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This application contains an Appendix comprsing (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, entitted "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.
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M DI technol ogy has been a stable source of piano and nusic sequenci ng
programs for editing, printing, playing and conposing nusic for al nost
twenty years. Sonme early, relatively primtive nusic and piano tutorial
prograns, YR%¥E87as sone ganes, have resulted from thi 20tARRHoRMWSy. For
exanpl e, sonme types of conputer aided % nstruction, includi ng piano '
instrggﬁﬂﬁg&mdhave been used in the hone nmarket for several years. In the
area 0 SIC instruction, the conputer has been used, for the nost part, to
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and music tutorials have not been as successful, due to several significant 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 learmning 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 thythmic 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 oid.
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.



designed to convey pitch for voice (hence the concepts of higher and | ower).
But on the piano, pitch is experienced horizontally (i.e. perpendicularly

to the notglBRsgesgheft to right instead of |ower to highgr),  Thi
di fference, wh{bl e conceptually easy, ig a difficult tranZﬁ't"|lg!“ﬂjf2§96 students

.to make, both visually and experientially. The conbined difficulty is such
that fewerTHenaris 20sopeiiec @rdbleth of b yeErtcallypbrsined natatioaslt sysdoe corigindlly abl e to
read music fluently. For the novice player, then, there are at |l east four
addi t | desghed hha kbeveyegsitchofor emidel (hgndehthe cpheepts oD hjpherdnd dowerprButnen the t ype.
They nust |earn the keys to the piano, they nust |learn nusical notation,

t he natiato, pitch $s peyeapencidChdrivontally t(heiperpendicalarignd the eptatios t-- heft tof ightr i ght
key(s) at the right tine. The frustration at these sinultaneous chall enges
causesinstesit oflloe®s td highet)li This differemk,ewhildeoricaptialiye easy, isor diffi¢ultetramsitiont han

pl ay. Exanples of prior patents in the general area of nusic instruction are
out | i nfedsthédmsvto niake,boti visaslbye and Expedantiadlyi The combined ati fidulby isr @fchrteaice in
their entirety. U S. Patent No. 4,416,182 to Wse, et al. discloses a
keyboafeder thaw B0 percebet\oif @l piamo pléyers seédtimatest tolbetabteto séadamsdieifleertlyof keyboard
musi cal instrunments. They system enables the student to correlate the

posi ti ons dor tleendvigesplayer Ahen) there breiah Eastfowradditeynabetrailenges o teamingthsi t i ons
of the notes on a nusical scale. A keyboard having a plurality of keys

cor r egpawdiompatet tohleamixigets type. Alhey suush leasy theckeye e theet wiao, ftheysmustelsarnf
control signals in an initialization or set-up node and key-note

cor r elmausicah netagion) thei notation issparpendicolar ¢o theirpianodand thEyemust kbt the tighist one
storage el enent storing a predeterm ned conbination of |ogical signals

provi dierg) a thonighttimerThe frestration attherssimelianepecchallenges causesrmost ysorsde over a
predeterm ned range in the ganme node. The system generates a second set of
cont r duitcingrmmpkesithe taglesremsanare like werkatbamplayon of one or nore keys in either
ganme node and a_nechani smfor generating audio .tones and displaying video
i mages i n AXamplpsrierigr paients dn fhergeperalarea eb mysic desmichen arsputlisied bsloyhal s
enabl es a student t.0 visually and audi bly check his or her selection of one
or norfech Rithsse rafsrenses Saneprporatedbyreferspepin theiyeriirefyat ent No. 5, 183, 398 to

St udent “wh ik FHERNEA ISEIR T 06 8 APISEesct KORSd GHBHE SPHESTIRDS ser es
g;vi ngli;gngrr&{:tzqrﬁe§>§ %&Lgenqioﬁ"cllce%%ggrg rBII;S?é/al.l dlgésmltn?e%tssft %?ltsys .e&her%bi(e%ytgg ard
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
initialization 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 splay and an .audi o tone generator associated therewith, e e
student t&¥IEMBRY to the visually displayed i mages and r@u&@ﬁéﬂ@é by
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prespecifie e work book The operation of the console unit is

coor diviiRta9ekshh ime!rBFresthfing aRiRFARADER abihdly telfiting AfeSpist Bpletsmadihacent to

1)
the words in the Worrgﬁr boo<get as the sane"words are audi bly reproduced by a

CONS Oy theNtelybodrl € TSR AHeAEREybRArd REpdHSY iCEOMpHréd Rith 4 perfordtacastdaral ity of

depressi bl e"user response buttons on the console unit for indicating

I €S PO&E §n taBsslie Shdrfitanidées eilufibn Festlféin gtefatdd Odmambsblute pEddrafahcdNO.
4,781,099 to Koi ke discloses a nusical quiz apparatus that'presents a:
quest évaluatiber@sulh i$ @ofiharedd witht hii eeeptabls iRhizveniete yveb $othd beartikalys of the
chord constituting notes on the keyboard. The apparatus is capabl e of
generiastrigionalpctiviey hiid/a féxt febiniel selevtibn sigaslds geherated s peadxit \frame is egléctaknt i ng
chords, and generates a question chord datum one at a tinme nore or |ess

r andafot preseritatined the sindemtbasgd tipos ¢hediekf frame seledtondigiml.a and WO 03/ 036587 20
APRI L 2006 produces sounds of notes which constitutes a chord designated by
t he quest i@s. Fatntl Ntnt4997,¥Weto Simorm diseloséss a deachingt deyiod mhat imgledeaddled up
and a next question chord is presented. U S. Patent No. 5,392,682 to

M Cardhangeableytwéi ehanpeleprerecorsieg (pregramespumes agdja console unit including a work

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 andio 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



keyboard and a nethod for using sane to play or to learn to play a piano.

The conpuMed §3#86587musi cal keyboard includes a piano keyboard. connected to a
conputer. The conputer is programed5to select froma nusj CP'm)d%l(iqa pi ece
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stret 0.0 or re nl so that it can fit over various di nensi ons
of ke&ggger%’%m nglp egﬁfqp?lﬁflgrsgggt?%g with keys to be played. U S. Patent No.
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Mot i OfghisHalé RYrdfRbd oRd LAGPEHaPe i \GraBPIdistARdisR tHe hidd WRich ks £3t @41l on of
the ann about the -piano. A second motion limting unit attached to the
panel ugndo thlhy the PidnbM tThe’ Pl ialo fichidee ANBneY WRREW wWhicKhFitbflay308 6
panel about” an upright axis relative to the arm A nodified structure has
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with vertically disposed first |ight

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 outpuf 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



- mechani snms corresponding to chord note information with a second |ight
mechani sm di agonal |y corresponding to ascending note scale information. A
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second, and third 'lights with the piano keyboard in accordance with the key
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di scl oses an el ectronic piano having a keyboard and an el éectronic piano
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provi de a video note display concurrently with the depression 0f one or nore

keys. of\thekRsyRafd repRBERARM Bl dRRIihAed Wt Ad]seEat lighan&hafRm #f probRte CRT
device is associated with [lights used to indicate the key or keys that are

pl ayedisu&(ﬁﬁfbﬂn'aﬁo@&&b&ﬁ@l@é?ﬁ @8presied onABPEEEFdRic prahd) ARRIET QrcRitdadipgor to
al l ow the back clearing of the screen one note at a tine, renove all the

not eson-oéf swifthds tledttcallyoaples Mekle@tonicspiaidowih tHd fst, IsdadOindeaizd ligese, and
i ndicate the duration that a key is depressed by elongating the note on the

SCreesp that e ghto BEn békéledtivelyuspstatet.t The eciosicCcircnit e asswitdhCaspsmibly de a
vi sual beat marker on the screen that sequentially nobves across the screen.
A novhbting & phurelityaf key kignithee SURtheésupearablé o ddoadipatartite fitst, Second] i thixd.
5,864,868 to Contois discloses a conputer systemand nmethod for contfolling
a nedlightplveih tige piane deybobhd irs \as¢ordanee ovithl é keyusignatiret ef fhecmusiorthatlisowi ng a
user access to nedia pieces stored in a nedia database. -The interface is
al so playedontrolling a nedia playing device, |like a player piano or novie
pl ayi ng video deviée, that is coupled to the conputer to play the acfessed
or sel ect etl-$i Ratentd¥o. feifics/41| to Dites disdloses o relectrionicepipno havingapkeyboard nt er f ace
that allows a user to display only nusic that relates to a selected
cat egéndyan elegipmig pigee sETuip goperied to @owicra-precysgorsused te corizol g Rindsviee Anot her
enbodi nent _al l ows the user to direct the nedia pl|aying

to provide a video note display concurrently with the depression’of one or more keys. A

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,



device to automatically play selected nusic pieces that are related to a

sel ected nusic category. Another enbodinent allows a user to direct the
medi a pl aymop3dsedste to automatically play sel ected nusi S &i]ﬁ&ﬁ%’&ogat are
related to the sel ected nmusic conposer7or artist. U S Pa? ht 7770, 204, 441
to Asahj et al. di.scloses techniquyes. for displaying nusical infaormation and
part i ca}‘aﬁzg of glassiral gapsicy %n%lgﬂrzsmlﬂqauﬁhﬁ% pHows thsiuser to darsetsths mediagipag usi ng
persongl .conputers or_gane devices that. run nusical software prograns. The
i scl OQEFES e AufrRatica Y Have SEFte Asito RicoRo H <re, ARlaf fiPeh GRIeCSH Prihesses
to distinguish certain typez of nusical notation. It has a, diagég%tscreen

i
whi ch SHE8RY bot HOHES ceabpsiiment,pllovys & user sto dirpet e, medipoplaying ¢imng
i ndi cation: .U.S. Patent . b, 388, l1to e. shqows conput er. graphics
o e FURTACAY Bl CIated TiBsIRieksS P4t B EUEY B TBCR QISR gP ks SGmReR 8 boar d

music while the user guides his fingers to the keys targeted by the

ani mat POt wi t h each key to be struck within one beat of tinme is designated
by a colored Msprite:. U S Patent. No. 6,066, 791 t.o Renard et. al. shows a
system for gn%_t Wﬁ}[ﬂg @%93,46&%%@*% al-fl_??@%*%éﬂ@ﬂ%ﬂﬁﬁhémﬁmggﬁ% ng an
i mage @forid@ofli Al QSN yCRr Al Eplayflal Msibd1hotdsUBEAE 2@ terhpssussig the
i mage while preferably using a nusical instrument to play the notes on the
st af f . peys@al cognpuriers Rpganss devred at up mysical sofviaee nregrams.qUesdisdesuratgasheng

oent | Pear et itaf,aith i PGl YA b A M alel 17

occur snétatidr)iIs h&sod @isplayl fugsenuitich stows dbthdage ariibtiebld S avkiell as thappaioand | v
enhances_ association within the mnd of the child. U S. Patent No. 6,337, 433
to Ni sPidighipsdpdiggionshons an el ectroni ¢ nusical instrunent having :

per f or mnceyqyipdRRERo! 5864, 1 Mo l\?&r Jhgm&ﬁgxtgxf%:?gfi&eanﬁﬁ%ﬁ@? usdRtSd BYage

medi um storing a programtherefore wth . Ity o spl ay devi ces
ar r angeded intersstivei method faxi pléyinghkeybpandfrounawhide dpseusat guiges hisrfingers, to the

respectivel ch.conpr.i si n Lr.of display.elenents..correspondi ng to
left a %’Sﬁ?é?{f'g% S -atf%ew%f %\fg%ey Fog%epég]g“t%?v%mﬁ%# ga%%fs %&%%84 961
t o Ki nbgeh coldfed "spiites a system of nusical notes with the notes being
associated with a color and utilizes stickers for application to the keys of

the nusi cal U-S- FatentNenk.0067 X dp Reagd stiak shose ystemyfor wetragtime (s Rlavipg e | t
plays. , AIMBRYstfdmerEdidEN4d Phage on the display device, and 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
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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 leamn 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.



carrying out the invention. Figure 4 illustrates the format of a M D file.
Figure 5 illustrates the format of a header chunk of a MDl file. Figure 6
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to the.present invention.
Figure 14 shows the GUI of Figure 13 as it is rotated into second position.
Figure 15 shows the GUI of Figure 13 in second position.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 is a block diagram of a hardware 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 connected 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 200i 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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key at the proper moment.

Figure 3 shows a block diagram of exemplary hardware and software modules for
carrying out varipus 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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type, a 4- 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 O 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 MID] 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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A number 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 is 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 a2 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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Against the background of the MIDI File and protocol, an exemplary opération 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 turmed 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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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 Microsoft® DirectSound 8 application
programming interface. The audio engine generally has the ability to play short .\WAYV files
through the PCM channels of a sound card. The sound engine is implemented as a class with
constructors, destructors, loading of a . WAYV 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
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process is repeated tfor each tick of the MDI in an iterative fashion
as |nd|%3¥@ﬂnwbﬁma@ﬂr°8\}h°§bl ng back to the top of step 1040. Returning to
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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 hereinafier, 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 screeﬁ 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
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Figure 12.

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 1-06.'also méy 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
patticipates 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 pattemns of holes, a
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link 120 that is connected to a local network 122. For example, communication interface 113

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 metwork (LAN) card to provide a data
communicaﬁon connection to a compatible LAN, Wireless links may also be implemented. In
any such 1mp1ementahon communication interface 118 sends and receives electrical,
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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keyboard, allowing easy correlation with correct key.

The game interface 1310 later rotates counter-clockwise 90 degrees and morphs, into moving
musical notation. Game objects 1316 are spaced proportionate to the melodic, harmonic and especially
rhythmic structure to facilitate interpretation of relative rhythmic timing in game play. Game objects
move toward the virtual piano 1314 in tempo of music, allowing visual and audio anticipation and
precise rhythmic play by user. The virtual piano graphic 1314, the game objects 1316 and the MIDI
keyboard keys can be color-coordinated to facilitate correlation of correct note with correct piano key.
The game can keep tract of hits and misses, generating a score and a musical map for review, and

allows game objects to be numbered for fingering clues.

Referring to FIG. 13, a graphical user interface (GUI) 1310 is shown according to the present
invention. In the game, there are several possible views of the interface 1310. The default should be a
straight overview of the rectangular grid-based playing field 1312, with the virtual piano 1314 at the

top of the screen, or interface 1310, and the game objects (notes) 1316 moving upward.

The underlying GUI logic will be that of objects 1316 moving upward along an invisible
graph paper-like grid with the horizontal y-axis 1318 representing the pitch, (left=lower pitch,
right=higher pitch) and the vertical x-axis 1320 representing time (up=beginning of piece, down=end

of piece) as subdivided by eighth notes or triplets or sixteenths, whichever is musically appropriate. -

Along the top of 1322 of the screen or interface 1310, or perhaps 3/4s of the way up from the
bottom 1324, with space above and below will be a virtual piano 1314 keyboard stretching horizontally
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server spaced graphic game objects 1316 moving upwards in a parallel stream toward the virtual piano 1314.

By turning the underlying musical grid of pitch and time clockwise 90 degrees, the target virtual piano

is also parallel with the user’s electronic input keyboard.

In the beginning phrases of the game, the player will see blocks or objects 1316 rising from
the bottom 1324 of the screen 1310 toward the virtual piano 1314, and their vertical and horizontal
relationships to each other shall be a representation of relative musical time and pitch. As these objects
approach the virtual piano 1314, the corresponding piano key along that path will be visually obvious,
and the object of the player is to hit the corresponding key on an MIDI compatible peripheral keyboard
(or an input keyboard) at precisely the time the block 1316 touches the key 1328 on the virtual
keyboard 1314. The game objects 1316, the target virtual piano 1314 and input piano (e.g., MIDI
keyboard) can be color-coded, the input keyboard with stickers or by design from the manufacturer.
Thus, this game design combines the following graphic and feedback elements to create a completely

new, efficient and fun means of teaching a user to play the piano and to read musical notation.

The game objects 1316 are spaced proportionally to the rhythm and pitch of the song to
facilitate interpretation of relative timing in game play. The game objects 1316 moves shmothly toward
the virtual piano 1314 or graphic in tempo with the music, allowing visual and audio anticipation of the

correct timing to enable precise game play.

It is noted that the dimension of time, carrying rhythmic information, flows graphically
UPWARD, toward the virtual keyboard 1314 or graphic representing it positioned toward the top 1322
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1310 is shown according to the present invention. In the gane, there are
several possi bl Eack bf@ieEmdits df piay willinew badeeriled1 0. The default should be a

strai ght over view of the rectangular grid-based playing field 1312, with the
vi rtual (9 4 at the top of the screen, or interface 1310, and the
gane obj ec l’(' ¥s) 1316 nmoving upward. The underlying GU logic will be
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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.

¢ 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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correspondi ey on conpa e perip oar
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 leééls, 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 céinpleted
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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interface or screen: 1310 transfornms froma grid to a nusical staff 1336.
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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



A. Quick Play Qick play allows playing the game w thout going through the

chal  enges of the Career Mode (section 0). It allows for |oading song files

and playing themfreely. Wthin the quiék play a player can select either
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chal | enge. . a%agvijnam' ¢ has a nunber of variables that can be adjusted and
will wo 03/ 872 3 20 APRIL 2006 gradual Iy change on a player as the
gane is progressing. The following is an exenplary list of dynamcs: o
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t he above am Cc. game el ements. ar e urther I ne tartlng tlons
in sectloqﬂ‘“h?““b’s‘g" whep a level if gogle8dng Load Song is a part of the game that

I nvol ves | oading a song stored locally on the conputer's hard drive. Users
are able to broyggor a specific song on their hard drive through a file
search or sinplified song browser. 3. Internet Songs Even though the

invention will not be capable of |oading songs directl y off a Website
Songs are the last item in the hierarchy of Methods and Levels. A number of songs are

available for each level. Songs that are available within the career mode are pre- 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.
¢  Rhythmic Precision Challenge

Since the computer measures time in nanoseconds, there must be a time tolerance within
which the human player can hit the correct key and still get credit. This tolerance can be expressed on

the screen in length along the time line, and set at the beginning of a song.

In this challenge the hit window (set time tolerance) 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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avai l abl e“icons and assign it to their nanme, simlar to the way users on

W ndows XP operating system can before they can start using the system
Then, the gﬁrrfe ﬁ%’l l r’Jfg‘%orrpt for their nanme, and what node they would like to
start pl ay| B°1r i.e. Beginner, Student, or Teacher. Al the_.above

i nf or mat i onaf g &ﬁé’@gr PREEm! tli}ﬁesC%iH?éJE&Breﬁ c@rf F\g?esemg@&&s hidetediRHY W th
the entire gane _H]rogress f-or that user rofil
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 leam 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.



"Profile Users are able to delete existing profiles. A conf

If a user is returning to the ganme and has an existing profile already
saved, he omo o3okwegse his profile froma li&St of available profiles. This
way one can continue playing, from where2ene |left off la | OB l ete

] szltor‘%gﬂﬁoﬁo al og
wi |l popup to make sure that profiles are not accidentally deleted. 3.
Pi ano Met rlo U@lgrs aie'@?l e to select a piano nethod froma |ist of
avai | abl e *net'Ad e.ss@ﬁ‘fcﬁ pi ano nethod sel ection screen, there is a top
players |istcwhdil sbdiRng of @¥oBS will HERE diffrertt SRchty parhidirs Qe e’gl?_fianbpétab tine
spent on that nethod. Each piano nethod available for play is Iisted "al ong
wi t h anthploesers zaed e siae withar. tP1ayexs nepdde staywithin thfe acherappparathetes to tentmiie User s
are able_t.o l.ect | ev fromw.thin a pi.ano t hod. ‘Higher | evels are
unl ock a}f}?g%@%&&lﬁﬂ%‘a WﬁLQ/‘?IX?% aV%‘ﬁféﬂll%c.’n t?ﬁ@'f%ﬂ?gﬁf pbqﬂotlﬁ‘?@g?aé%l sel ecti on
screen are simlar 25 20 APRIL 2006 to piano nmethod sel ection screen. Each
| evel selection on the list is displayed with a brief description, and an
icon. Atop players list will also be displayed for each |Ievel highlighted
for sel ectiofr (SeatingiGussomdrianeaMethagsess acconpli shed on a level will also
be displayed once a level  is highlighted on a list. Exenplary statistics
will incl udeCre@BTf?aPUﬂPWePsaaen?ﬁegP%ilmngV%ﬁnere%P%%efr‘mw Bistiode Rg@angc 8npl et ed

so far crggtﬁ)gki Rvéls lﬁﬁﬂ,-adﬁgmiﬁ@\é&kgsh@sleaeé&r ria gﬁ&d*'hf&' d&%ﬁ%%ﬁaae songs

and chal l enges that nee 0 be” conpleted in ordér to advance to the next
| evel . réivanls, bigbiscoreists dragraphical waernes Allf adbrlienges aant he playedan ang aongthat

| ocked _wh level i leted. 5. S the last itemin th
i o7 ar CRPBE {6 OIS B PRV, Coon et mapogo R EpEse bl f Bamainetis cach

level . tpandsy tdibe edpfefl dhaRidCaribrighisers! dfehe BiveRtion TStoM PiaRb et fakgur ed,

and. for instance, track editing is not allowed. Playing these son?s_ IS on
an as- ifeldsesswith\files and simpleagAniigugation fles el leveds grenenlecked, adnelayabls ke it
I S possi ' ot go&ec ' Jitth ' 9 .ar e

avai | a;ﬁugﬁ O\;ﬁvl1 k’ ﬁlnﬁ pI aérilié' %ﬁ% S célgt% ebilair?l@gnny de§ qurté gg?ratte%%%gﬁg sflofsplgg% ort ed
by 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
garne. 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:

o 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 Hpn'zontal mode. It is als:f)
possible to start the game play in a mode where the screen will gradually start rotating from

Vertical to Horizontal orientation.



the invention. Songs available fromw thin piano nmethods are irrepl aceabl e
fromthe operating system |In other words, users will not be able to '
repl ace these songs with ones that are less difficult, in grder to score
better in tweo0yassss7 6. Chal | enges The Gane features a nunbéf AFRILZM0Penges
for its users. The chall enges are designe’élgto assist in training in a
variety of technjques. This invention will feature the follow ng types of
chal | enges: &Eﬂ{? OSth"tlgﬁiit a 50% of the song file tenpo and gradually

i ncreases.  BenSwhgh s %ﬁo@ﬁ@ﬁsd&%ﬁ} AnpaYdm%rd d%liEded M IGhAUermPNI
file tenpo. Players need to stay within the accuracy parameter. to continue
pl ayi ngfilei foemat0@8d ivolverdisphlyingne kind of “pest-dtifetest noteatorc the pamelstieereds by t he
creator_of th chal.l enge... Rhythmi c Precision Challenge Since the conputer
measur e@nPfa&Féiegaﬁner@d?fg%g%ﬂbs, there nust be a tine tolerance within which

t he human player can hit the correct key and still get credit. This

tol erance can be expressed on the screen in length along the tine line, and
set at the bEggeringsy (i |@ffsong. In this challenge the hit wi ndow (set tine

t ol erance) adual |y closes to.a challen reator's predefined, size. The
starting siz §§W’é°}{§’éﬁ‘5 %ﬁ&ﬁ@%ﬁ@@?@%@ﬁ%‘&é&%@@%& 1{;’88‘9'“%#% n the
accur aGycluB&d f'ReCland ifiHal HE B! Wohen WRoLANESEREdn A BB ‘;"2&@’ i2(0
Primary Beats The challenge is to stay withi'n a predefined accuracy |evel

hi t t i ngnaskedrse, willelaspday a fnberrfyorhdap d sarvangiasf4 gide boya tuber ashawheniigectoeat or .
There i s_no_penalt r hitting, other, (than. primary beats) notes within the
hit w ﬁ%%W: o;%a‘ﬁo_tgég{ tgxegme|o§}q%§/cqr6echylgﬂg}}e)}n§gc>alfe§' 8*ng enge, O f-Beats

Chal | enge requires to stay within a predefined accuracy level, hitting

of f-beats. There is no[penalty for hitting other (than off- beats) notes
within the Hireezg @O Col or Drop Qut At sel ected or randomti nes  game

col ored obj eI%SSS\{'ﬁcﬂf gr?a%ﬁ]etsi&%i&%ﬁe%smgﬁﬁiliw{onﬂeésné Preeze Menu from within the

Game Play, as discussed hereinafter.

¢ 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

avaijlable if Notation is selected as a game object.



bl ack & white. The ampbunt of ganme objects that | ose color gradually
i ncreases agoas3pagy 1S progressing. Note Duration (Legato) The chall enge
is to hold down the piano keys for the coeyqect duration of notes.” Players

‘need to stay within the accuracy paranmeter to continue pl 29iARRIIs260690%

Rotation The screen rotates fromvertical to horizontal position. Players
need to stay within the accuracy paraneter to continue playing. As users
mast er t hi*s Eireme Seleetiont hey wil| | earn the relationships between the

keyboard an ndar Jsi cal tion, 1.SIbili eries.of visihility
chal | enges gl;lgéﬁ%n ré’ga@g%a% %?n@%@gi%gtspﬁ){%@aelfo“f gcgrbésee%ﬁpx}g?t%ﬁgerergigé@g of
musi ¢ tthethe)Ghshes insluda batlggrodr@s ahd gifferet gamedbeits. CREb@nEPARErcuNG Ganme
field and cover parts of the screen, making it difficult for a user to see

t he garke epjbaradswithlidiernt igawie objeats| Bayeserathemes;thehweredustt iyabenleeked igythehe
devel O%Q%.MXX% @ggn%ﬁﬁfgﬁ‘ no}t aﬁaglfa@:e%’i&% n Loudness (velocity) Certain

sections of "a so W ave rent” vel'ocity paraneters (forte, piano,
etc.) that users need to stay within. Players need to stay within the
accuracy paraneter to continue playing. This challenge will only be

avai | abl e*orCeloric@n ki ti ve piano keyboards. 7. Creating Custom Piano

Met hods Cr eat: i ds: povaol ves.. at i n t hod,
namng it, ﬁéﬂg%%yﬁ%%h%@@%ﬂx?ﬁ%oﬂ& ifn’é‘@ﬁl}}en‘gblg%ﬁg“gs ‘{Egl ?se\t}xgergqlé/rcﬂigﬁhgm pi ano
met hodsvirhoal pidnoi kegboul® onrthevedreks. Babighilys ¢Dloggled O —04ll garapbbeak ahbptms. Al |
chal | erllcges can be played on any song that, 1s part of the custom piano

met hod *¥8&¢ Y58 60 IREEPRrds OBRTIF Lhrse Qhigetn pRs blark& WiiSer so that they can
be copi ed and shared anong users of the invention. Custom Piano nethods are
folders with files, and sinple configuration files. Al levels are unlgcked
and , pl ayad| &rack(sySdearfiyel.mgedrevidw, Attiee Kégs) of cust om pi ano net hods i s

to allow tegchere for creating  asslgrent s fan  hel fo.aLydent 5.t Bl 2 e
song is loaded, a list of available tracks are displayed, and a user will have the ability to select _-
those tracks that hé/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 defauit all keys in the range are marked active. During the Game Play

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

o 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. .



C. Starting Options Starting Options are options that can be configured
before a user starts playing the ganme. The nunber of avail able starting
opti ons depewdes/@pssrhe gane node. In some nodes sone options are not

avail able, and are grayed out, or left outyo However, regar dA0eSBREE 2086t

node the gane was started in, in order to start playing, one will have to go
t hr ough these options One exception to this rule is an Instant Play which
omts config t he St tin tions, and assunes all default values for
pl ayi ng. Pr F‘? Ha’é'%ﬁ“F prekEYSTpetstarting Options™ in different game modes

i's included {; é@éﬁ Xo selB8 ok tiS rting
options al ong vm ?ﬁeg’% descri gyl o%esgé aS‘ngnll en Oréhl en%lgstltogrﬁﬁe %fnﬁgwalt &%gt ation
Thi s opwishrtospleyifb de gdme. 04&¢ce)m1:anmmmt dfacks eresplapsinaudialyeinuthe rimckgrpumpt. ef er

to start the lna rti de wher.ea Wi | | efer t he
o+ 2 oreahe RiREnd seborasegprast hﬁﬁ&‘ e@@éﬁﬁ%%ﬂéﬁ@e TesHhgse § JFclioRbEE wher o
the scrgpigpyg || gradually start rotatlng from Vertical to Horizontal

orientation. r WD 03/036587 2~u 20 APRIL 2006 Annotation: On | Of This
switch tur ns annotations on/off. Annotations are included in the amm

i nt er nal e format nvol ve di s in kind of "post-it" text notes
on the gafte %F@%e‘gsse?e&h%t‘%‘icgﬂ’@af@ 'b‘g#( gg“gscrol |. Fingerings: On | Of

This switch §1%ik§1r¥£ ﬁo%&%ﬁﬁ%xﬂs&m&ﬂ@tfb?&e% 3& }o b§b}!§g¥e%ﬁ% Ynd Saril NREALAENS.,

fingerings are t he amm i nterna Ile en fingerings
are en@vem&hegmday@@plmgs Genéral hﬁblkmtmxmnwﬂ:d armdghayelactcd: abempfanoment to 5

i ide to t t f { d to,t t
he  gadEebt WO £61 POy 6 PrenTriba ps AOEr et B2t 6B £ SR Ao T <
SW t ch egrid e 80GertrSANTHI dvBE1 tht[{]jn'bﬁtsto access a Freeze Menu from W t h| n
t he :

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 orginal file, instead it is performed in the

coihputer’s memory on the file loaded.

e 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. I.e. The
first track holds musical notes tc 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.



— e

Gane Play, as discussed hereinafter. Beats per Screen 1Nl s Optiomattows
the user to select how nany beats or neasures are on the screen vertically
during ganqvaégm_gh | owi ng fast songs enough anticipation to prepare for the
next note jects: Long | Short | Nota;jon Thi s option A?iﬁl“aﬁ?’ 6

sel ection between different types of gane objects. Long objec 86+ hose
that can be drawn to represent the actual durations of nusical notes, for
instance: <caterpillars. \Wereas, short objects are those that only
represent st hEragka$ethpg point of a nusical note, and do not represent the

dur ati on, Soccer aIIs or. Bal l.oon en Notatio is sel.ected, jnstead
of game obj e@flg Sﬁ“ﬂfg‘e‘?l 519 Usghlo W&%W&WWH& qnﬁgcmékaﬂ?e“ q’szrf(

Not at i ogF thé\Gifd BaBsRIFdr instéBYe §'u@€ﬁh£§h€ refdrso qae&l BhcBd ?Mﬁmfeﬁtrtra%ﬁ'#@%‘d g|e
bet ween oLfferent types of nusi cal nogatl on. Is only avall

Not at i ok’ |dlaan¢1@ftaesdnﬁx§swrgmd@mthcﬁ M/DIQIWO36587 20 APRIL 2006 Thene
Sel ection Thenme selection is a set of GQJ elenents that allow for selection
of different game themes. Thenes include backgrounds and different gane
obj ects. B f{RuQHontAWKPIIO@HNds can be conbined with different game objects.
However, thenes that were not yet unlocked in the Career Mde (section 0)
are not avaiThblswitthenabddsec disabies theahdible m@etronodie herhd during the garheplay. on/ of f
the color of the gane objects as well as the color of the virtual piano
keyboard on the screen. Basically, if toggled ON - all ganme objects and

pi ano keys py¥Rtide CHaRkfsk eRrlbfon coded, ot herwi se, these objects are black &
white. Track(s) Select (incl. Range Preview, Active Keys) This section

al l ows for alhip s@rmonseéllowgtfm@nlegmng aehallengk Fommalhthe shellangeb gt e ibailt Dice a

song i t pLay. er wll |
have tﬁgé gg‘%g’i %nf R ecqwa&&%ég{ot% P a%%&s\i%&td agl%s%g aﬁgwﬁ%g‘fsougﬁsr Vi In the
gane. Glm(ﬁalyiptdcmk difﬁersfﬂlchﬂteﬁgleshm ayusseg thelylvdsh far ogram wi | | aut orratl cally
find the range of nusical notes for it, and marls it on the piano
e Tempo Select ' -
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.

; s 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.



keyboard di spl ayed 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 track-2 - the range is narked for botszaP;TJ:f%@Igese
were one tra¥RI93IPISET ewi ng the range is . inportant because i Lod06, user

to see if range of selected tracks fits onté the attached M DI keyboard.
i.e. playing a piece that spreads across 6 octaves on a keyboard that only
has 4 would be virtually inpossible. Additionally users are able to click
on indi vi dyal s@atA@veFes): Y| O kK themas active or inactive. By default
all keys in the range are marked active. During the Gane Play user assunes
responsi bi | i t'Jhis switplh turhsep onef§ on-kersen pame stakistics, scoad, elmr e acti ve.

I nstrunent Sel ect for Track(s) Users are given the ability to change CGeneral
M DI instruments for any of the selected tracks that are to be played in
the gane. s Si I 0 instrunment per track froma drop down
nmenu of 128 eelegrgm%lf% dMA%FB Pl?e@‘gl Fﬁ‘t’ﬁth’g?’ﬁtmnts.. WO 03/ 036587 20 APRIL 2006
30 Acconpani Tiesbpfiomek¢wey fdesklecting Hhersizeanfethelonescrren dieybdaed abéd intthie gamsel ect

‘acconpani ne tracks for the songs.that the%/ vvigh to play for the gane.
Accorrparﬂl"i%n ST} f2Rs Selpd ‘_Eﬁ“é(ﬁgﬂ ~a‘tféﬁV[?_ry -peia H &b ‘GRTQ?’BUWIOHSSBF}Q‘%(P‘Wdﬁ nd
acconpand ieRktiO &bpldakd sBisbRcM R sdlbvdifaBlel TR gatdeel Al a&?ogﬂﬁfe%,xfegtf& I ons
are optional. Instrument Select for Acconmpaniment Track(s) Simlarly to

sel-ect i ragesridt funmhbsodtave.t he tracks to be played in the gane, users are
given the ability to change General MDI instrunments for any of the selected
acconpani nent tracks. Users can sinply select one instrunent per

acconpani mentsthftardkKley Seleetigi op down nenu of 128 General N ID Level 1

I nstrunents. Merging.Selected Tracks This option allows nerging together a
nunber of selldés eptien allgks forisglegting thenstantiggdeentarothedwessrormt keybeard. Thisis =~ -

cont ent vg{.% k@sﬁ? Irﬂé g;%ggll teléé k%}b}é?%? Wg}(%?o QI TR oh-Berb P e AR TRM fhe S

menory on
two are of a different size. The selections are: C0, C1, C2 ... C11.

¢ 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.

¢ 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.

e 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.



Del etes selected track(s) fromnenory. Deleted track(s) are not deleted from
a song file. i nds for a track If only one track is selected, this
option is er}gglﬁg@#&g‘gcuti ng this option splits a single track into two
tracks with nusical content arranged separately for both h;ﬂdsp |..e. The
first track holds nusical notes to be played with a left h dx RH240¢e
second track is to be played with a right hand. Transpose Sel ected
Track(s) Tii sLepp Sengi1@unédbses sel ected track(s) by semtones either up or
down. WO 03/ 036587 20d.A§F|§ 2006 . Track ﬁSlgtu This section allows a user to
configure M DPRRIESA5501 doomine Frshers &d%lgﬁ;]laytrack of the file | oaded.

For instance, a user mght prefer to hear an acconpani nent track #2 on the
11 " h channel of a synthesizer |located on the 3'a M DI port. Metrononme: On
O f This swi tEfrienddh ¢©fbr di sabl es the audi bl e netronone heard during the

gane play. Practice alle selegtion This.sectjiqn allo for selecting a
chal | enge f rolrrﬁJl LFP0g ﬁg] B}’fh'}c{ggﬁ)ﬁ'é? attmsa?rgmﬁuisl ?naH‘Fgo Iyries VillaFRPCan AR 1% o
part of {¢chenpCareer Mde, as discussed earlier. By allowing this, users can

flexibly practice different challenges on any song they wish to. Tenpo
Sel ect This option allows for a selection of a tenpo that is used during the

game play. Part of .this apti is aswtch called "Ivl.ID tenpo: On | Of'
that enabl és_‘é}'gﬂéwﬁ %".gaeﬁ'ér@@ specified in the currently |oaded song. If
this switch iphignplbednaek or GWiN@MutEINENE oF A1l ARAMERS 0V AChALAB Balid
tenpo, the ganme speed will adjust automatically. Ht Wndow Adjustnment This

opti on aongvid aptersaxeljsors isrrpablad eseryistprompiedeaion a mewi fild @amefion & eongaPengs

Backgro;%géavgﬁ u}tgaix Am%%%dsq{?gmee?oq“aen t hat enabl es, disables or allows

0,
for an adjustnment of opaci 0

-

i

e SFX Volume & Music Yolume
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.

o 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.

W

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.



background. Opacity values range from0%to 100% Measure: On J Of This
switch enabl es or disables the visual neasurement that scrolls along with
‘the gane ob ﬁ) 5 Object Guides: On I Of This switch eg?g)tékes of di sabl es
visible tré{Y &V6¥r¥s guide Iines. WO 03/ %@587 20 APRI L 200%sAPBIL2806
(Overlays): On I Of This switch turns. on or off on-screen gane statistics,
score, etc. Keyboard: Auto 12 oct. 14 oct. 15 oct. This option allows for
selecting the site of the on-screen keyboard used in the gane play. Users
can sel ects UEtamseribe CluirdMNamés- oct ave or 5-octave versions of keyboards.

Automatic ke board size selection is aI so avall able. The game wi |l support
three keybodrprddiames haye multiple ways of being g‘?ﬁén edstAR £Xa5p Kéyglgélee‘%tM'ﬁ?F Thi s
option t he on-screen keyboard. This
is ver%%‘ﬁﬁfwt}%e%% ‘?gfﬁt%gﬁ%@g%yy ca E%F keyboard with the
on-screen keyncaffrtﬂe iaboteheptidns@an ibe ooﬁlbmednﬁtfoegxeups sHo:enstaﬂte theet gchilaps are:
co d, G adual Tenpo AlP ust ment ; O f Enabling this option
will graé’&RP&F of Bcw&?a@a%loatﬁ (BeR slatses en ﬂfaéﬁb%naplemetega%echﬁplayow mithe t enpo
speci fi &gy bfnd ded song file. For instance, by starting the gane play at
a low tenpo, (dsers can practice a piece of nusic at a slowy, but
constantly increasing tenpo. Guadual Ht Wndow Closing: On I Of Enabling
this option Bl GameuRlay decrease the height of the hit wi ndow during the
_ ganme play. For instance, by starting the game play at a hit w ndow w de
open, users but constantly

i ncreasi ng- pﬁggfss‘?%%gtah% %Cti%% fpéﬁé G%%% Wé%ﬁ%cﬁ%fwf this option is
enabl ed, durin he ganme play, ganme objects will start |osing color

sel ectivel y br bpéﬁdéhpftﬁa-ltﬁ ng it harder to col or-coordinate gane Obj ects

with the col or-
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:

¢ Tempo Adjustment Arrow Left | Arrow Right

¢ Hit Window Adjustment Arrow Up | Arrow Down

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

¢ 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:



coded pi ano keyboard. Both game objects and the keys on the on-screen
keyboard can drop colors. i Transformto Notation: On ( Of Enabling this
option w Iwogsmshsgd | y transform gane objects into nusical notation. WO

03/ 036587 20 APRIL 2006 Loop Song: On I3ff Enabl es or d2GAPRIE 2006pi ng of
a song in the gane play. Lyrics: On |l Of If a song file includes lyrics
and this option is enabled, lyrics will appear on the screen. Auto Save

Song: On | Qbfudh &%cﬂi%%o?%yenab' es qgr?g/gmw ﬁat%ﬁ&&hﬁaxéiegc&& al |

alternations to a currert | oaded If auto save song Is enabled, a
user i s proNptation Sofiwaredgw. f i | e nanmhtbofweawamngionsongs are saved into an
amminternal song file format. SFX Vol une & Music Vol une These options are
i npl emented in formof sliders and allow for adjusting volune |evels of
both, sound effects and the nusic. Extract part This is a hybrid of a track
nmerge opti of.: darHeYbjebeoses the clefs (tracks) to be nerged. Prepare Sing
al ong part This opti&n Is nmerely separating out the text into neasures, for

sonmeone t o Bhdthvehtedd fealiriP Uhmb&eo b&@ct?,eilﬁ? kR8wi B¢ spar%. AlSRne '
Prepare Fake Book Lead sheet "Fake" Dbooks "are col | ections of popdlar songs

wi t h t plgedty will sfeatmte BReitc bolod andiripha-blepding sepporta ZBhepgane objectanate twpbe t he
| ead | ody,,= and they woul.d inprovise,the rhythm and ha nic parts, using
the me %93‘/13’?:%’ g‘ﬁto?ha ?%&%fcgg%asusg’gs%‘él tgftgﬂqu%l B ?{g?raioe{aggﬁg‘ﬁﬁ? 3¢ Yxtracts
the Itynar@ye%rela%aaeﬁwdom,drm&cmg dviladRs forQm @asyisBiling] kQatiNghdhippss for
rinting i
P blgnding.
~ 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 ch;nge accordingly to

keep the width prop'ortional 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 challcnges, and so on.

E. Freeze Menhu

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'thxough 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



in this manner. WD 03/036587 20 APRIL 2006 Transcribe Chord Nanes Chord

~names have nmultiple ways of being described. An exanple m ght be A Mjor.
It could be witten sinply Aor it mght be witten as A maj. Al of the

above opti SYR¥B4%e conbined into gr oupsy For instance tREAPRY. 2006ar ge
anount of Bool ean options (two state, onloff) that are inplenented as check

b . . of ' b5 of i |
pomponcll « SHiclel oy, fro GRIE ool pulBle il LR 4]

nunber emiptgxpagel’ary keyboard shortcuts linked to different options, which
can be invoked during the game play w thout stopping the flow of the gane.
O her option re.nossible._.These options are: Tenpo Adjustnent Arrow Left |
Arrow Ri ght iﬁ tl’ﬁﬁ“@'&w&&f‘asﬁ'ﬂ%?f?%row Up | Arrow Down Warning Line
AdjustnentShift + Arrqw, Up | Shift + Arrow Down Overall Vol une . :

Ad) st et & Wpen.pisef s Buany BorofeRich AQORAP et SED 25 0 RIS YU |
sone chpldveNgfSappBarthext BBRBjeRL) USt ment is not available during the gane
play in tenpo challenge. 2. M ssed Notes Whenever a player msses a note, a
mark is placed onto the gane field. Users are able to scroll up and down
the entire song from wi { Wiightigte: fir eeZze penlt and séex Where they have nissed.
3. Musical Notation The{inventionIl sl capablig ofLtfangsformng MDI files into
a nusical notation to be¢ _displayed [on the|sgriegn|durding the gane play.
Exanpl es of software sujtEibpgengy R R EREMP NORTHi*% {f unction can be found
at: WO 03/036587 1121314 FRD'

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 me;u abdve, 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 becoms 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.



Not ati on Technol ogi es 35 20 APRIL 2006 http://ww. notati ontechnol ogi es. com
Not ati on Software, Inc. http://ww. notation.com 4. Gane objects The

i nvention eaiwsesra nunber of gane objects, also known as Sprites. Al gane
objects ,will feature 32-bit color and aRgha-bl endi ng suppdraPRilh20Qfane
objects are two dinensional, but drawn on the screen using 3D techniques in
order to takk Hd¢eRe MRNWOPLIGAEdwar e accel erated 3D drawing. This will allow
for an easy scaling, rotating and al pha- bl ending. 5. On-screen Piano
Keyboar d Théff@nn@ég eof qntions ik &ienGeezg TeeHel dependans endhe igame moods Fesa 2-

4-, an . i n I | ect ed, _si f the gane
obi cor TFToL ALy R REATnON, dptint BY BRI SAR T BloAlt sl uiBcflbens Wy G
of the B)Frédzeepshikeptioasadt listddsheldw. [PGIiwdrthSealngnttat B gkl Afmt h@WBECSE th&er s Wi th
points faor correctly hit nusical notes, playing wwth different _dynamc

opt i onPPEPRLREEI2 wheetf ofr Sierting Rgtienss MaHehhath Ieeedghred imeection dn.abgve. Fr eeze
Menu Fr . | frommw.hkhin the ganme play only. It wll

al | ow f%e?ﬁé e%;fr?grgipda}rjl&gpgaslgﬁgc’%&a{etc{%ﬁ%gﬁ%ﬁbar aneters, maki ng annotations on
the screen and saving a currently played song into an internal file fornmat
along wth all annotations, highlighting and fingering information. 1.

| nvoki ng Th&ingesdngs: @m|Offs | nvoked by pressing an ESC key on the keyboard
fromwithin the gane play. Once ESC is pressed the follow ng happens: the
entire gase ObjeetseEonyg Short aNottivnol | bar appears on the screen to all ow
scrolling through the entire song both, back to the parts already played,
and ahead, - Nyt&tibhaA cG&iRhls| Rey Signaest | ng, highlighting or fingering is
not avail abl e when the ganme screen is in the mddle of a rotation. Once the
gane is fro sl ucent help box is displayed with directions as to-
what can Beﬁ?&r‘%@%ﬁ&{rﬁ@ screen. For WD 03/036587 3k 20 APRIL 2006 -

o Color: On | Off

o Track(s) Select (incl. Range Preview, Active Keys) -
¢ Instrument Select for Track(s) |
e Accompaniment Track(s) Select
e Ipstrument Select for Accompaniment Track(s)
» Transpose Selected Track(s)

s Metronome: On | Off

e Tempo Select

o Hit Winc_lo'v_v Adjustment

¢ Background: On | Off | Opacity %

e Measure: On | Off |
e Object Guides: On | Off -

e Stats (Overlays): On | Off

e Starting Key Selection

e Gradual Tempo Adjustment: On | Off



instance, a typical text would read: "To create an annotation on the gane
screen, cliclc on an enpty space". 2. Highlighting and Fingering Wen a
user clicks on any ganme object, a pop-up nmenu, simlar to the one
illustrated below, wll appear next the object: Highli gh&bﬁ\f’ﬂ‘lﬂ%ﬂ §2345

Fi ngeri ng: WORBRBR812345 From wi thin that pop-up nenu userS can Se€ «g t the
~highlight color or a fingering nunber f® either of hands, just by clicking
on squares Q;as ila\;loﬂséji,at ed above). Whatever selection was made on the

‘pop- up rehu SradugiitdVipdoxyGlasing: 08 |y obj ect that was clicked on.

H ghlighting should be done in formof a halo effect around the object.

Col ors i | ¢ uRandpedColon DroppingpOmd Of€nu above, are for illustration purposes
only. Additionally, if an object has already a fingering or a highlighting
assi gned, « t TRaRsBAN th NotATGH: 0 pBfC! i cking on "x" buttons as illustrated
above. 3. Annotating Users are able to place notes on the game screen. Those
annot ations,| at er b,eﬁogg)r{g part of the ammfile. Annotations once placed on
t he gane sc!“ggg 2PE* P8 ered in the file if desired (save). Users can add
and renove annotations. Annotations are placed on the screen in a form of
speech bat | byFiss: @n¢OSf are a nunber of ball oon shapes to choose from In
order to add an annotation to the ganme screen, a user would click on an
enpty spaceSHK Volansec&dduasic Vohwme cl i cked, a -popup nenu wi Il appear allow ng
for selecting the shape of the speech balloon and the direction of its
ar r ow- poi Nt @hto Shee S6ng: OWLOFF be entered then through a text edit box.
Annot ati ons can be renoved fromthe gane screen. In order to renove an

annot at i on- dnmswool et P& eutoosayinge kongn featireil Hethdby ophiomstis regatderhotoags arg  and
then clLick gn.an_"x" button that ld_appear next to it. The game wil|
l'so aPi iR dared iy bpir2ibeg) Fheolid e B RERG EREnsR, o cer 1o edit an
annotation, simlarly to deleting one, a user would have to

e Save Song As...

Prompts for a file name; saves a current song into an .amm file.

F. Game Setup

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

¢ 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.

e 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.



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 tMeM¥/34B703/ 036587 3i 20 APRI L_ 2006 4. Freeze u i ons The
nunber of options in the freeze nenu is de% ndent on the g!’ﬁ@%g&ﬁr a
preferred availability of freeze menu options in different gane nodes pl ease
see Attachnent B. Freeze nenu options are listed below It is worth noting
that a signefiMaditOweRdpt of these options are a subset -of Starting
Options, which have been defined in section C above. .Definitions of already
defi ned opt i onBiusmenyfptionpliessdor Sﬁ‘PQﬁlQqufrtQS M outitf porOfigrethe gameodge |

Coror: Pt et o} YEBT FoRs nBY BEinl Sags ME RegBhRcht "

| nstrunmenkletgdect for Track(s) Accorrpanl ment Track(s) Select Instrunent
Sel ect for Acconpani nent Track(s) Transpose Sel ected Track(s) Metronone:
Oh | Of Terrpo Select Ht Wndow Adj ust nent Background: Oh | Of |

Qpacity % sur I Stats (Overl ays):
i O drerhperlLes e MR o0 i ust rent - n | Ot
Ga.me 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.

¢ 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 volunie. 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%.

¢ 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.

¢ 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 takén by
way of limitation, the spirit and scope of the present invention being limited only by the terms of

the appended claims.



WO 03/036587 Gadual Hit Wndow Cosing: On | Of Random Col or Droppi ng:
Onl Of Transformto Notation: On | Of Loop Song: On I Of Lyrics: On
| Off  SPWQIPUMESE Misic Vol ume 20 APRI|+2006 Auto Save?oslgg&; 9@8‘% Of f
Turns On or Of auto saving song feature.'”If this option TS hi , sSongs
are automatically saved into a prgvi Olf .I ygspeci fied file as changes are
made. Save Song As... Pronpts fo T ; saves a current song into
an.amm file. F. Gane Setup Ga inhvoked fromthe main nenu. The
following are its options: anm%mgpn%l\l/gﬂced | Begi nner This menu
option allows selecting between two different sets of nenu options in the
ganme. Advanced set is designed for users who want to take the gane to the
ful | est and Fhefpllowingnigzideseription of ticlcpntpnts\gf e (AR PMpubmitiedas anapperdiat es a
nunber of. nmenu.optjions that are sinply too conplex for an average user, or
a chil dg m‘éﬁﬁﬁl&@?‘r ection This option allows adjusting the gamma val ue of

the screen. THd dD-ROMBebREins Blralfuf difetiodies ahd Gies dshowhlifehd RINoWing he
M DI input port for the gane. The gane w |l enunerate all possible

ports obfintem of direetpiiesigomdheCDRAMavai | abl e for sel ection. WO 03/036587 20
A-PRI L 2006 ' I . Thi s t Eor. sel ' t he
M D out put %f(bjér ﬁlefe%&?ﬁg %g%%pﬁ&ﬁ?g Trddt iR ad%ha%l{l%%@mﬁ% toStie $kl1le@tn Ue
are how to open them. The files can be opened using Microsoft Word, Microsoft Excel, or an
adobe Acrobat Reader. The .vsd file can be read using Visio.
Software for opening any other files that may not be self evident can be found at

http://extsearch.com or similar file extension directory search engines.
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The followng is a description of the contents of a CD-ROM submtted as an
appendix to this application: The CD-ROM contains a plurality of
directories and files as shown in the following printout _of directories
fromthe CD-ROM The file extension description of nost f?&égTQ@éHWQtely
specifies to one skilled in the are howto open them The files can be
opened using Mcrosoft Wrd, Mcrosoftgizxcel, or an adobe Acrobat Reader.
The vsd file can be read using Visio. Software for opening any other files
that may not be self evident can be found at http://extsearch.com or
simlar fidiea®yd ension directory search engines. WO 03/ 036587 20 APRIL 2006
20 APRIL 2006 42 CLAIMS 1. A nethod of instructing a user to read nusi cal
notation through interaction with a graphical user interface and an i nput
keyboard, conprising the steps of: a) generating the graphical user
interface, having a first position, including a virtual keyboard positioned
substantial |y htA Bethog of gistrreiinect usehie grdipnpical notasien travghy infeeaction Wi vi r t ual
keyboard having a plurality of keys corresponding to at |east one octave and
di spl ayed a giaphicabuser mterface andtayy inputdsiiehandy comptising thersteps of:n whi ch t he keys
are to be normally played with each key having a back portion substantially
at a top of the graphical user interface and an opposed | ower front
portion, each Keyenefatihfahe igidphivh]l uksyinrafack, Havingoa dirstopdsasamQrindlindingkay on the
i nput keyboard; b) incorporating a nmusic file into the graphical user
i nt er f ace,vinae kbdaldoséneE subfstahBalfOdttaPloP oftncofGRE LRPRRACHRY kG fRE)
arrangenent of at least a first and a second nusical =~ note I n sequence,
having a r, ha 0 i i i j nting
Y b Ik BB & BE'W?% pﬂlar{llfrgtr?g ﬁe}%ésﬁctojiﬂe%&gg%@.a? *i’éa‘éf&ne SéEV e

the first nusical note in inafirst substantially
straight tgajector towar.d the o sed lower front rtion of first key
on' the vi (SR 80 S EMRLGp REsBRARRE e oRY Remprt ST REEBa R oedo Melch (o
the first 2 ) ) . oo ; .
e rrs n%?mngll)gj %lae)'\zgé wv}dtl'l leac%X][()%r La?vr}r(ige aabafcl( rpsotrtigr? lstlﬂl)sstalm(%lra]lll\élvI a;[t ha Eor;)eo%/ {hrét ual
graphical user interface and an opposed lower front portion, each key of the virtual

keyboard 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 at least a first and a second musical

note in sequence, having a rhythmic pattern;

c) directing a first game object, representing the first musical note in the
arrangement, upward, in a first substantially straight trajectory, toward the opposed lower
front portion of 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 virtual
keyboard in alignment 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 the opposed

lower front portion of a second key on the virtual keyboard, corresponding to the second



keyboard in alignment with the first key; d) directing a second gane object,
representing the second nusical note in the arrangenent, upward, in a
second substantially straight trajectory, toward the opposed |ower front
portion of a second key on the virtual keyboard, corresponifl AJRIE20€& second
20 APRIL 2006 43 nusical note, such that the second ganme object wll
experience a second collision with thegsvirtual keyboard in alignment wth

t he second key, according to the rhythmc pattern of the arrangenent; and
e) awarding a value to the user based upon the user striking the

cor r espondigcH ete, Qich that thapetondesahRasthectmtilicRp&icned a tsedtRd tcdl1RicANWEh hi t

w ndow. 2. The nethod of instructing of claim1, further conprising the
steps of : @b virdlafikéybaldng aﬂgﬁrﬂgﬂtc\ﬁth ﬂk%%écoh@ﬁc@i?,fa%&dﬁ@ t@tl\%ex‘h%%i@g%&ﬁ on,
approximately ninety (90) degrees counterclockw se, "once a’predeterm ned
threshol d of, y;@{? paLioLpnce has been nmet, such that the virtual keyboard
i's positionea SUBStant a y on a left side of the graphical user interface,
and the first and second gane objects nove along the first and second
subst anti al |y si)rmsiaghtg 4 vape ot the ues bassdaipdn theaisen sttikiag thesplespondingrkely b)

i ntroducin series,of wvisible staff.|lines. defjning spaces, where the |lines
and space‘gn@‘&“}pé‘é ?yrl?aarfldmﬁWéa§?t§’é’?eglﬂ{er¥lf%l L% s "al ong whi ch the game
objects travel toward the virtual keyboard, such that ;he gane objects

travel al ong ei2 Aée nettwd afimessructing ¢felapade Esther compprisingthe stapaef: wi t h t he
virtual keyboard in alignment with the correspondi ng key. 3. The net hod of

claim2, furth bl : L j 1 [t 0
cl assi cal nusi ;@,{ Irgﬁg?%%}?%&hzgﬁx%m%?ﬁ%%e? 5?%%{},? c?l }%ﬁg’ fjds%@ir1 gttaé/shrﬂéég%
musi cal noto8) degreasipoontgivlackivéseaondeonpredéteiminedgthegshold alf wsergperformancedes and an

i nput keyboard,  .conprj Si 1 teps .of ; nerating the graphi user

interf acef)bﬁ?a\ﬁ%’gsuggft#'ﬁiéﬁgﬁlcgggl[ \%%ﬁga’di‘%?%"%g Seﬂ%ﬁ”fﬂ%l"“l?e@ﬁcfz%a&g%%i tioned

subst ant i agrhphied] usertifiRrfaey, tah@fheofirst MRl $60b18T faAfEobjettaWioVe atongl thé kst faid of

keys, each key having a corresponding key on the_ input keyboard; b)

i ncor por at ﬁeﬁ@‘dasuhﬂé?t@llb’is?ré‘gh‘rﬂad)ethsg‘? %i‘ avlmﬁlﬂ@FYhoﬁfdéPP‘gce, wherein thg

music file contains data corresponding to an arrangenent of a plurality of
b) introducing a series of visible staff lines defining spaces, where the lines and

spaces correspond to the straight trajectories along which the game objects travel toward
the virtual keyboard, such that ‘he game objects travel along either the lines or the spaces,

until colliding with the virtual keyboard in alignment with the correfponding key.

3. The method of claim 2, further comprisin'g the step of morphing the game

objects into classical musical notation.

4. 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 thg
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;



musi cal notes in sequence, having a rhythm c pattern, each note being
represented by a gane object; 20 APRIL 2006 44 c) directing the gane

obj ects upward, in substantially straight trajectories, tqoward keys on the
virtual keyboard corresponding to the nusical notes; d) céPi4lRHg2006e gane
objects with the correspondi ng keys according to the rhythmc pattern of
the arrangenent; e) awarding a val ue t#4the user based upon the user
striking the corresponding key on the input keyboard approxi mately

simul taneously with the collisions; and f) rotating the interface to a
second positi o) dappingthergares gbiasts spwardoip)subdenjially straighintragectorinskiavesl once a

predeter ml&gsdor{ l@'é.q'?lql?zh%a%oa'ﬁ g&éﬁs@é{lﬁhg?ﬂﬁ% ﬁlgsﬁcaégﬁge]g' met, such that the

virtual keyboard is positione 1 side of the
interface, and the ganme objects continue to nove along the substantially
strai ght traj ed ¢oileding dhegame lodjagty withithk egtrespanding kayseacqerdingl tothec| ai m 4,

further CQH&%&E%$aﬂéggﬁﬁh§9?¥#%hQB{OdUCing a series of visible staff lines

defining sp s and spaces correspond to the straight
trajectories along which the gane objects travel toward the virtual
keyboard, sucl§) eiatdinge valuedo &y eser Sased apen the vseg saiking thetaeerespandingor t he

: i i di i & ' I : t he. g di key.
oy ppar atey P s P boitd dhekBemkleht i EREISR e AR AORE ERG " MO Y
conprising: a conpqtingeelenent | i nked to the nusical keyboard; a display

linked to the dbapiatinadgheiatesface dade vpeandbpesiignaapproximdtelanineiné?®al  key
board; an : j i I I | i nki a
virtusl kosBass qouRer bR e s aBnEs TJIE oF SRl el
sof t war e itsemxetusiet thyt thhevirtaalnjpeyboagl sl prvetidned subseaitiablysorby 1¢fagideser of
sai d nusicagl  keyboard, the.virtual ..keyboard having a plurali of keys
correspond’i%nté‘et %R a‘feezﬁ{a H’rﬁag%@f’gﬂ}’éec ﬁommu§ptloa'§‘8ge idtPngnt 8r91“g¥ha%tﬁl§n

cor r espondiraight frajebRridRfdWR4rd ithe Wiiuglkdybgardeys are to be normally played

wi th each key having a back portion substantially at a top of the

5. The method of claim 4, further comprising the step of introducing a
series of visible staff lines defining spaces, where the lines and spaces correspond to the
straight trajectories along which the game objects travel toward the virtual keyboard,
such that the game objects travel along either the lines or the spaces, until colliding

with the virtual keyboard at the corresponding key.
6. Apparatus for facilitating learning to play a musical keyboard comprising:
a computing element linked to the musical keyboard;

a display linked to the computing element and viewable by a user of said musical

key board; and

software for execution on said computing element linking a virtual keyboard
displayed at a top portion of said display when the software is executed by the
computing element with actions by the user of said musical keyboard, the virtual
keyboard having a blurality of keys corresponding to at least one octave and
displayed in an orientation corresponding to the manner in which the keys are to
be normally played with each key having a back portion substantially at a top of the

display and an opposed lower front portion, the software directing the carrying



di splay and an opposed |ower front portion, the software directing the
carrying 20 APRIL 2006 45 out of: loading a nusic file, the nusic file
cont ai ning data corresponding to an arrangenent of nusical notes of a
nusi cal piece; and progressing a plurality of gane object 20 ARRH2M6t i ng t he
nmusi cal notes and being other than nusical notation, froma | ower end

portion of the display upward, in a sybstantially straight trajectory,
toward the opposed | ower front portions of respective keys on the virtual
keyboard, such that the plurality of game objects will experience a

collisionomtoh the virtual keyboard in alignment with the respective keys
whi ch correspond to keys of the nusical keyboard that are to be engaged by
the user in or . p -t i . RiECe e sical keyhoard, wherein
during a porti gﬁgdd‘t‘lg tah¥en%¥}crr§?q[’ @?‘ 'ﬁﬁdelc %ﬁlgiccon?z%}f”ten%% oéaog%é?oﬁ%lgggpuarnal ity of
gane obj ectangement dfempsivalalotdsyo fafmksyl pidceparh oct ave of the virtual
keyboard are displayed col or-coded with each other in a one-to-one
correspondence 8 | &i. M6, j h twar.e further
directs the ca&f r%}f’%sgﬁ%gqu gll{aﬁwg{g%?lngo%ﬂér%ﬁ’ergwg?ﬂgngfg%o%e?ﬂ%sqé%{vn%t%sb?ne%(;ts from
vertical weergeothbetiganmusicodljrmetition) frgi @dswér el phreiohwithe disglapoipwad, of t he
di splay upward,. toward the . opposed | ower front portions of the respective
keys of tHB a\/??}fsﬁ%ﬂ“aﬁ]@yﬁt’éﬂg}&‘ BR’&PtOW’stOH’la_%It}éiléap‘gsledtlﬁéfef (ff?“;t)d?oﬁ_‘?ﬂ? t he

di splay t QedfRE6ivAORER! oVIR ArthiiCk &S B0% 4, %h%‘éﬁth@r;ﬂgfaﬁﬁsof g %bjéc&h\tville_”d
portion of the display |eftward, "toward the opposed’lower front portions of
t he respeccxpeeerkeys colflisionewith rtheatirtiad ykryheardt inaalignsnendi wih dhe despactave
orientati A i t i . C t.er- Lse.fro top
port 1 on ofr RS BFSNrta 18 a5t oF P HANicAP KR g MR 38 ver el
8. The apph¢ aser$n ofdet ka@play the mhsicalipiedelvn the hiustabkdybohitewhdteigct s t he
carrying out of norphing of the plurality of ganme objects into nusical
notation. 9. The.. . i . eleh), { ng

portion of therat‘Ial flﬁgata*ﬁl&??ﬁ@e%@% gﬂa? me\émlgéghg%ﬁgggde{a hte}%:hjqélit}?gﬁ O%n%ﬁ i on and
t he pl ur alobjectsoinlethe plurdlitg vf kkeyslof each octave of the virtual keyboard are

displayed color-coded with each other in a one-to-one correspondence.

7. The apparatus of claim 6, wherein the software further directs the

carrying out of:

rotating trajectories of the game objects from vertical where the game
objects progress from the lower end portion of the display upward, toward the
opposed lower front portions of the respective keys of the virtual keyboard that
is displayed at the top portion of the display to horizontal where the game
objects progress from a right end portion of the display leftward, toward the
opposed lower front portions of the respective keys of the virtual keyboard that is
displayed in an orientation corresponding to being moved counter-clockwise from the top

portion of the display to substantially a left end portion of the display.
8. The apparatus of claim 7, wherein the software further directs the carrying out of:
morphing of the plurality of game objects into musical notation.

9. The apparatus of claim 8, wherein, during another, later portion of the time that

the music file is loaded, the musical notation and the plurality of keys of the virtual



20 APRIL 2006 46 keyboard are displayed in black and white, 10. The
apparatus of claim9, wherein, prior to the other, later portion of tineg,
where the nusical notation and the plurality of keys of the virtual
keyboard are displayed in black and white, there is a trald@iARRIL 2006i od i n
whi ch some nusical notation and sone of the plurality of keys of each
octave of the virtual keyboard are di sphgyed col or-coded with each other in
a one-to-one correspondence while the renmai nder of the musical notation and
the remainder of the plurality of keys of each octave of the virtual
keyboar d arkeythagidragieslayed in blacicindawidtenhi te. 11. The apparatus of claim6,
wherein the software further directs the carrying out of awarding a value to

a user depressi e i t.h i board, t val ue
et ng. avar ded wiin uebasS BLARALS Srfetn, Mol Bind Wik Rler pEUR BRI Il
depressed whd fausical ns@tior ardethé pluedlimnofkels bf the nidial Isgybaourd B displdyesd irsblickwhen a
gane object _intersects with, virtual keyboard. 12. The agpparatus of claim6,

wher ei n t hénd gYhitga thsrecis Aptransition eripd i mhich; some mpsical mRiaipy japd spme offica of

the nusi calpifrh§ of RiyR of SABARREASe bPthe gﬁfﬁgnva# 1 bRl pageu 8dblobded Wit Wech
Th erein thg onmands for generating

obj ect s. 13P. ne apparatus of claim 12,
the pl ur aldgthey in# ogertreonshjosesponderice evhile ghermsmaimdercef the mawsigalarotatiba. and e

<PDR 15 S AT TGRS ST B0 SF SRR o e BB

plurality olacganewhig.ects progress with tinme froman initial |aunch
position on the display toward the opposed |ower front portions of the

respective keys ., ont he virtual ., key rd. the ti iS..adj,ustable by the
User - 16" A" ot HOUTS bty B cie SRS bt it Bref W TRBPRE ol
conpri si ng oft he steps of: 20 APRI L 2006

awarding a value to a user depressing the corresponding key on the musical
keyboard, the value being awarded when the corresponding key on the musical keyboard is
depressed within a set time tolerance hit window spanning an instant when a game object

intersects with virtual keyboard.

12. The apparatus of claim 6, wherein the software comprises an interpreter
for converting the data of the musical file into commands for generating the

plurality of game objects.

13. The apparatus of claim 12, wherein the commands for generating the

plurality of game objects drive a game object generator.

14. The apparatus of claim 13, wherein the game object generator is

associated with a library of game objects.

15. The apparatus of claim 13, wherein the plurality of game objects
progress with time from an initial launch position on the display toward the opposed
lower front portions of the respective keys on the virtual keyboard and the time is

adjustable by the user.

16. A method of using a computer in providing musical instruction comprising

the steps of:



47 linking a nusical keyboard and a display to the conputer; generating a
virtual keyboard having a plurality of keys corresponding to at |east one

octave' and displayed substantially at a top portion of th i in an
orientation corresponding to the manner in which the keysﬁgg?%ﬁb%%g6

normal Iy played with each key having a back portion substantially at a top
of the display and an opposed |lower frgnt portion; loading a nusic file,
the nusic file containing data corresponding to an arrangenent of nusical
notes of a nusical piece stored in a conputer readable format; and
progressi ng a plinkiagiatpusifal fayloaobpmta displagpo deeromimygers he nusi cal notes and
bei ng other than nusical notation, froma |ower end portion of the display

upward, in a sgpﬁesﬁmgia&lihya1%§@aa9&ma\tm§£ SRk AY of k oqreg@%dg.gae%ﬁ astoner

front portions of reSpective keys on the virtual Keyboar ch that the
plurality oficgetaee ot displayed $ubstaakipldy dtentop partiwl 61 thiedlisphiyt in anharientational
keyboard in _alianpent wth the.re ive ke whi ch.corre d keys of
the musi cafOREpRBarE ¢ finamdt i, SBER I KGs a° 0 T rmguE e BRAGr sV o1 ay

t he nusi cahayihg@ebaok goRtonitbistakiake )b aatoh ofvitey @isplaiuindi@n oppekdd Wwef the
time that the nmusic file is |loaded, the plurality of game objects and the

plurality &PDkBOHIo% each octave of the virtual keyboard are displ ayed
col or-coded with each other in a one-to-one correspondence. 17. The net hod

of claim 16, furdddgig aompsicsfirg théensdiedilofcontadtiali dda tdodjeSsondingeso @h t he
gane objects fromvertical where the gane qbjects progress fromthe | ower
end porti oAtTeReeTat AfsHpsigalypolss of 7 SlH@! thece plgtRsh 1h@r E9TBPRtCh Feadale
respectiveﬂgg%ﬁzgh the virtual keyboard that is displayed at the top
portion of the display to horizontal where the gane objects progress froma
right end portion of the display |eftward, toward the | ower portions of the
respective keysPHETENIEA pluralitykelysrans qbicats rpsesntipe dhe musirahpotssiadt at i on

corr espondbemﬁ ottﬁerttﬁiamumyﬁ&otm&ntfﬁorm Qh&sélfvvfna%ommf e dﬁ%gaypwdr@nnof the

display to a left en portion of the display. 20 APRIL 20

a substantially straight trajectory, toward the opposed lower front portions of
respective keys on the virtual keyboard, such that the plurality of game objects will
experience a collision with the virtual keyboard in alignment with the respective
keys which correspond to keys of the musical keyboard that are to be engaged by the

user in order to play the musical piece on the musical keyboard, wherein

during a portion of the time that the music file is loaded, the plurality of game
objects and the plurality of keys of each octave of the virtual keyboard are

displayed color-coded with each other in a one-to-one correspondence.
17. The method of claim 16, further comprising the step of:

rotating trajectories of the game objects from vertical where the game
objects progress from the lower end portion of the display upward, toward the
lower portions of the respective keys of the virtual keyboard that is displayed at the
top portion of the display to horizontal where the game objects progress from a
right end portion of the display leftward, toward the lower portions of the
respective keys of the virtual keyboard that is displayed in an orientation corresponding
to being moved counter-clockwise from the top portion of the display to a left end

portion of the display.



48 18. The nethod of claim 17, further conprising the step of: norphing of
the plurality of game objects into nusical notation. 19. The nethod of claim
18, wherein during another, later portion of the time that the nusic file
is |oaded, the nusical notation and the plurality of keys &9 ARRIL 2006t ya|
keyboard are displayed in black and white. 20. The nethod of claim 19,
wherein prior to the other, later portigg of tine, where the nusical
notation and the plurality of keys of the virtual keyboard are displayed in
bl ack and white, sonme nusical notation and sonme of the plurality of keys of
each octave of tlBeTh¢ methad kieslbiont 0 furtberi¢aapprasiegitheoitey ooded wi th each
other in a one-to-one correspondence while the renmai nder of the nusical

notation and th%@nﬁgefimePﬁifraﬁtpsfgdnw@d'é&yinwmﬁﬁmneifatisﬁl.ch octave of the
virtual keyboard are displayed in bl acl% and white. 21. The nmethod of claim

16, further conpr.i t he ste awar di.ng, a, val ue to_a user depressing

i n of .
the correspondi Ag: i@?g%ﬁhPﬁéfnﬁéﬁ%dlg’ Whelaip uging: aothen lateherripradhifed when
the correspRRiAYHeSHuRO IR 10MRIC e mEGAPABIatoh Sndl BRY RESEHY Mégits Bf theS €t

time tolerance hit w ndow spanning an instant when a gane obje I ntersects
Wi th virt uairtéed kopnagd aiz2lispiawed meblaokiand whitai m 16, further conprising the
step of: converting the data of the nusical file into conmands for

generating the opl yhalhttholfoIaTEn O, SPteteinZprior REHELNRY RlterCh&iivns

wherein the commands for generating the plurali tI\(/ of gane objects drive a

gane obj ecttinyarehere dhe musicatnetationrand the pdurality oBkeyshedr hiervitthal keybveandbj ect

generator | jated. wth l j r objects. 25. The od of

cl aim 23, \Rﬁi%rcg?pﬁgf‘%i lﬁl Bl\raﬁgfti ?S?/d o‘*lgéegn%mg{)j rggggalp?ggaﬁlggs am\?vi THG i"xhﬁ om an

initial |ayphedalipost kegnodratthecrive pifaiie tvirte kephvard ppodrplalyedveslo2@odddRl L

2 49 f [ f th [ k he vi

t gg6t i ge irgxl;}gh ga?crht cl)tggrsinoa otne-%o-rogg %gtgrgslp\égden%¥sw1%pe ttheereyagr}dlzl}le Iof l%l?eyg‘a?lglrca and
notation and the remainder of the plurality of keys of each octave of the virtual

keyboard are displayed in black and white.
21. The method of claim 16, further comprising the step of:

awarding a value to a user depressing the corresponding key on the musical
keyboard, the value being awarded when the corresponding key on the musical
keyboard is depressed within a set time tolerance hit window spanning an instant when

a game object intersects with virtual keyboard.
22. The method of claim 16, further comprising the step of:

converting the data of the musical file into commands for generating the

plurality of game objects.

23. The method of claim 22, wherein the commands for generating the

plurality of game objects drive a game object generator.

24, The method of claim 23, wherein the game object generator is

associated with a library of game objects.

25. The method of claim 23, wherein the plurality of game objects progress

with time from an initial launch position on the display toward the opposed lower



adj ustabl e by the user. 26. A conputer program product, conprising a

conput er usabl e nmedi um having thereon conputer programinstructions for
controlling a processor to link a nusical keyboard and a _display and to
control a graphical interface of the processor by direct izﬁgﬂfmzﬂ%r ations
of : generating a virtual keyboard having a plurality of keys corresponding
to at |east one octave and di spl ayed gabstantially at a top portion of the
display in an orientation corresponding to the manner in which the keys are
to be normally played wth each key having a back portion substantially at
a top of tirmntdparpibay ofntheamespe@pss kelysl onethef viotmal keyhdand;andodt mtigneaistusi c
file, the ag\glssla%]lgli)lﬁ_lecu%&t.ai ning data corresponding to an arrangement pf

musi cal notes 0 nusi'c¢al piece stored in a conputer readable format; and
progressing a plurality of gane objects, representing the nusical notes and
bei ng ot her thaf Auspmabtenqgiragiann praduoin ecompiseng @ndompputer oisalle mhdiumi spl ay
upward, in.a substanti al straight. trajector toward _t he opposed | ower
Font por tTRe BPRo denlatsr ASRBYE M { s of s BB niodeesBEEn R4 1 he
plurality misig@neybbjrdchnd Wi displexpadi enadnérotd Idrapiibalwifiterfabe off tHeual
keyboard in alignment with the respective keys which correspond to keys of
the nusi cRFOESYHORN Sresiine heOPerRrtvas @fgaged by the user in order to play

t he nusi cal piece on the nusical keyboard, wherein during a portion of the
time that the mgentratihglaevirtial Gagieschrd thaeing alphlratiyy of kegaoerrodjondifg wnd t he
plurality of keys of each octave of the virtual keyboard are, displayed

col or - cod@l a5t ne fetpvgiandrdispiavedoinbstential Weatcd FRRpFERB A the displaymieanc onput er

product ofyriehaitith %@rregwnm}?gr tottht @nh &Tint WHicR RS ﬁé)isod?e o be rngfrﬁili)n ayed
trajectories of the gane objects fromvertical wiere the gane ‘objects

progress fwidneadhekdyobasing: acbagb portom sbstaneiatly il myopupfidhel dispdepraddidre | ower

portions qf r ti keys of the virtual keyboard that is displayed at
the 20 AP Ipr?ggeglolé)%geg? °6‘6\f’§6‘r“?‘|¥’on of the display to horizontal where the gane

obj ects progress froma ) o ]
loading a music file, the music file containing data corresponding to an

arrangement of musical notes of a musical piece stored in a computer readable

format; and

progressing a plurality of game objects, representing the musical notes and
being other than musical notation, from a lower end portion of the display upward,
in a substantially straight trajectory, toward the opposed lower front portions of
respective keys on the virtual keyboard, such that the plurality of game objects will
experience a collision with the virtual keyboard in alignment with the respective
keys which correspond to keys of the musical keyboard that are to be engaged by the

user in order to play the musical piece on the musical keyboard, wherein

during a portion of the time that the music file is loaded, the plurality of
game objects and the plurality of keys of each octave of the virtual keyboard are

displayed color-coded with each other in a one-to-one correspondence.
27. The computer product of claim 26, further directing the operation of:

rotating trajectories of the game objects from vertical where the game
objects progress from the lower end portion of the display upward, toward the

lower portions of the respective keys of the virtual keyboard that is displayed at the



right end portion of the display leftward, toward the | ower portions of the
respective keys of the virtual keyboard that is displayed in an orientation
corresponding to being noved counter-clockw se fromthe toE portion of the
display to a left end portion of the display. 28. The co Bct of
claim27, further directing the operation of: norphing of the plurality of
gane objects into nusical notation. 29.gghe conputer product of claim 28,
wherein during another, later portion of the tine that the nusic file is

| oaded, the nusical notation and the plurality of keys of the virtual
keyboar d arep diostpdrap€dhé displaycio hm}zomdlt\ehera()he Bamecaypeisegropressfedmaf cl ai m

29, wherein.prior ,to the o r ter ort of ti where .t he si cal
not ati on aﬁbgq’t hﬁmblﬁ?rr%l??t?/}ég k%‘f/@a}ﬂfle F?‘ﬁ%ﬂd Iy (3 poﬁl@sdpgﬁl‘eayed in
bl ack and VéperiveS@YE oS ivirdlal Iaglbasﬂdqnatams@@y@ it fantobi@ndatisn @Mr&ébo@nfimgkeys of
each octave of the virtual keyboard are displayed col or-coded with each

other in aterkeingmayedcunierpdadietitse frpm| thettap postian wdehe sfisplpe tenssletal

not at i on i f the plurality of keys of each octave of the
vi rtual key@gaéoggal?gm wsg’ a?ged in black and white. 31. The conputer product

of claim26, further directing the operation of: awarding a value to a user
depressing the &8 Tb%;f@ﬁmuﬁﬂj M@S’U@ino klaimui, durtherc dipeasinedthet preretiomerlbei ng

awar ded whegl, Lie S0 e SRRENE ik SRR SURISRA] noliyRoard i s depressed

within a s ws anni ng an i nstant when a gane

object intersects with virtual keyboard. 32 The conput er product of claim
26, further conpfiEharpmmer preduchef claignid, stheraiy duriag aaptenflatengortign efal file

into commangis t1¥n%rth%ecﬂ1§al mcg%le 1\Aﬁoad9& l‘lfl h‘lutsi)éaprtotgtg:me?ngl?hggﬁlﬁ'alltﬁ;’%ﬁéc-g?iof

conmput er product o erern conman nera
plurality ahe gatwel kdybeatlareldisplayed gebleckodjdewhitggener at or. 20 APRIL 2006 51
34. The conputer product of claim 33, wherein the gane object generator is

associ ated with g %?E&I&yut&f prodite o?piaﬁﬁ:tﬁ; wherein prior to the other, later portion

of time, where the musical notation and the plurality of keys of the virtual keyboard
are displayed in black and white, some musical notation and some of the plurality of
keys of each octave of the virtual keyboard are displayed color-coded with each
other in a one-to-one correspondence while the remainder of the musical notation
and the remainder of the plurality of keys of each octave of the virtual keyboard are

displayed in black and white.
31. The computer product of claim 26, further directing the operation of:

awarding a value to a user depressing the corresponding key on the musical
keyboard, the value being awarded when the corresponding key on the musical
keyboard is depressed within a set time tolerance hit window spanning an instant when a

game object intersects with virtual keyboard.
32. The computer product of claim 26, further comprising the step of:

converting the data of the musical file into commands for generating the

plurality of game objects.

33. The computer product of claim 32, wherein the commands for generating the

plurality of game objects drive a game object generator.



35. The conputer product of claim33, wherein the plurality of gane objects
progress with tine froman initial |aunch position on the display toward the
respective keys of the virtual keyboard and the tine is adjustable by the
user. 36. A systemfor facilitating learning to read nusic i on a
standard staff, conprising: a nusical keyboard; a conputi?@‘g?%ﬁéﬁﬁgk
functionally linked to the nusical keyboard; a display, functionally |inked
to the conputing el enent, viewable by aSkser of the nusical keyboard: a
virtual keyboard displayed substantially at a top portion of the display,
the virtual keybpard havin% a plurality. of keys and displayed in an
orientation cortleddsnmRyteroriodect e faim i3, W%‘F@H‘ theegares, ebisptegangragns is
normal I'y pl A%6d a8l b LARBrark 6V ¢ AV oE}8t& back portion substantially at a top
of the display and an opposed %omer front portion; and conputer
instructions, accessible by the conputing elenment, confiqured to instruct
the conputing el hehe W&PWtﬁaﬂoguﬁﬁJ%#@aW 13¢; Wf‘ﬁ’é"’rﬁi@i@“‘laﬂﬂéoﬁ grenq ekipgls dat a
correspondi i 1 4 X lity
o game. obj BopiS, MM HHACHORIE RIEL |NEh PELIBELE T ARlaP AP R, Refile
portions ofkayespthetvintealkeyboasd and the tune isipaljuskabybbutie. us8?. The syst em of
claim 36, wherein the conputer instructions are further configured to

instruct the comptd g téh%?ﬁcilﬁﬁtiﬁ%ﬁ@ahﬁn%fi'@r@idoﬁhﬁlﬁéﬁi ASafibn ohNesiRhdskd! i Ly
of gane objects and the virtual keyboard froma first orientation wherein 20

APRI L 2006 S2ffideanppisingal ity of ganme objects are progressed upward toward the
opposed | ower front portions of respective keys on the virtual keyboard

di spl ayed at the, ;QpRicffkelybSaradi Spl @y to a second orientation wherein the
plurality of game object$ are progressed leftward toward the opposed | ower

yboard

front portions of the virtual k
P a comput\llng element ? nctionally linked to the musical keyboard;

a display, functionally linked to the computing element, viewable by a user of

the musical keyboard:

a virtual keyboard displayed substantially at a top portion of the display,
the virtual keyboard having a plurality of keys and displayed in an orientation
corresponding to the manner in which the keys are to be normally played with each
key having a back portion substantially at a top of the display and an opposed lower

front portion; and

computer instructions, accessible by the computing element, configured to

instruct the computing element to:

load a music file, the music file including data

corresponding to an arrangement of musical notes; and

progress a plurality of game objects upward on the display
toward the opposed lower front portions of respective keys on the

virtual keyboard.

37. The system of claim 36, wherein the computer instructions are
further configured to instruct the computing element to rotate the progression of

the plurality of game objects and the virtual keyboard from a first orientation wherein



di splayed at a left end of the display. 38. The system of claim 36, wherein
keys of the nusical keyboard are color coded to match a col or codi ng of the
keys of the virtual keyboard and to natch a col or codlng of the pIurallty
of gane objects. 39. The systemof claim36, wherein the G8rRREy 2006
instructions are further configured to instruct the conputing elenent to
nor ph the gane objects into nusical n?&es. 40. The system of claim 38,
wherein the conputer instructions are further configured to instruct the
conputing elenment to not color code a game object. 41. A nethod of using a

conput er f e plaaiityl bfaping obﬁatrsI’Hrélg)rdgieslé&ﬁdpwﬁﬂdslo%fd et sigosd Wwer fidn@ndar d
staff, conprising_ the steps of: spl ayi ng _a graphical_ user interface,

havi ng a fP?’E?“SprSir?SP?FNVGV\]iFFé(F él“n“'leh@Ftéall keybapid displaved i rthealopked Bbar d
pOS't'Oneddi%Ef%%/t #td albyndtodedt orp%ﬁéregr% qbeygﬁral ae?' ﬁh ¢ UsiEctk MY T ace,

t he virtual keyboard having a p rality resp I ng to at | east
one oct aveprogressadulsftwatd loovdnd aheloppaskd davwedr fkent poationsgofathe byartkal feyboandh

substantia oR of e graphical user interface and an opposed | ower
crisHeRa A 1P shu ok M MRy - -

front port ‘'urality of gane objects, representing an
arrangenent of nusical notes, upward toward respective keys on the virtual
keyboard such t%tThmeystpmuoﬁlcmyl a6, gzhmlmbq'eest@f t\hielmusi)cpleki:}dmaedare

collision w,th t irt ke boa | i,gnnent rLes c e keys
on the vi rJUIBY chafh kb et s ARk by B DT e Victys KSR

col or codimgtchhecodbidoding yf Bk pliteNs digaineebydctd. ual keyboard in
correspondence to col or coded keys on the nusical keyboard and in

TP 4659y O TSl T

of claim4l, fu i sPh atr ng

count er - cl faekisk s@nfiguik dseciondupothet domipuinghele@ht tdrénorph tthélgatkeydrgedtsl i s
positioned substantially on a left side of the interface and the plurality
of gane offRBWSIGEhIRteSeftward toward the virtual keyboar d.

40. The system of claim 38, wherein the computer instructions are further

configured to instruct the computing element to not color code a game object.

41. A method of using a computer for facilitating learning to read

musical notation on a standard staff, comprising the steps of:

displaying a graphical user interface, having a first position, wherein there is
displayed a virtual keyboard positioned substantially at a top portion of the
graphical user interface, the virtual keyboard having a plurality of keys
corresponding to at least one octave of a musical keyboard with each key having a
back portion substantially at a top of the graphical user interface and an opposed

lower front portion; and

progressing a plurality of game objects, representing an arrangement of
musical notes, upward toward respective keys on the virtual keyboard such that the
plurality of game objects will experience a collision with the virtual keyboard in

alignment with the respective keys on the virtual keyboard.

42. The method of claim 41, further comprising color coding the plurality of
keys on the virtual keyboard in correspondence to color coded keys on the musical

keyboard and in correspondence to color coded game objects.



44. The nmethod of claim4l, further conprising progressing a plurality of
gane objects, representing the arrangenent of nusical notes, leftward toward
respective keys on the virtual keyboard, such that the plurality of game
obj ects will ~experience a collision with the respective ké9§PJ¥“{m vi rt ual
keyboard. 45. The nethod of claim4l, further conprising norphing the
plurality of gane objects into nusical saotation. 46. The nethod of claim
42, further conprising not color coding one of a plurality of gane objects
that are col or coded. 47. The nmethod of claim4l, further conprising

i ntroduci ng a sedi dhegnethod gifileins a5 furthen sempeisingi notptingatbe sgraptfiesl edsar each
of the plurall ject S n i or. ace until
col liding V\lnﬂteflﬁfa%{%g&\llllgtr 'ulé)?i%gs%b%aar éé%}égtlf?esmoglof&rcgs%ggg?enﬁlr u@ff%eclff.ar 0
article of puitithadtsubstantdaipr osi f1defa sjifeogf e Hitafageante dieuplurslitgdadfl gamdy a

processor and enbodyi| one or npre instructions executable by the
processor t‘g’l‘ifésrmygn\"gg’}’?éalﬁ‘b‘ﬁarfié]?e‘f‘&t‘?Iliet’léﬁai“ﬁg instruction of reading a

standard nusical staff, the nmethod conprising: displaying a graphical user

i nterface, having. @htimethoposi tiatm, 4 yferkérncdygristng progiessitigay gduralivi of ual
keyboard positioned substantially at a top portion of the raphi cal user
interface, 3 PPIFHal TCRESHYHIEI t%‘a\ﬁrﬁggqﬂ tuf Ir?"tss}cagf“%éirsle Wrd lOPBFHi ng t o

at | east ongsRetiRy Reff oft tHBISIrGAl k&BBRA2EELIHED 1HR3ABrEY o PBYhB Db ctdRAK
portion facing a top of the graphi'cal user interface and an opposed | ower

front por t9xperiensgd qoiligee withrihe tespéctivekéys pndlie yetna kehaaed.s, representing an
arrangenent of nusical notes, upward toward respective keys on the virtual

keyboard such t hat ThBenefodRSt b1a2R081, FrtRdUéhpr Sin® mEphR g ORE §h3 1YY 5{1

experience a collision with the virtual keyboard in alignnent with the
respect i ve Sagiesobierts indo piusicabnotkégiboar d. 49. The article of manufacture of
claim48, wherein the nmethod further conprises color coding the plurality

of keys on the Vgl TH& ndRydOREdirh 32, further comprising not color coding one of a

plurality of game objects that are color coded.

47. The method of claim 41, further comprising introducing a series of
visible staff lines defining spaces, wherein each of the plurality of game objects
travels along a line or a space until colliding with the virtual keyboard at the

corresponding key.

48. An article of manufacture comprising a program storage medium readable
by a processor and embodying one or more instructions executable by the
processor to perform a method for facilitating instruction of reading a standard

musical staff, the method comprising:

displaying a graphical user interface, having a first position, wherein there is
displayed a virtual keyboard positioned substantially at a top portion of the
graphical user interface, the virtual keyboard having a plurality of keys
corresponding to at least one octave of a musical keyboard with each key having a
back portion facing a top of the graphical user interface and an opposed lower front

portion; and

progressing a plurality of game objects, representing an arrangement of

musical notes, upward toward respective keys on the virtual keyboard such that the



correspondence to col or coded keys on the nusical keyboard and in
correspondence to color coded gane objects. 50. The article of manufacture
of claim 48, wherein the nethod further conprises progressing a plurality
of ganme objects, representing the arrangenent of nusicalzﬁéﬁggjiﬂ@ﬁtmard
toward respective keys on the virtual keyboard, such that the plurality of
gane objects wll experience a collisi®m with the virtual keyboard in
alignnment with the respective keys on the virtual keyboard. 51. The article
of manufacture of claim48, wherein the nethod further conprises norphing
the pl ur aPlurglityf ofygame sibjests will rrxpemense gakollisioat wish. the irtwrlekeyboard i@ of

nanufacturﬁ%@LeﬁgﬁNt *é%Fﬁﬁpﬁcgk S%Qqhggﬁggfﬂéﬁg&ger conpri ses not col or
ura

codi ng one obj éc are col or coded. 53. The
article of nanufacture of claim 48, mhereln the nethod further conprises
i ntroduci ng a 48rThs aticle of phanuacadre of nl@gndfé&,uwhnlglrsphteeethvm&@hw each of

the pI ur %Mnﬁ?s?{] &qg}e %F eCtt%e ﬁl\fgllltsfn%lfoﬂg){]sa (; | nt%et Hlf?\h&?p%e% oart{

col l'iding w T t T pec i Ve key on
t he virt uabrréspyhdencd. toEod;lorT&mdeaﬂcbyscb:e thoef muaaalﬂaacybwre at ial@rmsgbhdendzer ei n
the nethod fyrthe conpri.ses rotating the graphical user interface
counter-cl‘b‘é‘a @Ie@(ﬁaﬁes@é?fﬁ% position such that the virtual keyboard is
positioned substantially on a left side of the interface and the plurality
of gane obj ect SOnhe drﬁi:tewaf ndmufectuket e chaimt 48| whkne)nbmbd Gnethb&d filhkBerarticl e

of manufacture of claim rh rei the thod further rises altering a
property SPmPHéeSgP%{‘;gﬁ?sé’é‘B ai REUEHtY &38“3 IECTR| TGE@SWE}%E’F ngngﬁ‘?]??tc of
not ati on qmsf—-eaashaﬂa@aleﬁwla}lﬁtoqﬁdrdsr@ﬁiefcnvaqceaEBhhh@@@ﬁuﬁﬁé@oa;@ﬁ%u@ﬁ&hﬁl e of

manuf acture of claimb55, wherein the property of the grap hical interface is
sel ect ed ﬁhmiltrnbt)gpﬁapm@cmws iwig ofpepencena eellision widkrtheovirwel kesboard, gane

obj ect s h%pgl’l grﬂﬂgﬂ\(&'fl i f‘ﬁ%lresjﬁggtl?‘peaﬁegrs 58 tl% virtual keyboard.

51. The article of manufacture of claim 48, wherein the method further

comprises morphing the plurality of game objects into musical notation.

52. The article of manufacture of claim 49, wherein the method further

comprises not color coding one of a plurality of game objects that are color coded.

53. The article of manufacture of claim 48, wherein the method further
comprises introducing a series of visible staff lines defining spaces, wherein each of the
plurality of game objects travels along a line or a space until colliding with the virtual

keyboard in alignment with the respective key on the virtual keyboard.

54. The article of manufacture of claim 48, wherein the method further
comprises rotating the graphical user interface counter-clockwise to a second position
such that the virtual keyboard is positioned substantially on a left side of the
interface and the plurality of game objects move leftward toward the virtual

keyboard.

55. The article of manufacture of claim 48, wherein the method further
comprises altering a property of the graphical interface to more closely simulate

musical notation on a standard musical staff.
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56. The article of manufacture of claim 55, wherein the property of the graphical

interface is selected from the group consisting of orientation, game object color, game

object shape, and virtual keyboard color.



