling this option will gradually increase or decrease the tempo of the game play to
the tempo specified in a loaded song file. For instance, by starting the game play at a low

tempo, users can practice a piece of music at a slowly, but constantly increasing tempo.

e Gradual Hit Window Closing: On | Off
Enabling this option will gradually decrease the height of the hit window during the
game play. For instance, by starting the game play at a hit window wide open, users can

practice a piece of music with a slowly, but constantly increasing precision.

¢ Random Color Dropping: On | Off
If this option is enabled, during the game play, game objects will start losing color
selectively or at random, making it harder to color-coordinate game objects with the color-
coded piano keyboard. Both game objects and the keys on the on-screen keyboard can drop

colors.

e Transform to Notation: On | Off

Enabling this option will gradually transform game objects into musical notation.



Metronone: On | Of This switch enabl es or disables the audible nmetronone
heard during the gane play. Practice Chal l enge selection This section
al | ows fowoloaessTi ng a chall enge fromall the chall enges tleatusar/as2biii | t
into the gane, and are part of the CGHreer Mdde, as discussed earlier. By
allowing this, users can flexibly practice different chall enges on any
song they wish to. Tenpo Select This option allows for a selection of a

t enpo t hat the gane play. Part of this optionis a switch
called "M I8P§%ﬁg 6&4(&1 that enables playing at a tenpo specified in

t he currenEhyblb@@d@@hb&@rlgopmg of hiomgdanithiecdanmesplenabl ed and a current song
file features variations in tenpo, the gane speed w || adjust
aut orrati caI ly. Ht Wndow Adjustnent This option allows for adjusting the

hei ght Pg, Iﬁt) wow of the gane. Background: On I Of | Opacity % An
option tha enab di sables or allows for an adjustnent of opacity of the

backgr oundIf &pang tfile iadluds Iyaogend thasnoPon as thdled, Measwile appdar lonGkhe Thi s
switch enabl es or disables the visual neasurenent that scrolls along with
the &4R& objects. Object Guides: On I Of This switch enables of disables
visible trajectories guide lines. WO 03/036587 PCT/ US02/ 33235 30 Stats
(Overlays): On I Of This switch turns on or off on-screen gane statistics,
score, ot cAuto BaybSeugl OMIOff 12 oct. 14 oct. 15 oct. This option allows for

sel ectin e size of the on reen keybo sed i n the gane Users
can sel egt &E’ét%’é’ﬁ eélaB]%E"é?\‘}éhs %@thvsé“%‘lg ‘%raglc%‘j]é%at%f’é‘ﬁ 49 6‘n‘gmi?1“ 11(39/%%%
Aut 0”§6ﬂg01ﬂ<ﬁﬁ($)9ﬁfedso§g 4§e1§a%le%05 Qe it %rcﬁ‘x'lpié’d aal APl néﬁk@fogaa@%ny ggngguppor t

three keyboard
are saved into an .amm internal song file format.

e SFX Volume & Music Volume
These options are implemented in form of sliders and allow for adjusting volume

levels of both, sound effects and the music.

e [Extract part
This is a hybrid of a track merge option. A user chooses the clefs (tracks) to be

merged.

e Prepare Sing along part
This option is merely separating out the text into measures, for someone to sing along

without the notation being on the same sheet.

e Prepare Fake Book Lead sheet
"Fake" books are collections of popular songs with the lyrics and the chord names
(Gm?7) for jazz players, and maybe the lead melody, and they would improvise the rhythm
and harmonic parts, using the melody and chord structure as a skeleton. MidiNotate software
extracts the lyrics, lead melody, and chord names from a midi file, and allows for printing it

in this manner.



sizes: 2-, 4-, and 5- octave. Starting Key Selection This option allows
for selecting the starting key on the on-screen keyboard. This is very
hel pful iwoOmaloddssati ng t he physical M DI keyboard w th thecCanssysaen
keyboard if the two are of a differed?t size. The selections are: CO 0,
C2 ... Cl1. Gadual Tenpo Adjustment: On | Of Enabling this option wll
gradual |y increase or decrease the tenpo of the gane play to the tenpo

specified ﬂaﬁsér%%ﬂo%%n%%le' For instance, by starting the gane play at
a low tenpo, users can practice a piece of nmusic at a slowy, but

const ant | y Ghoed easédlghve engltple wayadiatingidescibed omn €kasplegrighibd AM#joEnabl i ng
this option wil| gradually decrease the height of the hit w ndow during the
game Pt eopld owriftek sigrpde A dyit wight bs WHUPRAS GdH¥- play at a hit wi ndow wi de

open, user %1?8’flthepg[b%gé io@go &é[]%eco%ibim in@o gi‘(;ugsqafl‘&]dﬁ%ii{(%e tﬁbire i %nlﬁfg%nt l y

i ncreasi ng precision. ndom Col or Droppi ng: this option is
enabl ecouniusf Bgolehre ogtions (tivasiate) amp ) thaicars imipldmstat os tlosk ihgxeoniothe

sel ectjyely or at random nmaking it harder to col or-coordi nate gane objects
with Edho$aMEoded pi ano keyboard. Both game objects and the keys on the
on-screen keyboard can drop colors. Transformto Notation: On | Of

Enabling tims } '*IE gradual |y transform gane objects into nusical

not at i on. RJ o%ﬁ / US02/ 33235 31 Loop Song: On | Of Enables or
di sabl es | i.ng . of ong.in the gane play. Lyrics: On | Of If a song
file incl U%B«ES 1p eﬁesﬁ]a‘ii‘ﬂ ag'ﬁ‘?rghaQB‘Fl?soﬁaﬁn'S piaﬁfa/lﬁlﬂéed"}c}/“r%rgf‘%% wi || appear on the
screen. Auto Save Song: On | Of This option enables or disables

aut o- savi ng, oKepbobaral $iesrratitsons to a currently | oaded

There is a number of exemplary keyboard shortcuts linked to different options, which
can be invoked during the game play without stopping the flow of the game. Other options

are possible. These options are:

e Tempo Adjustment Arrow Left | Arrow Right

e Hit Window Adjustment Arrow Up | Arrow Down

e Warning Line Adjustment Shift + Arrow Up | Shift + Arrow Down
¢ Overall Volume Adjustment Gray + | Gray -

e Metronome M

Some adjustments are not available in some challenges, e.g. tempo adjustment is not

available during the game play in tempo challenge.

2. Missed Notes

Whenever a player misses a note, a mark is placed onto the game field. Users are able
to scroll up and down the entire song from within the freeze menu and see where they have

missed.

3. Musical Notation

The invention is capable of transforming MIDI files into a musical notation to be
displayed on the screen during the game play. Examples of software suitable for

implementing this function can be found at:



song. If auto save song is enabled, a user is pronpted for a new file nane
for a song. Songs are saved into an. amminternal song file format. SFX
Vol une & WDIBm36%8t une These options are inplenented in foParafSoyBizders and
all ow for adjusting volune |evels of33both, sound effects and the nusic.
Extract part This is a hybrid of a track nerge option. A user chooses the
clefs (tracks) to be nerged. Prepare Sing along part This option is

nerely Sepfi bd16s t ext i nt opiRAGKIERotali SiteHRBRRNR cbM/ SI g al ong
wi t hout the ?latélltog%eg#ol% %lng on the saﬁr?; sheet. Pr epargg)%Fake Book Lead sheet

"Fake" bookKstatiog Sofhwaes fhions of popbitafl/ wsongstatien.bohhe | yrics and the chord
names (Giw) for jazz players, and nmaybe the | ead nel ody, and they would

i nprovi se the rhythm and harnonic parts, using the nelody and chord
structure as a skeleton. Mdi Notate software extracts the lyrics, |ead

mel ody, andg, ahghe difeess froma mdi file, and allows for printing it in
this manner. WD 03/036587 PCT/US02/ 33235 32 Transcri be Chord Nanes Chord

names haveTne tveatién \f@ay@re@ﬁ rﬁﬁib@goﬂgsmelobﬁdts Aot & Sarghd. Ale gdmbhj or .
It could be witten si ght. be witten as A mgj. Al of the

above obigetp an‘éll Eeafire S2cy P]f?éoﬁnirdn;tlbhag]?]@ﬁ‘iﬁg SFIBPOlit n$he rgemet ‘Pﬁé?‘és i%e VP ar ge
, heck
am””&n?éngﬁﬂ&’l Pd{)% ﬁﬂsthé %Xi@er%hﬁég 3]?%% }ﬂﬁ"t RALdRE §o AR ﬁ%?ﬁgg oS chec

boxes 1S 1S where a action
happehadwaiznaccplegyed 3Dt d&awmgt Tais gihellow Jfor Ke ghoasdlibhomotating andhédple-i s a

nunbe{) elolfmgxerrpl ary keyboard shortcuts |linked to different options, which

5. On-screen Piano Keyboard

The on-screen piano keyboard comes in three different sizes: 2-, 4-, and 5-octave.
Depending on the keyboard size selected, size of the game object will change accordingly to

keep the width proportional to the width of the on-screen keyboard keys.

6. Point Scoring

The game rewards users with points for correctly hit musical notes, playing with

different dynamic options enabled, and for playing different challenges, and so on.

E. Freeze Menu

Freeze Menu can be invoked from within the game play only. It will allow for
alternation of some of the game parameters, making annotations on the screen and saving a
currently played song into an internal file format along with all annotations, highlighting and

fingering information.

1. Invoking

The freeze menu is invoked by pressing an ESC key on the keyboard from within the
game play. Once ESC is pressed the following happens: the entire game freezes, vertical
scrollbar appears on the screen to allow scrolling through the entire song both, back to the
parts already played, and ahead. Note that scrolling, annotating, highlighting or fingering is
not available when the game screen is in the middle of a rotation. Once the game is frozen, a

translucent help box is displayed with directions as to what can be done on the screen. For



can be invoked during the game play w thout stopping the flow of the gane.
O her options are possible. These options are: Tenpo Adjustnent Arrow
Left | Arwow3BseRt H t Wndow Adjustnment Arrow Up | Arr ®@TS023329%r ni ng
Li ne Adj ust nment Shi ft + Arrow Up | Sh#ft + Arrow Down Overal |l Vol ume

Adj ust nent G ay none M Sone adjustnents are noQt_ avail able
in sos @ﬁ%la}@%’é&texbwﬁ‘ﬂdtré% Tacﬁf‘??é? ﬁ%ﬁ‘%nqt@or‘i‘cﬁnt 5@&@6&5@@@6}0}9?& he game
play i, p’é gﬂg ~chal l enge. 2. M ssed Notes Wienever a player misses a note, a
mar k |s rf ed onto the gane field. Users are able to scroll up and down
the entire song fromw thin the freeze menu and see where they have

m ssed. 3. Mﬁ?gtdightmmﬁﬁmgeemgwent ion is capable of transform ng M DI
files into a nusical notation to be displayed on the screen during the
game pl ay. VExemphess chitksof anaganeseliedbt Bop-vp menypkigrientd thg aneiiBusgtiasgt i on
can be found. at 6587 PCT/ US02/ 33235 33 Notation Technol ogi es

htt p: ?’FIOW Wﬁ%?%ﬁ%ﬁ?%%%g? ggi es.com Not ati on Software, Inc.

http://ww. notation.conl 4. Ganme obj ec he |nvent|on features a nunber of
gane objects, also knowyygslighpr [t e: ; pjxe¢ts will feature 32-bit
color and al pha bl endi pg—suppor{y ggneyoljects are two di nensional,
but drawn on the screen using 3D]'Erec ni gues4i nsorder to take advant age of
har dwar e accel er at ed 3DFitgevingrg — Tt H—attpw fxof an easy scaling,
rotating and al pha- blending. 5 ROr-fEcr%erQi o| Keyboard The on-screen

pi ano keyboard cones iln-three di At—-si '5?-, -, and 5-octave.

From within that pop-up menu users can select the highlight color or a fingering
number for either of hands, just by clicking on squares (as illustrated above). Whatever
selection was made on the pop-up menu, it would be applied to the object that was clicked
on. Highlighﬁng should be done in form of a halo effect around the object. Colors illustrated
on the pop-up menu above, are for illustration purposes only. Additionally, if an object has

already a fingering or a highlighting assigned, those can be removed by clicking on “x

buttons as illustrated above.

3. Annotating

Users are able to place notes on the game screen. Those annotations later become a
part of the .amm file. Annotations once placed on the game screen are remembered in the file
if desired (save). Users can add and remove annotations. Annotations are placed on the screen
in a form of speech balloons. There are a number of balloon shapes to choose from. In order
to add an annotation to the game screen, a user would click on an empty space on the screen.
Once clicked, a popup menu will appear allowing for selecting the shape of the speech
balloon and the direction of its arrow-pointer. The text would be entered then through a text
edit box. Annotations can be removed from the game screen. In order to remove an
annotation one would have to click on an already existing annotation, and then click on an
“x” button that would appear next to it. The game will also allow for editing already entered
annotations. In order to edit an annotation, similarly to deleting one, a user would have to
click on an already placed annotation and then click on an “edit” button that would appear

next to it. Editing annotations are done in the same way as entering them.



Dependi ng on the keyboard size sel ected, size of the gane object wl|
change accordingly to keep the width proportional to the wdth of the

on- scr eerwbaploa@#st keys. 6. Point Scoring The ganme rewar dPCHgsS0%33283% h
points for correctly hit nusical note¥, playing with different dynamc
options ena}p:vg.d and, for ﬁ{‘}.aiﬁi ng different chall enges, and so on. E. Freeze
Menu Freeze™ ﬁﬁe%% e@é‘? OK8d fromwi thin the gane play only. It wll

al l ow for | t er nat i f so of_the gane parameters, makin nnot at i ons
on the scré@‘r‘? 4 %a&?%glogs ngﬁ}er %?ﬁz’aym uaﬁfe%p%ﬂegl i%‘@éﬁ@_ﬁ@&% Tt le

f or matpréftREw aWitabilay bf B8Rt BédOGtions Biffegn: ichhe IsHes hldAGLIdeNtdcRinehtTaL i ON.
1. Invoking The freeze nenu is invoked by pressing an ESC key on the
keybod dr¢aze mepiutdptions ps lisparhelqyt.di/is veydenetsg thet prigeifiesnt mbmbenpf baseng
happens;: ent | & [ 68 verd.l.cal I [ pears pn.,the screen
to al I%g)%mg;?rcﬁ Fislrlllé%thr outﬁﬁlr.gnésé?\l% S%ﬁlglgﬁlav ??t% %ﬁ) &ggng?(d % g Fhen ga%tioé’ g‘aI r eady
pl ayedefmittbna e altcadyaleginkd aptices hed drhitgd hargnot at i ng, hi ghl i ghting or
fingering is not avail able when the gane screen is in the mddle of a
rotation. Once the gane is frozen, a translucent help box is displayed

Wi th dirgctd: 9. t can be done on the screen. For WO 03/036587
PCT/ US02/ 3&‘8@&1‘2&} ikﬁlsl}tgﬁce, a typical text would read: "To create an

annot ati on gn the gang_scr click on an enpty space". 2. Highlighting
and Fi ngbri(ﬁgembﬁgﬁgﬁgﬁ?rtiﬁgwg’%n any game object, a pop-up nenu, simlar
to the one illustrated below, will appear next the object: H ghlight: x L
L LLL4 Naatdos A¢cidentalsgKeRSigmatmeR x 1 2 3 4 5 Fromw thin that pop-up
menu users can select the highlight color or a fingering nunber for either
of handse [Th@indSelédtionki Ng on squares (as illustrated above). Watever

e Color: On | Off

o Track(s) Select (incl. Range Preview, Active Keys)
e Instrument Select for Track(s)

e Accompaniment Track(s) Select

e Instrument Select for Accompaniment Track(s)
o Transpose Selected Track(s)

¢ Metronome: On | Off

e Tempo Select

o Hit Window Adjustment

e Background: On | Off | Opacity %

e Measure: On | Off

e Object Guides: On | Off -

o Stats (Overlays): On | Off

e Starting Key Selection

¢ Gradual Tempo Adjustment: On | Off



sel ection was nade on the pop-up nmenu, it would be applied to the object
that was clicked on. H ghlighting should be done in formof a halo effect
around t hwoabjoaes87 Col ors illustrated on the pop-up nenuPab@sez3xse for
illustration purposes only. Additionaily, if an object has already a
fingering or a highlighting assigned, those can be renpoved by clicking on
"x"  but% oﬁ%’aﬁga]iﬁltl}gﬂdé’ﬁ‘é 10&15’(8\‘/&“ | O Annot at i ng Users are able to place
notes on the gane screen. Those annotations | ater beconme a part of the
.anon fid eRaAdomt Goloo Ds-opping: Pndc¥fil on t he gane screen are renenbered in
the file if desired (save). Users can add and renove annotati ons.

Annot at i ONFraksToith 36 NétAfon:'h poffeen  in a form of speech balloons. There
are a nunber of balloon shapes to choose from In order to add an

annot ationgt he reen, a user would click on an enpty space on the
screen. © O!ngpg)fl%%@gﬁozfpopup menu wi Il appear allow ng for selecting the
shape of the speech balloon and the direction of its arrow pointer. The
text woutl dLBEcEPRE Ot hen through a text edit box. Annotations can be
removed fromthe gane screen. In order to renbve an annotation one would
have t o e«| SEK VYeluare &IMesidWobwnet i ng annotation, and then click on an "x"
button that would appear next to it. The gane will also allow for editing
al ready &nhftedaveSoid: @ POF | n order to edit an annotation, sinmilarly to
del eting one, a user would have to click on an already placed annotation
and then clTiag Gn anOfedite" sayitg emgt freturooll thinpptien is resrbled,osdngs #di ti ng
annot at.i on re_done in the sane S enﬁeri ng the WO 03/ 036587

peT/ Uyl Satial P & peigy Y olec I TR o EhdFige” M of options in the
freeze nmenu i s dependent on the ganme node. For a preferred availability of
freeze nmenu options in different game nodes pl ease see Attachnent B.
Freeze rendawpbongds.are |isted below. It is worth noting that a significant
nunber of td r Su f.Startin tions, which have been
defined i nﬁlls&grips? %’%gélgg%%lg’.ﬁv%eaﬁu%i%ﬁ Sé)% 5P agl'?’rﬁlg‘d@edefi ned options are
omtted here. Fingerings: On I Of Objects: Long | Short | Notation

F. Game Setup

Game setup can be invoked from the main menu. The following are its options:

e Menu Options: Advanced | Beginner
This menu option allows selecting between two different sets of menu options in the
game. Advanced set is designed for users who want to take the game to the fullest and require
maximum flexibility, whereas Beginner set eliminates a number of menu options that are

simply too complex for an average user, or a child.

¢ Gamma Correction

This option allows adjusting the gamma value of the screen.

e Midi In Select
This menu option allows for selection of the MIDI input port for the game. The game

will enumerate all possible MIDI ports on the system and make them available for selection.



Not ation: Accidentals | Key Signature Theme Selection Color: On I Of
Track(s) Select (incl. Range Preview, Active Keys) I nstrunent Sel ect for
Track(s) wAososgani nent Track(s) Select |Instrument Sel ectCirarso2/33235
Acconpani nent Track(s) Transpose Sei’ected Track(s) Metrononme: On ( Of
Tenpo Select H't Wndow Adjustnment Background: On | Of | Opacity %
Measure: On | Of Object Guides: On | Of Stats (Overlays): On | Of
Starting ngh@gglb&n Gradual Tenpo Adjustnent: On | Of WO 03/036587
PCT/ US02/ 3 G adual Ht Wndow Closing: On I Of Random Col or

Dr oppi ng: ’ﬂlislm@ﬁf optlo'l’r alihs o fon detectiot af itloen MIOA dutlﬁtfporﬂ_ﬁmpth&glag]ﬁ Thel Of

L V lu Aut ve Son
Tor ne B Bl ko AL PrHGeotiHal Pk O abe Fysterh A0 gBRKG HeTo RAABIHE. songs

are gMcgprtically saved into a previously speC|f|ed file as changes are
made. Save Song As

¢ Game Detail Level: Small | Medium | High
Game detail level enables and disables some of the CPU intensive game visual
effects. Small level of detail will make it possible to run the game on a low-end computer at

the price of visual effects and overall eye-candy.

e Music & SFX Volume Level
These menu options in form of sliders adjust the overall sound mixer values for the
game. SFX Volume option allows for an adjustment of the overall volume level of all .wav
sounds played in the game (PCM channels of the sound card), whereas Music Volume allows
for an adjustment of the overall volume level of the internal sound card synthesizer. Both

sliders can be assigned values from 0% to 100%.

e Keyboard Range Configuration
This is an option that will determine the size of the keyboard attached to the
computer. A user is asked to press the very left and the very right key on the MIDI keyboard,

and the game will calculate the octave size of the keyboard.

e Velocity Test

This option will allow one to test a user’s MIDI keyboard to determine whether it is
velocity sensitive or not. A user is asked to strike a key on the MIDI keyboard twice, first
gently, and hard the second time. Based on the difference in value of the received MIDI
velocity message, the program will determine if a user has a touch-sensitive keyboard.

Although the present invention has been described and illustrated in detail, it is clearly
understood that the same is by way of illustration and example only and is not to be taken by
way of limitation, the spirit and scope of the present invention being limited only by the terms of

the appended claims.
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Keyboard Range Configuration This is an option that wll determ ne the size
of the keyboard attached to the conputer. A user is asked to press the
very | ef tward/osdse7 very ri ght key on the M DI keyboard, amdTtuse2/szae w | |
cal cul ate the octave size of the keyb¥ard. Velocity Test This option wll
allow one to test a user's MDI keyboard to determ ne whether it is
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skilled in the are howto open them The files can bg
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CLAIMS

1. Apparatus for providing musical instruction comprising:

a. a computing element;

b. adisplay connected to the computing element;

c. amusical keyboard connected to the computing element; and

d. software for execution on said computing element linking a virtual keyboard
displayed on said display when the software is executed on the computing element with

actions by a user of said musical keyboard as part of a game.

2. Apparatus of claim 1 in which the software translates notes of a representation of a

musical piece into game objects on said display.

3. Apparatus of claim 2 in which the software comprises an interpreter for converting

a representation of a musical piece into commands for generating game objects.

4. Apparatus of claim 3 in which commands for generating game objects drive a

game object generator.

5. Apparatus of claim 4 in which the game object generator is associated with a

library of game objects.

6. Apparatus of claim 4 in which the game object generator is associated with a set of

parameters for setting properties of game objects.
7. Apparatus of claim 2 in which the game objects move with time from an initial
launch position on the display toward keys of the virtual keyboard which correspond to

musical notes of the musical piece.

8. Apparatus of claim 7 in which game objects move along pre-defined trajectories.
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|Rstruct|on corrlprl sing: a. a conputi4lg elenent; b. a display connected to
the conputing elenent; c. a nusical keyboard conpected to the conputing

el emen]t : kar?d A meslastck glaismeracionREs SPORSIHR taesteP @onputi ng el enent | nking a
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notes of a representation of a nusical piece into gane objects on said

di spl &splay. ‘

10. The method of claim 9 in which game objects are generated for notes of a musical

piece stored in a computer readable format.

11. The method of claim 10 in which the musical piece of one of a library of musical

pieces stored on said computer.
12. The method of claim 10 in which the computer readable format is MIDL

13. The method of claim 9 in which a user receives a reward in the form of at least

one of an audio playback, a video or graphical animation display or an award of points.

14. The method of claim 13 in which the reward is granted when a user depresses a
key of the musical keyboard within a time window spanning an instant when a game object

intersects with the corresponding key of a virtual keyboard.

15. The method of claim 14 in which at least one profile of user information is stored

on said computer for each of a plurality of users.

16. The method of claim 14 in which the profile information may include a set of

starting options.

17. The method of claim 16 in which the set of starting options may be selected from
the group consisting of: screen orientation mode, armotation on/off, fingering information
on/off, freeze frame on/off; objects, notation, theme, color, tracks, instruments for tracks,
accompanyment, tracks to be merged, tracks to be deleted, split hands for tracks, transpose

selected tracks, output port, metronome on/off, practice challenge selection, tempo select,



3. Apparatus of claim2 in which the software conprises an interpreter for
converting a representation of a musical piece into commands for

gener at i 'gogamessebj ects. 4. Apparatus of claim3 in whichpcanrsansgi3s or
generating gane objects drive a ganet2object generator. 5. Apparatus of

claim4 in which the game obj ect nerator i s associated wwth a _library of
game opfcesioEnd,gneaspiss pujeeissUy es(f’l“éﬂ%ﬁlsﬁ‘tlﬁws\ﬁ?ﬁegﬁy "ﬁ‘i‘?e‘é %i&rélz “élgi‘erﬁghg‘%ﬁt or is
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f r om aslosimg,t jaadlom | alorcdroppisigs tramsfam thjectdingp naysidabwatatiok.elpep song,hkyrigs r t ual
keyboar ich correspond t sical notes of the nusical piece. 8.

Appar a?‘g%fyf\gut‘eﬁa}i‘? ?ﬁnﬁ‘?“zo‘gﬁﬂngﬁoggl?% obj ects nove al ong pre-defined
trajectories. WO 03/036587 PCT/US02/33235 41 9. A nethod of using a

conputer conprising the step of. linking a nusical keyboard connected to
t he conput el8.wiThe niethodcof chimfldganwvhigd) aclyralith ofmagibesorreaavdilelleafpr of t he

ith ' . . d_di i d e display. .
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nmusi cadiffiqilt9der &lcRkéfl.i N a conputer readable format. 11. The nethod of
claim 10 in which the nusical piece of one of a library of nusical pieces
stored on said conputer. 12. The method of claim 10 in which the conputer

readabl e fo i | . h i i r.eceives
a reward i n{mh% %F %o?)f()fé:ga . el-aggﬁ “ﬂ%%\%&g??%’ﬁ?gﬁ%ﬁ cl)&gwfggjg%?s gpl\;?%{é}c’) ogr

gr aphi svaks andnadd on rtoptieatiengesadesipnad dooddvaatatskillslih aTiesparitvéadeaofofcl ai m
13 in which the reward is granted when a user depresses a key of the

nusi caforRVBS&rd within a ti me wi ndow spanni ng an i nstant when a game
object intersects with the corresponding key of a virtual keyboard. 15.

The nmethod of claim14 in which at | east one profile of user information is
stored 20. The method of claim 19 in which the challenges are selected from the group

consisting of: a tempo challenge; a rhythmic precision challenge, a primary beats challenge,
an off-beats challenge, a color drop out challenge, a note duration challenge, a rotation

challenge, a visibility challenge, and a loudness challenge.

21. A computer program product, comprising:

a. astorage medium; and

b. a computer program stored on said medium, said computer program comprising
instructions for linking a musical keyboard connected to a computer with action of game
objects displayed on a display of the computer with respect to a virtual keyboard displayed on
said display.

22. The computer program product of claim 21, in which said computer program
further comprises instructions for generating game objects for notes of a musical piece stored

"in a computer readable format.

23. The computer program product of claim 22, in which said computer program
further comprises instructions for providing a user with a reward in the form of at least one of

an audio playback, a video or graphical animation display or an award of points.



on said conputer for each of a plurality of users. 16. The nethod of claim
14 in which the profile information may include a set of starting options.
17. The rm&Dho3@B7 cl aim 16 in which the set of starting opCirarse2/says be
selected from the group consisting ofd. screen orientation node, annotation
on/off, fingering information on/off, freeze frame on/off; objects,

notati on, thenme, color, tracks, instrunents for tracks, acconpanynent,
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sequence, havmg a rhythmic pattern;

¢) directing a first game object, representing the first musical note in the arrangement,
upward, in a first substantially straight trajectory, toward a first key on the virtual keyboard,
corresponding to the first musical note, such that the first game object will experience a first
collision with the first key;

d) directing a second game object, representing the second musical note in the
arrangement, upward, in a second substantially straight trajectory, toward a second key on
the virtual keyboard, corresponding to the second musical note, such that the second game
object will experience a second collision with the second key, according to the rhythmic
pattern of the arrangement;

e) awarding a value to the user based upon the user striking the corresponding key on

the input keyboard approximately simultaneously with the first and second collisions.



said display. 22. The conputer program product of claim?21, in which said
conputer program further conprises instructions for generating gane

obj ects fwp mos@87 of a nusical piece stored in a conputerCrasdabd2es f or mat .
23. The conmputer program product of c44aim 22, in which said conputer

program further conprises instructions for providing a user wwth a reward
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ani mation display or an award of points. WO 03/036587 PCT/USQ2/33235 43
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28. A method of instructing a user to read musical notation through interaction with a
graphical user interface and an input keyboard, comprising the steps of:

a) generating the graphical user interface, having a first position, including a virtual
keyboard positioned substantially at a top portion of the interface, having a plurality of keys,
each key having a corresponding key on the input keyboard;

b) incorporating a music file into the graphical user interface, wherein the music file
contains data corresponding to an arrangement of a plurality of musical notes in sequence,
having a rhythmic pattern, each note being represented by a game object;

c) directing the game objects upward, in substantially straight trajectories, toward
keys on the virtual keyboard corresponding to the musical notes;

d) colliding the game objects with the corresponding keys according to the rhythmic

pattern of the arrangement;



pattern of the arrangenent; e) awarding a value to the user based upon the
user striking the corresponding key on the input keyboard approxi mately

si mul t anewodBM3emT h the first and second col lisions. WO 0RCOAGD8I3235

PCT/ US02/ 33235 44 26. The net hod of 45nstructing of claim25, further
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A nethgd instructing a user to read nusical notation through interaction
wth a 5 hi cal user interface and an input keyboard, conprising the
steps of: a) generating the graphical user interface, having a first
position, including a virtual keyboard positioned substantially at a top
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30. A method of musical instruction comprising the step of converting a musical file

into animated game objects for display on a screen.
31. The method of claim 30 in which the game objects flow upward on the screen.

32. The method of claim 30, further comprising the step of morphing game objects

into musical notation.

33. The method of claim 30 in which trajectories for the game objects rotate between

vertical and horizontal.



WO 03/ 036587 PCT/ US02/ 33235 45 e) awarding a value to the user based upon
the user striking the correspondi ng key on the input keyboard

appr oxi mewelog/03is&ul t aneously with the collisions; f) rotatcagsonss2ht erface
to a second position, approxinately mMonety (90) degrees counterclockw se,

once a predetermned t hol perfo has bee such that
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i nterface, and the game obj ects continue to nove along the substantially
strai gmprnhlajccemuswal@gtau@mnd rptate Fomiverical tréwbgental. 29. The met hod of claim
28, further conprising the step of introducing a series of visible staff

| i nes defining spaces, where the |ines and spaces correspond to the
straight trajectories along which the gane objects travel toward the
virtual key@?%m&ﬁ@&loﬁaﬁmiﬂﬁwmmegah@% sctb Ard\selectdleBnéblgtbd.ner the lines
or the spaces, until colliding with the V|rtual keyboard at the
correspondi ng key. 30. A nethod of nusical instruction conprising the step
of converting a nusical file into aninated gane objects for display on a
screen. 31. The nmethod of claim30 in which the gane objects flow upward on
the screen. 32. The nethod of claim 30, further conprising the step of

nor phi ng gane objects into nusical notation. 33. The nethod of claim30 in
which trajectories for the game objects rotate between vertical and

hori zontal . WD 03/036587 PCT/ US02/ 33235 46 34. The nethod of claim30 in
whi ch the gane objects flow upward on the screen, norph into nusica
notation; and rotate fromvertical to horizontal. 35. The nethod of claim
34 in which the ganme objects are selectively col ored.



