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ON-KEY INDICATION TECHNIQUE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is based upon and claims priority 
of Japanese Patent Application No. 2000-232754, ?led on 
Aug. 1, 2000, the contents being incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to ON-key indicators 
used in, e.g., apparatus or systems Which alloW the user to 
recognize the ON-key position or timing on a keyboard of a 
keyboard instrument, electronic musical instrument systems, 
ON-key indication methods, and storage media Which com 
puter-readably store processing steps to implement the 
methods. 

[0004] 2. Description of the Related Art 

[0005] Conventionally, some of keyboard instruments 
such as acoustic pianos, digital pianos, and the like have an 
ON-key indication function for visually indicating informa 
tion on keys to be depressed, information on ?ngers (?n 
gerWork information), and the like for a player by turning on 
light-emitting diodes (to be referred to as “LEDs” herein 
after) arranged in accordance With the respective keys on a 
keyboard. 
[0006] Since such a keyboard instrument can indicate keys 
to be depressed, ?ngerWork information, and the like for the 
player on the basis of performance information, the player 
can easily play in accordance With the ON states of the LEDs 
by the ON-key indication function. 

[0007] HoWever, although the aforementioned conven 
tional ON-key indication function can visually indicate an 
ON-key position by turning on the corresponding LED, the 
player can hardly recogniZe the next ON-key timing and 
OFF-key timing after a given ON-key event, and cannot 
recogniZe the ON-key strength. 

[0008] For example, the conventional ON-key indication 
function turns off an LED (corresponding to the current ON 
key) Which Was turned on previously, and turns on an LED 
corresponding to the next key to be depressed, thus making 
the player recogniZe the next key. Since the LEDs are turned 
off and on instantaneously, the player must instantaneously 
recogniZe the next key to be depressed in accordance With 
such an ON/OFF pattern. It is very difficult especially for a 
player Who is not accustomed With a keyboard instrument to 
make such instantaneous recognition of keys and ?ngerWork 
accordingly, resulting in a clumsy performance. 

[0009] Also, the conventional function does not alloW the 
player to recogniZe the ON-key strength, resulting in a not 
only clumsy but also ?at performance. 

SUMMARY OF THE INVENTION 

[0010] It is an object of the present invention to provide 
ON-key indicators Which alloW the player to easily make a 
desired performance since the player can visually and easily 
recogniZe the ON-key timing and strength, electronic musi 
cal instrument systems, ON-key indication methods, and 
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storage media Which computer-readably store processing 
steps to implement the methods. 

[0011] According to the present invention, provided is an 
ON-key indicator for indicating at least an ON-key position 
and timing of a keyboard on the basis of input performance 
information, characteriZed by comprising a plurality of 
light-emitting elements Which are provided for each key on 
the keyboard, and line up in a direction perpendicular to the 
pitch direction of the keyboard, and a controller for control 
ling ON and OFF operations of the plurality of light 
emitting elements, and in that the controller shifts an ON 
position of the plurality of light-emitting elements in turn 
from the upper light-emitting element toWard a key of 
interest. 

[0012] More speci?cally, a plurality of light-emitting ele 
ments (LEDs or the like) are provided to each key on a 
keyboard. If “t” represents the ON-key timing of a given 
key, the plurality of light-emitting elements provided to that 
key begin to be turned on in turn from the uppermost 
light-emitting element farthest from the key toWard the key 
at a timing (t-n) going back an arbitrary time period n from 
that timing t. At the timing t, the light-emitting element 
closest to the key is turned on. 

[0013] Therefore, When the plurality of light-emitting ele 
ments of a given key begin to be turned on, the player can 
recogniZe that the ON-key timing of that key is close, can 
recogniZe the ON-key timing of the key When the ON 
position shifts toWard the key and reaches the position 
closest to the key, and can depress the key at that timing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a perspective vieW for explaining the 
construction of an ON-key indicator according to the ?rst 
embodiment of the present invention; 

[0015] FIG. 2 is a vieW for explaining the construction of 
a surface emission plate of the ON-key indicator; 

[0016] FIG. 3 is a vieW for explaining the arrangement in 
an LED group on the surface emission plate; 

[0017] FIG. 4 is a block diagram shoWing the internal 
construction of the ON-key indicator; 

[0018] FIG. 5 is a ?oWchart shoWing the main process of 
a CPU in the ON-key indicator; 

[0019] FIGS. 6a to 66 shoW the Way the ON LED position 
in the LED group shifts; 

[0020] FIG. 7 is a representation for explaining a storage 
area used for an ON-key indication process by turning on 
LEDs in the LED group; 

[0021] FIG. 8 is a ?oWchart for explaining the storage 
process of LED control data in the storage area; and 

[0022] FIG. 9 is a vieW for explaining the arrangement in 
an LED group according to the fourth embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0023] Preferred embodiments of the present invention 
Will be described beloW With reference to the accompanying 
draWings. 
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[0024] (First Embodiment) 
[0025] The present invention is applied to, e.g., an ON-key 
indicator 100, as shown in FIG. 1. 

[0026] The ON-key indicator 100 can be attached to the 
back surface of a keyboard cover 220 With suckers at a 
position neighboring a keyboard 210 of a piano 200. 

[0027] The ON-key indicator 100 comprises a keyboard 
type surface ernission plate 110 for visually indicating the 
ON-key position, strength, and the like for the player. 

[0028] As Will be described later in detail, the surface 
ernission plate 110 has LED groups each consisting of a 
plurality of LEDs in accordance With keys of the keyboard 
210 of the piano 200. The ON-key position and strength are 
visually presented to the player by the ON/OFF states and 
timings of the respective LEDs of each LED group. 

[0029] The ON/OFF states, tirnings, and the like of the 
LEDs on the surface ernission plate 110 are controlled in 
accordance with performance information stored in self 
teaching softWare 120 set in a slot (not shoWn). 

[0030] Note that the self-teaching softWare 120 is pro 
vided as, e.g., a ROM card. 

[0031] The ON-key indicator comprises a display/control 
panel 130. 

[0032] On the display/control panel 130, a sWitch for 
starting to load performance information stored in the self 
teaching softWare 120 into the indicator 100, a select key 
131 used to select a performance and an ON/OFF schedule 
(to be also referred to as an “emission schedule” hereinafter) 
of LEDs on the surface ernission plate 110, a display 132 for 
displaying on the screen various kinds of information (the 
title of a tune, the performance of Which is in progress, 
ternpo, the number of bars, the right or left hand used to 
depress a key, and the like) designated by the performance 
information, and a loudspeaker 133 for producing accorn 
panying tones are provided. 

[0033] FIG. 2 shoWs the details of the construction of the 
surface ernission plate 110. 

[0034] The surface ernission plate 110 comprises LED 
groups 110(1), 110(2), 110(3), . . . corresponding to keys 
210(1), 210(2), 210(3), . . . of the keyboard 210 of the piano 
200, as shoWn in FIG. 2. 

[0035] Each of the LED groups 110(1), 110(2), 110(3), . . 
. includes a plurality of LEDs (?ve LEDs in FIG. 2) Which 
line up vertically. 

[0036] Note that the number of LEDs in each of the LED 
groups 110(1), 110(2), 110(3), . . . is ?ve for the sake of 
simplicity, but the present invention is not limited to this. 

[0037] FIG. 3 shoWs a state Wherein an LED group 
110(X) on the surface ernission plate 110 shoWn in FIG. 2 
corresponding to an arbitrary key 210(X) is noted. 

[0038] For example, let “t” be the ON-key timing of the 
key 210(X). The upperrnost LED 111 of the LED group 
110(X) is turned on an arbitrary time period n before the 
timing t, the ON position shifts to subsequent LEDs 112, 
113, and 114 in accordance With a predetermined ON 
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schedule (ernission schedule), and the lowermost LED 115 
is turned on at the timing t (at Which the key 210(X) is to be 
depressed). 

[0039] Therefore, the player can depress the key 210(X) at 
the ON timing of the lowermost LED 115 after the upper 
rnost LED 111 is turned on ?rst, and the ON position shifts 
in turn to the LEDs 112, 113, and 114. 

[0040] Note that the surface ernission plate 110 may 
correspond to keys Within a range eXcluding some higher 
and loWer keys of the piano, or the full range of the piano 
200, e.g., all the 88 keys. 

[0041] FIG. 4 shoWs the internal construction of the 
surface ernission plate 110. 

[0042] In the surface ernission plate 110, a CPU 151, a 
ROM 152, a RAM 153, a panel circuit 154, an indication 
data transrnitting circuit 156, and a tone generator 158 are 
connected so that they can eXchange data With each other via 
a bus 161, as shoWn in FIG. 4. 

[0043] The loudspeaker 133 is connected to the tone 
generator 158 through a digital/analog (D/A) converter 159 
and an arnpli?er 160, and the LED groups 110(1), 110(2), 
110(3), . . . are connected to the indication data transrnitting 

circuit 156 through a shift register 155. 

[0044] The CPU 151 reads out and eXecutes a control 
program pre-stored in the ROM 152 to control the operation 
of the overall indicator 100. The CPU 151 has a connection 
port for connecting the self-teaching software 120. 

[0045] The ROM 152 stores the control program to be 
eXecuted by the CPU 151, tone Waveforrn data, envelope 
control information, and the like. 

[0046] The RAM 153 is used as a Work area, a buffer, and 
the like for the CPU 151. The RAM 153 may be backed up 
by, e.g., a battery or the like. 

[0047] The panel circuit 154 includes an interface circuit 
for various keys and sWitches such as the select key 131 and 
the like, the display 132, and the like on the display/control 
panel 130. 

[0048] The performance information stored in the self 
teaching softWare 120 includes note inforrnation (note data), 
i.e., information on tone pitches and durations, inforrnation 
indicating Whether the note data corresponds to a melody or 
accornpanirnent, tone generation timing information, and 
?ngerWork inforrnation indicating ?ngers used. 

[0049] The shift register 155 receives and holds the LED 
control data generated by the CPU 151 based on the note 
data via the indication data transrnitting circuit 156 (to be 
described later), so as to control the ON/OFF states and 
timings of the LEDs in the LED groups 110(1), 110(2), 
110(3), . . . , as described above With reference to FIG. 3. 

[0050] The shift register 155 has stages corresponding in 
number to the LEDs of each of the LED groups 110(1), 
110(2), 110(3), . . . . 

[0051] The output terminal of the shift register 155 is 
connected to the base of a switching element (not shoWn), 
and each LED is connected to a poWer supply through the 
switching element. 
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[0052] The switching element is selected to turn on the 
LED When bit information indicated by the LED control 
data transferred to the shift register 155 is “0”; to turn off the 
LED When it is “1”. 

[0053] The indication data transmitting circuit 156 
includes a signal output shift register (not shoWn). The 
indication data transmitting circuit 156 outputs bit informa 
tion on the LED control data corresponding to the respective 
LEDs of the LED groups 110(1), 110(2), 110(3), . . . as a 
serial signal, and also a shift pulse of the shift register 155 
in synchronism With that signal under the control of the CPU 
151. 

[0054] Therefore, the bit information on the LED control 
data for the respective LEDs of the LED groups 110(1), 
110(2), 110(3), . . . can be transferred simultaneously. The 
transfer rate at that time is set to be, e.g., several hundreds 
kbits/sec or higher so that ?ickering of the ON LED upon 
transfer is not perceptible to the human eyes. 

[0055] Note that a parallel buffer that latches the bit 
information to be transferred to the shift register 155 may be 
provided in place of the shift register 155. In this case, 
loW-speed transfer is alloWed. 

[0056] The tone generator 158 generates a desired tone 
signal by a Waveform read-out scheme. That is, the tone 
generator 158 sequentially reads out Waveform data at 
address intervals proportional to the pitches of tones to be 
produced With reference to the Waveform data as digital tone 
Waveform sample values stored in the ROM 152, and 
generates a tone Waveform signal by interpolating the read 
out data. 

[0057] The tone generator 158 has an envelope generation 
circuit for giving an envelope by multiplying the tone 
Waveform signal by an envelope signal based on set enve 
lope parameters. 

[0058] The D/A converter 159 converts a tone signal 
(digital signal) generated by the tone generator 158 into an 
analog signal. 
[0059] The analog tone signal converted by the D/A 
converter 159 is ampli?ed by the ampli?er 160, and is 
produced as actual tones through the loudspeaker 133. 

[0060] FIG. 5 shoWs the main process in the CPU 151. 

[0061] When the CPU 151 reads out and eXecutes a 
control program according to the ?oWchart of FIG. 5, the 
folloWing process is done. 

[0062] The CPU 151 initialiZes the RAM 153, the tone 
generator 158, and the like (step S301). 

[0063] The CPU 151 accesses the panel circuit 154 to 
detect a change in status of the sWitches and the like on the 
display/control panel 130, and eXecutes a preset sWitch 
event process based on the detection result (step S302). 

[0064] The CPU 151 then eXecutes an automatic perfor 
mance process based on performance information doWn 
loaded from the self-teaching softWare 120 (step S303). 

[0065] In the automatic performance process, an auto 
matic performance timer, i.e., a timing counter, Which is 
updated by a timer interrupt, is incremented in proportion to 
the tempo of a tune. When the value of the automatic 
performance timer matches timing information on each tone 
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generation data in the performance information, i.e., When a 
given tone generation timing has been reached, a tone is 
produced according to that tone generation data. 

[0066] In the automatic performance process in step S303, 
the performance information doWnloaded from the self 
teaching softWare 120 is demultipleXed into performance 
information used only in tone generation, and that used only 
in control (ON-key indication control) of the respective 
LEDs of the LED groups 110(1), 110(2), 110(3), . . . , and 
only the performance information used in tone generation is 
processed. 

[0067] For eXample, note data of a melody are used in the 
ON-key indication control, and those of an accompaniment 
are used in tone generation. 

[0068] Note that the performance information can be 
demultipleXed based on information indicating a melody or 
accompaniment contained in the note data. The process for 
demultipleXing the performance information and making an 
automatic performance is knoWn as a so-called “minus-one 
function”. 

[0069] The CPU 151 then eXecutes an ON-key indication 
control process (step S304). 

[0070] In the ON-key indication control process, a process 
for indicating the ON-key position, neXt ON-key position, 
and their ON-key timings by means of the ON/OFF states 
and timings of the LEDs in the LED groups 110(1), 110(2), 
110(3), . . . on the basis of the performance information 

doWnloaded from the self-teaching softWare 120 is 
eXecuted. 

[0071] Note that the performance information used in the 
ON-key indication process in step S304 is information 
(information on a melody part and the like) obtained by 
excluding the performance information used in the auto 
matic performance process in step S303 from the perfor 
mance information doWnloaded from the self-teaching soft 
Ware 120. 

[0072] The CPU 151 repeats the aforementioned pro 
cesses from step S302 after the process in step S304. 

[0073] FIGS. 6a to 66 shoW an example of the ON/OFF 
states of the LEDs in an LED group 110(X) corresponding 
to an arbitrary key 210(X) by the ON-key indication control 
process shoWn in FIG. 5. 

[0074] For eXample, if the performance information indi 
cates that the key 210(X) is to be depressed at a timing “t”, 
the CPU 151 starts the folloWing ON-key indication control 
process for the LED group 110(X) from a timing a time 
period n (=4a, a: an arbitrary constant) before the timing t. 

[0075] Initially, the LED 111 farthest from the key 210(X) 
is turned on at a timing (t—4a) (see FIG. 6a). After an elapse 
of time period a, i.e., at a timing (t—3a), the LED 111 is 
turned off, and the neXt LED 112 is turned on (see FIG. 6b). 

[0076] After an elapse of another time period a (at a timing 
(t—2a)), the LED 112 is turned off, and the neXt LED 113 is 
turned on (see FIG. 6c). 

[0077] LikeWise, after an elapse of still another time 
period a (at a timing (t—a)), the LED 113 is turned off, and 
the neXt LED 114 is turned on (see FIG. 6a) After an elapse 
of still another time period a, i.e., at the timing t at Which the 
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key 210(X) is to be depressed, the LED 114 is turned off, and 
the LED 115 closest to the key 210(X) is turned on (see FIG. 
66). 
[0078] As described above, in this embodiment, the LED 
111 farthest from the key 210(X) begins to be turned on from 
the timing (t-4a) before the ON-key timing of the key 
210(X), the ON position shifts toWard the key 210(X) in the 
order of LEDs 112, 113, and 114, and the ON timing of the 
LED 115 closest to the key 210(X) indicates the ON-key 
timing of the key 210(X). 

[0079] In this Way, since the player can easily recogniZe 
the neXt key to be depressed beforehand Without feeling 
nervous (since he or she must depress the key just at the ON 
timing of the LED in the conventional apparatus) and can 
easily recogniZe that the ON-key timing gradually comes 
closer, he or she can easily depress that key at an accurate 
timing. 

[0080] FIG. 7 shoWs the storage area of the RAM 153 
used in the ON-key timing indication process. 

[0081] As described above, the CPU 151 transfers LED 
control data generated from the performance information 
(note data) to the shift register 155 via the indication data 
transmitting circuit 156 so as to eXecute the ON-key indi 
cation control process. The shift register 155 holds the LED 
control data in the RAM 153. At this time, the RAM 153 
stores data as folloWs. 

[0082] A storage area P includes ?elds P(1), P(2), . . . , 

These ?elds P(1), P(2), . . . , P(X) correspond to the 

LED groups 110(1), 110(2), 110(3), . . . , 110(X), and store 
bit information on the LED control data corresponding to 
each LED. 

[0083] If bit information is “0”, it indicates to turn on the 
LED; if it is “1”, it indicates to turn off the LED. 

[0084] In FIG. 7, each of the ?elds P(1), P(2), . . . , P(X) 
is an 8-bit ?eld. HoWever, the ?eld to be actually used is a 
5-bit ?eld corresponding to ?ve LEDs that form the LED 
group. 

[0085] For eXample, the ?eld P(X) stores bit information 
on the LED control data of the LEDs 111 to 115 of the LED 
group 110(X), and the information stored in the ?eld P(X) is 
updated every time the time period a elapses. FIG. 8 is a 
?oWchart shoWing the process executed at that time. 

[0086] The CPU 151 reads out one piece of performance 
information (performance information on a melody Which is 
to undergo the ON-key indication process) (step S401), and 
checks if a timing (t-4a) obtained by subtracting a time 
period 4a from timing information (information on the 
ON-key timing t of the key 210(X)) is current time T (step 
S402). 
[0087] If it is determined that “(t—4a)#T”, the control 
Waits. 

[0088] If it is determined in step S402 that “(t—4a)=T”, the 
CPU 151 sets “1” in a processing counter indicating the LED 
to be turned on (step S403), and resets an internal timer used 
to measure an elapse of the time period a (step S404). 

[0089] Note that values 1, 2, 3, . . . of the processing 
counter indicate the LEDs 111, 112, 113, . . . in turn from the 

LED 111 farthest from the key 210(X). 
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[0090] The CPU 151 generates LED control data that 
instructs to turn on the LED indicated by the processing 
counter in the LED group 110(X) corresponding to the key 
210(X) to be depressed indicated by the performance infor 
mation, and transfers it to the shift register 155 via the 
indication data transmitting circuit 156 (step S405). 

[0091] For eXample, if the processing counter indicates the 
LED 111, the CPU 151 generates LED control data in Which 
bit information for the LED 111 is “0”, and that for other 
LEDs 112 to 115 is “1”, and transfers it to the shift register 
155 via the indication data transmitting circuit 156. In this 
manner, the ?eld P(X) corresponding to the LED group 
110(X) in the storage area P on the RAM 153 stores that 
LED control data, Which turns on the LED 111, and turns off 
other LEDs 112 to 115. That is, in the LED group 110(X) 
corresponding to the key 210(X), the LED 111 begins to be 
turned on at a timing (t-4a) going back a time period 4a 
from the ON-key timing of the key 210(X). 

[0092] The CPU 151 increments the processing counter 
(step S406). 
[0093] The CPU 151 then checks if the processing counter 
eXceeds the total number “end” (end=5 in this embodiment) 
of LEDs in the LED group 110(X) (step S407). 

[0094] If it is determined that “processing counter>end”, 
this processing ends. 

[0095] On the other hand, if it is determined in step S407 
to be not “processing counter>end”, the CPU 151 checks 
based on the internal timer value if the time period a has 
elapsed (step S408). 
[0096] If it is determined that the time period a has not 
elapsed yet, the control Waits. 

[0097] If it is determined in step S408 that the time period 
a has elapsed, the How returns to step S405 to turn on the 
neXt LED, i.e., to shift the current ON LED position to the 
neXt LED, and the CPU 151 repeats the subsequent pro 
cessing steps. 

[0098] (Second Embodiment) 
[0099] In this embodiment, in the ON-key indicator 100 
shoWn in FIG. 1, each of the LED groups 110(1), 110(2), 
110(3), . . . has the folloWing construction. 

[0100] In each of the LED groups 110(1), 110(2), 
110(3), . . . , the shift time of the ON LED position (emission 
transition time) changes depending on the attack strength. 

[0101] More speci?cally, the CPU 151 sets the value of the 
aforementioned time period a that serves as a reference of 
the emission transition time in accordance With information 
on the ON-key strength (f (forte), p (piano), or the like) 
indicated by the performance information to be processed. 

[0102] For eXample, since the ON LED position shifts 
sloWly in case of piano and quickly in case of forte, the 
player can easily recogniZe both the ON-key timing and 
strength. 

[0103] (Third Embodiment) 
[0104] In this embodiment, in the ON-key indicator 100 
shoWn in FIG. 1, each of the LED groups 110(1), 110(2), 
110(3), . . . has the folloWing construction. 
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[0105] For example, as described in the ?rst embodiment, 
the LED 111 farthest from the key 210(X) in the LED group 
111(X) begins to be turned on at the timing (t-4a) going 
back a time period 4a from the ON-key timing t of the key 
210(X). At the same time, an ON-key control process for 
turning on other LEDs 112 to 115 With loWer light amount 
is executed. 

[0106] In this manner, the ON LED position that indicates 
the ON-key position shifts to trace the LEDs 111 to 115 
Which are ON With loWer light amount. 

[0107] The CPU 151 executes an ON-key control process 
for turning off all the LEDs 111 to 115, Which Were turned 
on With loWer light amount, at the OFF timing of the last 
LED 115. 

[0108] Therefore, according to this embodiment, the 
player can recogniZe the key to be depressed more easily. 

[0109] (Fourth Embodiment) 
[0110] In this embodiment, in the ON-key indicator 100 
shoWn in FIG. 1, each of the LED groups 110(1), 110(2), 
110(3), . . . has a construction, as shoWn in, e.g., FIG. 9. 

[0111] That is, taking an arbitrary LED group 110(X) of 
the LED groups 110(1), 110(2), 110(3), . . . as an example, 
it further comprises a number LED 510(X), as shoWn in 
FIG. 9. 

[0112] The CPU 151 executes an ON-key control process 
for displaying a number indicating the ?nger that depresses 
the key 210(X) on the number LED 510(X) at the ON timing 
of the ?rst LED 111 on the basis of the ?ngerWork infor 
mation of the performance information to be processed. 

[0113] In this Way, the player can easily recogniZe the 
?nger used to depress the key 210(X) as Well as its ON-key 
timing. 

[0114] Note that the present invention is not limited to the 
?rst to fourth embodiments, and can also be applied to other 
embodiments (1) to (9) as described beloW. 

[0115] (1) The performance information used in the ON 
key indicator 100 is not limited to information doWnloaded 
from the self-teaching softWare 120. For example, the per 
formance information may have been incorporated in 
advance in the indicator 100 or may be doWnloaded from a 
delivery site on a netWork such as Internet or the like via an 
external personal computer, a portable phone that can estab 
lish connection to the netWork, or the like. 

[0116] (2) In the LED groups 110(1), 110(2), 
110(3), . . . , the LED closest to the key may use a relatively 

high-luminance LED. 

[0117] For example, the LED 115 in the LED group 110(1) 
comprises a relatively high-luminance LED. With this con 
struction, When the LED 115 is turned on, i.e., When the 
ON-key timing of the key 210(X) is reached, since the key 
210(X) is illuminated With light emitted by the ON LED 
115, the player can recogniZe the key 210(X) more reliably. 

[0118] (3) The player may arbitrarily select one of a 
plurality of different emission schedules prepared in advance 
using the select key 131 on the display/control panel 130, 
and may also select the emission transition time. 
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[0119] In this case, the CPU 151 executes an ON-key 
control process on the basis of the player’s choice With the 
select key 131 on the display/control panel 130. 

[0120] (4) Upon setting the ON-key indicator 100 on the 
keyboard 210, it engages With the projecting positions of the 
sharps and Hats to determine its horiZontal position. At this 
time, a projection on the navigator side Which is to engage 
With the sharps and Hats may be slidable to add a transpose 
function by changing the pitch to be played back depending 
on the position of the indicator 100 Where the projection is 
set. 

[0121] (5) For example, When the key 210(X) is depressed 
successively, a plurality of LEDs in the LED group 110(X) 
may be turned on. 

[0122] LikeWise, in case of a chord play, LEDs in a 
plurality of LED groups corresponding to a plurality of keys 
may be turned on parallelly. 

[0123] (6) The ON-key indicator 100 may be splittable or 
foldable into a plurality of parts. In this manner, even When 
the ON-key indicator 100 is elongated so as to correspond to 
a keyboard for several octaves, dif?culty in storage, trans 
portation, and the like can be avoided. 

[0124] For example, When the ON-key indicator 100 is 
splittable into a plurality of parts, each building part may be 
solely usable. In this Way, such building part can be used in 
a single-hand practice for a feW octaves. 

[0125] (7) When the pitch of tone data cannot be covered 
by the LED groups of the ON-key indicator 100 (exceeds the 
ON-key indication range), the LED group of the closest key 
corresponding to the same tone name may be used. In such 
a case, to make the player recogniZe this situation, the LED 
of that LED group farthest from the key may be turned on. 

[0126] (8) Display of ?ngerWork information is not lim 
ited to the number LED 510(X) shoWn in FIG. 9. For 
example, in place of the number LED 510(X), tWo sets of 
?ve light-emitting members indicating the ?nger to be used 
of the right and left hands may be provided on the right and 
left sides of the LED group 110(X). 

[0127] Also, the number LED 510(X) shoWn in FIG. 9 
may indicate the ?ngerWork information by color (?ve 
colors corresponding to the ?ngers) in place of a number. 

[0128] (9) In the LED groups 110(1), 110(2), 
110(3), . . . , all the LEDs 111 to 115 may be turned on With 

maximum light amount While changing their color at the ON 
timing of the LED 115, i.e., at the ON-key timing. 

[0129] The objects of the present invention are also 
achieved by supplying a storage medium, Which stores a 
program code of softWare that can implement the functions 
of a host and terminal of the ?rst to fourth embodiments or 
other embodiments (1) to (9) to a system or apparatus, and 
reading out and executing the program code stored in the 
storage medium by a computer (or a CPU or MPU) of the 
system or apparatus. 

[0130] In this case, the program code itself read out from 
the storage medium implements the functions of the ?rst to 
fourth embodiments or other embodiments (1) to (9), and the 
storage medium Which stores the program code constitutes 
the present invention. 
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[0131] As the storage medium for supplying the program 
code, for example, a ROM, a ?oppy disk, a hard disk, an 
optical disk, a magneto-optical disk, a CD-ROM, a CD-R, a 
magnetic tape, a nonvolatile memory card, and the like may 
be used. 

[0132] The functions of the ?rst to fourth embodiments or 
other embodiments (1) to (9) may be implemented not only 
by executing the read-out program code by the computer but 
also by some or all of actual processing operations executed 
by an OS running on the computer on the basis of an 
instruction of the program code. 

[0133] Furthermore, the functions of the ?rst to fourth 
embodiments or other embodiments (1) to (9) may be 
implemented by some or all of actual processing operations 
executed by a CPU or the like arranged in a function 
extension board or a function extension unit, Which is 
inserted in or connected to the computer, after the program 
code read out from the storage medium is Written in a 
memory of the extension board or unit. 

[0134] As described above, according to the present 
invention, When the ON-key timing of a key of interest 
comes closer, the ON position of a plurality of light-emitting 
elements provided for the key of interest shifts from the 
uppermost position separated from the key of interest toWard 
the key of interest, and the light-emitting element closest to 
the key of interest is turned on at the ON-key timing. 

[0135] In this Way, since the player can easily recognize 
the next key to be depressed beforehand Without feeling 
nervous (since he or she must depress the key just at the ON 
timing of the LED in the conventional apparatus) and can 
easily recogniZe that the ON-key timing gradually comes 
closer, he or she can easily depress that key at an accurate 
timing. 

[0136] When the shift time of the ON position of the 
light-emitting elements can be changed in accordance With 
the ON-key strength, since the ON position can shift quickly 
in the plurality of light-emitting elements corresponding to 
a key to be depressed strongly, and sloWly in the plurality of 
light-emitting elements corresponding to a key to be 
depressed Weakly, the player can easily recogniZe the ON 
key strength as Well as the ON-key timing. 

[0137] When the uppermost light-emitting element sepa 
rated from the key of interest is turned on, and all the 
light-emitting elements are also turned on With a light 
amount (?rst light amount) loWer than that (second light 
amount) of the uppermost light-emitting element, the player 
can recogniZe the key, the ON-key timing of Which is closer, 
more clearly. 

[0138] When a display unit for ?ngerWork information 
(?ngerWork information display unit) is provided in com 
bination With the plurality of light-emitting elements, the 
player can easily recogniZe the ?nger to be used as Well as 
the ON-key timing. 

[0139] The above embodiments are examples of the 
present invention and should not be construed to limit the 
technical range of the present invention. That is, the present 
invention can be practiced in various forms Without depart 
ing from its technical spirit and scope or major features. 
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What is claimed is: 
1. An ON-key indicator for indicating at least an ON-key 

position and timing of a keyboard on the basis of input 
performance information, comprising: 

a plurality of light-emitting means provided for each key 
on said keyboard, and lining up in a direction perpen 
dicular to the pitch direction of said keyboard; and 

control means for controlling ON and OFF operations of 
said plurality of light-emitting means, 

Wherein said control means shifts an ON position of said 
plurality of light-emitting means in turn from the upper 
light-emitting means toWard a key of interest, on the 
basis of an ON-key timing of the key of interest. 

2. The indicator according to claim 1, Wherein said control 
means turns off the currently ON light-emitting means at an 
ON timing of the next light-emitting means. 

3. The indicator according to claim 1, Wherein said control 
means begins to turn on the light-emitting means farthest 
from the key of interest at a timing going back an arbitrary 
time period from said ON-key timing, sequentially turns on 
the subsequent light-emitting means, and turns on the light 
emitting means closest to the key of interest at said ON-key 
timing. 

4. The indicator according to claim 1, Wherein said control 
means turns on all of said plurality of light-emitting means 
With a ?rst light amount and begins to turn on the light 
emitting means farthest from the key of interest With a 
second light amount higher than said ?rst light amount at a 
timing going back an arbitrary time period from said ON 
key timing, sequentially turns on the subsequent light 
emitting means With said second light amount, and turns on 
the light-emitting means closest to the key of interest With 
said second light amount at said ON-key timing. 

5. The indicator according to claim 1, Wherein said control 
means changes a shift time of said ON position on the basis 
of ON-key strength information of the key of interest. 

6. The indicator according to claim 1, further comprising 
?ngerWork information display means for displaying ?nger 
Work information of the key of interest, 

Wherein said control means controls display on said 
?ngerWork information display means as Well as said 
plurality of light-emitting means. 

7. The indicator according to claim 6, Wherein said control 
means starts display on said ?ngerWork information display 
means at an ON timing of the light-emitting means farthest 
from the key of interest. 

8. An electronic musical instrument system comprising at 
least an apparatus or system for providing performance 
information in a keyboard instrument, and an ON-key indi 
cator Which can communicate With said apparatus or system, 

said ON-key indicator being an ON-key indicator for 
indicating at least an ON-key position and timing of a 
keyboard on the basis of input performance informa 
tion, comprising: 

a plurality of light-emitting means provided for each key 
on said keyboard, and lining up in a direction perpen 
dicular to the pitch direction of said keyboard; and 

control means for controlling ON and OFF operations of 
said plurality of light-emitting means, 
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wherein said control means shifts an ON position of said 
plurality of light-emitting means in turn from the upper 
light-emitting means toward a key of interest, on the 
basis of an ON-key timing of the key of interest. 

9. The system according to claim 8, Wherein said control 
means turns off the currently ON light-emitting means at an 
ON timing of the neXt light-emitting means. 

10. The system according to claim 8, Wherein said control 
means begins to turn on the light-emitting means farthest 
from the key of interest at a timing going back an arbitrary 
time period from said ON-key timing, sequentially turns on 
the subsequent light-emitting means, and turns on the light 
emitting means closest to the key of interest at said ON-key 
timing. 

11. The system according to claim 8, Wherein said control 
means turns on all of said plurality of light-emitting means 
With a ?rst light amount and begins to turn on the light 
emitting means farthest from the key of interest With a 
second light amount higher than said ?rst light amount at a 
timing going back an arbitrary time period from said ON 
key timing, sequentially turns on the subsequent light 
emitting means With said second light amount, and turns on 
the light-emitting means closest to the key of interest With 
said second light amount at said ON-key timing. 

12. The system according to claim 8, Wherein said control 
means changes a shift time of said ON position on the basis 
of ON-key strength information of the key of interest. 

13. The system according to claim 8, Wherein said ON 
key indicator further comprises ?ngerWork information dis 
play means for displaying ?ngerWork information of the key 
of interest, and 

said control means controls display on said ?ngerWork 
information display means as Well as said plurality of 
light-emitting means. 

14. The system according to claim 13, Wherein said 
control means starts display on said ?ngerWork information 
display means at an ON timing of the light-emitting means 
farthest from the key of interest. 

15. An ON-key indication method for indicating at least 
an ON-key position and timing of a keyboard on the basis of 
input performance information, comprising: 

the control step of controlling ON and OFF operations of 
a plurality of light-emitting means provided for each 
key on said keyboard, and lining up in a direction 
perpendicular to the pitch direction of said keyboard, 
said control step including the step of shifting an ON 
position of said plurality of light-emitting means in turn 
from the upper light-emitting means toWard a key of 
interest. 

16. The method according to claim 15, Wherein said 
control step includes the step of turning on all of said 
plurality of light-emitting means With a ?rst light amount 
and beginning to turn on the light-emitting means farthest 
from the key of interest With a second light amount higher 
than said ?rst light amount at a timing going back an 
arbitrary time period from said ON-key timing, sequentially 
turning on the subsequent light-emitting means With said 
second light amount, and turning on the light-emitting 
means closest to the key of interest With said second light 
amount at said ON-key timing. 

17. The method according to claim 15, Wherein said 
control step includes the step of changing a shift time of said 
ON position on the basis of ON-key strength information of 
the key of interest. 
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18. The method according to claim 15, Wherein said 
control step includes the step of controlling display on 
?ngerWork information display means for displaying ?nger 
Work information of the key of interest as Well as said 
plurality of light-emitting means. 

19. A program for indicating at least an ON-key position 
and timing of a keyboard on the basis of input performance 
information, said program causing a computer to eXecute: 

the control step of controlling ON and OFF operations of 
a plurality of light-emitting means provided for each 
key on said keyboard, and lining up in a direction 
perpendicular to the pitch direction of said keyboard, 
said control step including the step of shifting an ON 
position of said plurality of light-emitting means in turn 
from the upper light-emitting means toWard a key of 
interest, on the basis of an ON-key timing of the key of 
interest. 

20. The program according to claim 19, Wherein said 
control step includes the step of turning on all of said 
plurality of light-emitting means With a ?rst light amount 
and beginning to turn on the light-emitting means farthest 
from the key of interest With a second light amount higher 
than said ?rst light amount at a timing going back an 
arbitrary time period from said ON-key timing, sequentially 
turning on the subsequent light-emitting means With the 
second light amount, and turning on the light-emitting 
means closest to the key of interest With said second light 
amount at said ON-key timing. 

21. The program according to claim 19, Wherein said 
control step includes the step of changing a shift time of said 
ON position on the basis of ON-key strength information of 
the key of interest. 

22. The program according to claim 19, Wherein said 
control step includes the step of controlling display on 
?ngerWork information display means for displaying ?nger 
Work information of the key of interest as Well as said 
plurality of light-emitting means. 

23. A computer-readable recording medium recording 
thereon a program for indicating at least an ON-key position 
and timing of a keyboard on the basis of input performance 
information, said program causing a computer to eXecute: 

the control step of controlling ON and OFF operations of 
a plurality of light-emitting means provided for each 
key on said keyboard, and lining up in a direction 
perpendicular to the pitch direction of said keyboard, 
said control step including the step of shifting an ON 
position of said plurality of light-emitting means in turn 
from the upper light-emitting means toWard a key of 
interest, on the basis of an ON-key timing of the key of 
interest. 

24. The medium according to claim 23, Wherein said 
control step includes the step of turning on all of said 
plurality of light-emitting means With a ?rst light amount 
and beginning to turn on the light-emitting means farthest 
from the key of interest With a second light amount higher 
than said ?rst light amount at a timing going back an 
arbitrary time period from said ON-key timing, sequentially 
turning on the subsequent light-emitting means With said 
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second light amount, and turning on the light-emitting 
means closest to the key of interest With said second light 
amount at said ON-key timing. 

25. The medium according to claim 23, Wherein said 
control step includes the step of changing a shift time of said 
ON position on the basis of ON-key strength information of 
the key of interest. 
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26. The medium according to claim 23, Wherein said 
control step includes the step of controlling display on 
?ngerWork information display means for displaying ?nger 
Work information of the key of interest as Well as said 
plurality of light-emitting means. 

* * * * * 


