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(57) ABSTRACT 

There are provided a musical tone-generating apparatus and 
a musical tone-generating method Which make it possible to 
distribute tone generation loads evenly betWeen a plurality 
of musical tone-generating sections, even if musical tones 
designated for tone generation are more concentrated in 
some speci?c tone ranges,, to thereby reduce a tone genera 
tion load applied to each of the musical tone-generating 
sections, and a storage medium storing a program for 
executing the musical tone-generating method. Performance 
information is supplied Which simultaneously instructs a 
start of generation of musical tones corresponding to each of 
a plurality of tone pitches. Each of a plurality of tone 
generators generates musical tones of at least one pitch name 

(22) Flled' Dec‘ 15’ 2000 independently of each other, all of the tone generators being 
(30) Foreign Application Priority Data capable of generating musical tones of all pitch names. A 

musical tone of each tone pitch indicated by the supplied 
Dec. 17, 1999 (JP) ......................................... .. 11-358845 Performance information is assigned to a Corresponding one 

of the tone generators according to a pitch name correspond 
Publication Classi?cation ing to the each tone pitch. The tone generators are controlled 

such that the musical tone of the each tone is generated by 
(51) Int. Cl.7 ..................................................... .. G10H 1/18 the corresponding one of the tone generators. 
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MUSICAL TONE-GENERATING APPARATUS AND 
METHOD AND STORAGE MEDIUM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to a musical tone-generating 
apparatus and a musical tone-generating method for simul 
taneously generating a plurality of musical tones by using a 
plurality of musical tone-generating means, and a storage 
medium storing a program for executing the musical tone 
generating method. 

[0003] 2. Prior Art 

[0004] Tones of musical performance generated by a har 
monic (polyphonic) musical instrument, such as a piano and 
an organ, or a musical composition formed of a plurality of 

musical instrument parts can be synthesiZed and reproduced 
by using musical tone-generating means (tone generator 
(TG)) having a plurality (multiplicity) of channels, such as 
a sound source LSI or softWare Which implements a plurality 

of tone-generating channels by time sharing. HoWever, the 
operating speed of semiconductors and the processing speed 
of computers (CPU’s) are inevitably limited, and hence the 
number of tone-generating channels Which can be imple 
mented by a single sound source LSI or softWare is also 
limited. Therefore, to reproduce or synthesiZe tones of 
musical performance generated eg by a piano or an orches 
tra, Which has a great number of tones to be sounded, it is 
necessary to take a measure of arranging a plurality of sound 
source LSI’s or a measurer of additionally connecting a 

plurality of tone generators to the tone generator via an 
interface such as MIDI. The use of such a plurality of TG’s 
makes it possible to reduce the number of tones for simul 
taneous reproduction per TG, and at the same time maintain 
the largest possible number of tones that can be generated by 
the Whole system. Musical tones can be assigned to the 
respective TG’s eg by a method of dividing the Whole 
range of musical tones to be generated into a plurality of 
tone ranges and assigning the tone ranges to the respective 
TG’s. (This method is disclosed eg by US. Pat. No. 

4,711,148). 
[0005] In a conventional musical tone-generating appara 
tus employing the above method, each TG performs tone 
generation only When it receives a command to generate a 
musical tone Within a tone range assigned thereto. HoWever, 
in general, musical tones used in a musical composition, i.e. 
musical tones Which the TG’s are instructed to generate tend 
to be more concentrated in some speci?c ones of the divided 

tone ranges (in the case of a piano, musical tones are more 

often generated by keys in a central area of the keyboard), 
and hence load is largely varied betWeen the TG’s. As a 
result, a TG assigned With a tone range causing a heavy load 
thereon may not be capable of generating all designated 
musical tones. 

[0006] Further, in the conventional tone-generating sys 
tem, When a command for termination of tone generation is 
issued, generation of a corresponding one of musical tones 
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being sounded is simply attenuated or damped. HoWever, 
eg in an actual piano performance, the release of a key is 
accompanied by a unique sound peculiar to the releasing 
operation. More speci?cally, the unique sound may be a 
mechanical noise caused by a key or a damper, a resonance 
betWeen such a mechanical noise and the Whole piano or 
high-pitched sound strings having no dampers provided 
therefor, a chattering noise caused by contact betWeen a 
damper and a string, or the like. Further, in a harpsichord 
performance, it is knoWn that a predetermined key-off sound 
(more precisely, a key-off sound having a predetermined 
characteristic different from one key to another) is generated 
at each key release. These sounds constitute a characteristic 
feature of a piano or a harpsichord. Therefore, in order to 
reproduce a more vivid tone color, it is necessary to take 
generation of the accompanying sounds or noises into con 
sideration. 

SUMMARY OF THE INVENTION 

[0007] It is a ?rst object of the invention to provide a 
musical tone-generating apparatus and a musical tone-gen 
erating method Which make it possible to distribute tone 
generation loads evenly betWeen a plurality of musical 
tone-generating sections, even if musical tones designated 
for tone generation are more concentrated in some speci?c 

tone ranges, to thereby reduce a tone generation load applied 
to each of the musical tone-generating sections, and a 
storage medium storing a program for executing the musical 
tone-generating method. 

[0008] It is a second object of the invention to provide a 
musical tone-generating apparatus and a musical tone-gen 
erating method Which are capable of generating tones caused 
by operations on a musical instrument for termination of 
tone generation, to thereby reproduce more real performance 
tones to be generated by the musical instrument, and a 
storage medium storing a program for executing the musical 
tone-generating method. 

[0009] To attain the ?rst object, according to a ?rst aspect 
of the invention, there is provided a musical tone-generating 
apparatus comprising a performance information supply 
section that supplies performance information simulta 
neously instructing a start of generation of musical tones 
corresponding to each of a plurality of tone pitches, a 
musical tone-generating section group comprising a plural 
ity of musical tone-generating sections, each of Which 
generates musical tones of at least one pitch name indepen 
dently of each other, all the plurality of musical tone 
generating sections being capable of generating musical 
tones of all pitch names, an assignment section that assigns 
a musical tone of each tone pitch indicated by the perfor 
mance information supplied by the performance information 
supply section to a corresponding one of the musical tone 
generating sections of the musical tone-generating section 
group according to a pitch name corresponding to the each 
tone pitch, and a control section that controls the musical 
tone-generating sections such that the musical tone of the 
each tone is generated by the corresponding one of the 
musical tone-generating sections. 
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[0010] Preferably, the musical tone-generating apparatus 
includes a musical tone output section that adds together 
outputs from the musical tone-generating sections, and 
delivers a sum of the outputs. 

[0011] More preferably, the musical tone-generating sec 
tions are connected in series With each other, Whereby the 
musical tone output section sequentially adds together the 
outputs from the musical tone-generating sections, and 
delivers the sum of the outputs. 

[0012] To attain the second object, according to a second 
aspect of the invention, there is provided a musical tone 
generating apparatus comprising a performance information 
supply section that supplies performance information 
including at least key-on information and key-off informa 
tion, a musical tone-generating section that is responsive to 
supply of the key-on information from the performance 
information supply section, for generating a main musical 
tone having a tone pitch and at least one other characteristic 

indicated by the key-on information, and is responsive to 
supply of the key-off information from the performance 
information supply section, for attenuating a main musical 
tone having a tone pitch indicated by the key-off information 
and being generated and for generating a key-off sound, a 
determination section that determines at least one charac 

teristic of the key-off sound to be generated, based on at least 
one characteristic of the main musical tone, and a control 

section that controls the musical tone-generating section 
such that the key-off sound is generated by the musical 
tone-generating section according to the at least one char 
acteristic of the key-off sound determined by the determi 
nation section. 

[0013] Preferably, the musical tone-generating apparatus 
includes a detecting section that detects at least one param 
eter related to the at least one characteristic of the key-off 
sound to be generated, and the determination section deter 
mines the at least one characteristic of the key-off sound to 
be generated, based on the detected at least one parameter. 

[0014] More preferably, the detecting section detects the at 
least one characteristic of the main musical tone of the tone 

pitch indicated by the key-off information When the key-off 
information is supplied from the performance information 
supply section. 

[0015] Preferably, the determination section sets the at 
least one characteristic of the key-off sound to be generated 
to at least one characteristic corresponding to the tone pitch 
indicated by the key-off information, When the key-off 
information is supplied from the performance information 
supply section. 

[0016] More preferably, the detecting section includes a 
time measurement section that measures, as the at least one 

parameter, time elapsed from the supply of the key-on 
information to the supply of the key-off information. 

[0017] Alternatively, the musical tone-generating section 
includes a main musical tone-generating section that gener 
ates the main musical tone, and the detecting section 
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includes a main musical tone characteristic-detecting section 
that detects, as the at least one parameter, at least one of an 

output level and an envelope characteristic of the main 
musical tone-generating section When the key-off informa 
tion is supplied from the performance information supply 
section. 

[0018] Alternatively, the musical-tone generating section 
includes a main musical tone-generating section that gener 
ates the main musical tone, and a key-off sound-generating 
section that generates the key-off sound, the detecting sec 
tion including a time measurement section that measures, as 
one of the at least one parameter, time elapsed from the 
supply of the key-on information to the supply of the key-off 
information, and a main musical tone characteristic-detect 
ing section that detects, as another of the at least one 
parameter, at least one of an output level and an envelope 
characteristic of the main musical tone-generating section 
When the key-off information is supplied, the determination 
section determining the at least one characteristic of the 
key-off sound to be generated, based on at least one of an 

output from the time measurement section and an output 
from the main musical tone characteristic-detecting section. 

[0019] Further preferably, the determination section deter 
mines the at least one characteristic of the key-off sound to 
be generated, based on the output from the main musical 
tone characteristic-detecting section, When the time mea 
sured by the time measurement section is longer than a 
predetermined time period. 

[0020] Further preferably, the determination section 
includes a selecting device that selects one of the output 
from the time measurement section and the output from the 
main musical tone characteristic-detecting section, the deter 
mination section determining the at least one characteristic 
of the key-off sound to be generated, based on the selected 
output. 

[0021] To attain the ?rst object, according to a third aspect 
of the invention, there is provided a storage medium storing 
a program that can be executed by a computer, the program 
comprising a supply module that causes a performance 
information supply section to supply performance informa 
tion simultaneously instructing a start of generation of 
musical tones corresponding to each of a plurality of tone 
pitches, a musical tone-generating section module that 
causes musical tones of all pitch names to be generated by 
a plurality of musical tone-generating sections, each of 
Which generates musical tones of at least one pitch name 

independently of each other, an assignment module that 
assigns a musical tone of each tone pitch indicated by the 
supplied performance information to a corresponding one of 
the musical tone-generating sections according to a pitch 
name corresponding to the each tone pitch, and a control 
module that controls the musical tone-generating sections 
such that the musical tone of the each tone is generated by 
the corresponding one of the musical tone-generating sec 
tions. 

[0022] To attain the second object, according to a fourth 
aspect of the invention, there is provided a storage medium 
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storing a program that can be executed by a computer, the 
program comprising a supply module that causes a perfor 
mance information supply section to supply performance 
information including at least key-on information and key 
off information, a musical tone-generating module that is 
responsive to supply of the key-on information from the 
performance information supply section, for generating a 
main musical tone having a tone pitch and at least one other 

characteristic indicated by the key-on information, and is 
responsive to supply of the key-off information from the 
performance information supply section, for attenuating a 
main musical tone having a tone pitch indicated by the 
key-off information and being generated and for generating 
a key-off sound, a determination module that determines at 
least one characteristic of the key-off sound to be generated, 
based on at least one characteristic of the main musical tone, 
and a control module that controls the musical tone-gener 
ating module such that the key-off sound is generated by the 
musical tone-generating module according to the at least one 
characteristic of the key-off sound determined by the deter 
mination module. 

[0023] To attain the ?rst object, according to a ?fth aspect 
of the invention, there is provided a musical tone-generating 
method comprising the steps of causing a performance 
information supply section to supply performance informa 
tion simultaneously instructing a start of generation of 
musical tones corresponding to each of a plurality of tone 
pitches, causing musical tones of all pitch names to be 
generated by a plurality of musical tone-generating sections, 
each of Which generates musical tones of at least one pitch 
name independently of each other, assigning a musical tone 
of each tone pitch indicated by the supplied performance 
information to a corresponding one of the musical tone 

generating sections according to a pitch name corresponding 
to the each tone pitch, and controlling the musical tone 
generating sections such that the musical tone of the each 
tone is generated by the corresponding one of the musical 
tone-generating sections. 

[0024] To attain the second object, according to a sixth 
aspect of the invention, there is provided a musical tone 
generating method comprising the steps of causing a per 
formance information supply section to supply performance 
information including at least key-on information and key 
off information, generating a main musical tone having a 
tone pitch and at least one other characteristic indicated by 
the key-on information in response to supply of the key-on 
information from the performance information supply sec 
tion, generating a key-off sound While attenuating a main 
musical tone having a tone pitch indicated by the key-off 
information and being generated, in response to supply of 
the key-off information from the performance information 
supply section, determining at least one characteristic of the 
key-off sound to be generated, based on at least one char 
acteristic of the main musical tone, and controlling the 
key-off sound-generating step such that the key-off sound is 
generated according to the determined at least one charac 
teristic of the key-off sound. 
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[0025] The above and other objects, features, and advan 
tages of the present invention Will become apparent from the 
folloWing detailed description taken in conjunction With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a block diagram schematically shoWing 
the Whole arrangement of a musical tone-generating appa 
ratus according to an embodiment of the present invention; 

[0027] FIG. 2 is a block diagram shoWing details of the 
arrangement of a TG of a plurality of TG’s appearing in 
FIG. 1; 

[0028] FIG. 3 is a block diagram illustrating hardWare 
shoWn in FIG. 1 and FIG. 2 in terms of control processes 
executed by the hardWare; 

[0029] FIG. 4 is an example of table data for determining 
a pitch name corresponding to pitch name information 
included in a key code KC, and a TG to Which the pitch 
name is to be assigned, from the pitch name information; 

[0030] FIG. 5 shoWs an example of characteristics of a 
main musical tone, and ?rst and second auxiliary musical 

tones; 

[0031] FIG. 6 is a ?oWchart shoWing a routine for carry 
ing out a tone generation control process executed by the 
FIG. 1 musical tone-generating apparatus, particularly by a 
main CPU or a sub-CPU appearing in FIG. 2; and 

[0032] FIG. 7 is a continued part of the FIG. 6 ?oWchart. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

[0033] The present invention Will noW be described in 
detail With reference to draWings shoWing an embodiment 
thereof. 

[0034] Referring ?rst to FIG. 1, there is schematically 
shoWn the Whole arrangement of a musical tone-generating 
apparatus according to an embodiment of the present inven 
tion. In the embodiment, an electronic keyboard instrument 
is speci?cally adopted as an example of the musical tone 
generating apparatus, for the convenience of description. Of 
course, the present invention is not applicable to the elec 
tronic keyboard instrument alone, but it is also applicable to 
other electronic musical instruments including electronic 
string instruments and electronic Wind instruments, a sound 
source board, and so forth. 

[0035] As shoWn in FIG. 1, the musical tone-generating 
apparatus includes a performance operation element (more 
speci?cally, a keyboard) 1 for inputting performance infor 
mation, an operation panel 2 provided With a plurality of 
sWitches for inputting various kinds of information, a main 
CPU 3 that controls the overall operation of the Whole 
system, a ROM 4 that stores control programs to be executed 
by the CPU 3, table data and the like, and a RAM 5 that 
temporarily stores performance information, various kinds 
of input information, operation results and the like, a display 
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6 comprised of a liquid crystal display (LCD), and light 
emitting diodes (LED’s), for displaying various kinds of 
information, a memory device 7 that stores various appli 
cation programs including the above-mentioned control pro 
grams, various kinds of data, as typi?ed by a hard disk 
device, interfaces (UP) 8, such as a musical instrument 
digital interface (MIDI) for receiving MIDI signals from 
external devices or systems and sending out MIDI signals to 
the same, and a communication interface for transmitting 
and receiving data eg to and from a server computer via a 

communication netWork, not shoWn, a plurality of (eg six) 
TG’s 9 that generate stereo musical signals (digital signals) 
based on performance information input via the performance 
operation element 1, preset performance information or the 
like, a DAC (Digital-to-Analog Converter) 10 that converts 
the digital stereo musical signals generated by the plurality 
of TG’s 9 to analog ones, and left and right sound systems 
11 each comprised eg of an ampli?er and a speaker, for 
converting the stereo musical signals from the DAC 10 into 
stereo sounds. The components 1 to 9 are connected to each 
other via a bus 12. 

[0036] The six TG’s 9 are connected in series to the main 
CPU 3 via serial interfaces. The main CPU 3 outputs the 
performance information input via the performance opera 
tion element 1 or the preset performance information to a TG 

(TG 1) 9 at the immediately adjacent stage. Each TG 9 
receives the performance information via a corresponding 
one of the serial interfaces and transmits the same as it is to 

a TG 9 at the immediately folloWing stage Without process 
ing the same. As described in detail hereinafter With refer 
ence to FIG. 2, the TG’s each have a sub CPU 21 provided 
therein for constantly monitoring Whether or not perfor 
mance information transmitted from the main CPU 3 is to be 

processed by the TG and, When it is determined that the 
performance information is to be processed by the TG, the 
TG generates a musical tone signal (more speci?cally, a 
Waveform sample) based on the performance information. 

[0037] Further, each TG 9 is provided With a serial inter 
face (different from the above-mentioned serial interface for 
transmission and reception of performance information) for 
transmission and reception of the generated musical tone 
signal. The TG’s 9 are connected to each other via the serial 
interfaces, and the last TG (TG 6) is connected to the DAC 
10. The TG’s 9 have respective different roles assigned 
thereto, respectively, and generate musical tones of different 
kinds (more speci?cally, of different pitch names), as 
described in detail hereinafter With reference to FIG. 2). 

[0038] Each TG 9 has a buffer, not shoWn, for storing a 
musical tone signal (musical Waveform sample). The buffer 
included in the TG arranged at a location immediately 
folloWing the main CPU 3, i.e. the ?rst TG (TG 1) is used 
for transmitting a musical tone signal generated by the TG 
1 to the immediately folloWing TG, i.e. the second TG (TG2) 
in predetermined timing. The buffer included in each of the 
TG’s each arranged betWeen other TG’s, i.e. the second to 
?fth TG’s (TG’s 2 to 5) is used for adding a musical tone 
signal generated by the TG to one transmitted from the 
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immediately preceding TG and then transmitting the result 
ing signal to the immediately folloWing TG in predeter 
mined timing. Further, the buffer included in the TG imme 
diately preceding the DAC 10, i.e. the last TG (TG 6) is used 
for adding a musical tone signal generated by the TG to one 
transmitted from the immediately preceding TG and then 
transmitting the resulting signal to the DAC 10 in predeter 
mined timing. The buffers may be each formed of tWo 
separate buffers that store a left-channel musical tone Wave 

form sample and a right-channel musical tone Waveform 
sample, respectively, or alternatively, they may be formed of 
a single buffer that stores a mixture of left-channel and 

right-channel musical tone Waveform samples. 

[0039] The buffer in the last TG (TG 6) stores a result of 
accumulation of musical tone signals generated by all the 
TG’s 9 at the maximum. The DAC 10 reads out the result of 

the accumulation from the buffer Waveform sample by 
Waveform sample (When the buffer is formed of a single 
buffer) and converts each musical tone signal to an analog 
signal, folloWed by outputting the analog signal to one of the 
left and right sound systems 11. 

[0040] The display 6 includes an LCD, as mentioned 
above. In the present embodiment, the LCD uses red, green, 
and blue LED’s as a back light source, and is capable of 
controlling back light color to various colors by changing 
the luminance of each of these LED’s. The LCD can be 
constructed eg of a lamination of a layer of the LED’s of 
the three colors, a diffusion plate that diffuses light from the 
LED’s evenly on a display screen, and a light transmission 

type LCD body. HoWever, this is not limitative, but any 
construction may be adopted insofar as the back light color 
can be controlled. When the above construction is adopted, 
the components, i.e. the LED’s, the diffusion plate, and the 
light transmission type LCD body may be conventional or 
existing types. The control of the back light color is carried 
out by changing an amount of current supplied to each of the 
LED’s. If pulse current is supplied to the LED’s to cause the 
same to emit light, the amplitude, frequency, duty ratio, etc. 
of the pulse current supplied to the respective LED’s are 
varied to change the luminance of the respective LED’s, to 
thereby control the back light color. In addition, the colors 
and luminance of the respective LED’s may be time-varied. 

[0041] The above described control of the light colors and 
luminance of the respective LED’s of the LCD is carried out 
in accordance With operating conditions (operation modes) 
of the musical tone-generating apparatus, the contents of 
display, the user s operation, the state of signals received 
from an external system or apparatus, the state of signals 
sent to the external system or apparatus, the model of a 
musical instrument adopted as the musical tone-generating 
apparatus, and so forth, Whereby the back light color is 
controlled to change the background color of the LCD. This 
facilitates recognition of the operating condition of the 
musical tone-generating apparatus and also makes it pos 
sible to achieve visual effects based on color changing 
according to music or the like. 
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[0042] More speci?cally, the following examples of the 
back light color control may be executed by the electronic 
keyboard instrument according to the present embodiment: 

[0043] (1) Control in response to the sound volume 
and the strength of performance touch; 

[0044] (2) Control in response to the selected tone 
color or the selected kind of tone color; 

[0045] (3) Control in response to the operation mode 
or contents displayed, such as a color selection 

screen, a parameter edit screen, and an automatic 

performance screen; 

[0046] (4) Control in response to a control signal, 
such as a MIDI signal, from an external system or 

apparatus; 

[0047] (5) Control in response to operating manners 
of an auxiliary performance operation element such 
as a pedal; 

[0048] (6) Control in response to a tone pitch desig 
nated by key depression (i.e. pitch of a generated 
tone); 

[0049] (7) Control in response to style, rhythm pat 
tern, tempo, tonality, progress, etc. of automatic 
performance or accompaniment; 

[0050] (8) Control in response to selection or setting 
of an acoustic effect, such as reverberation and 

chorus, and a characteristic (e.g. level) of an effect 
sound (eg a reverberation); and 

[0051] (9) Control in response to musical tones, 
voices, or the like input from an external system or 
apparatus. 

[0052] The memory device 7 can store control programs to 
be executed by the main CPU 3, as described hereinbefore. 
If the ROM 4 does not store the control programs, the 
control programs may be stored in the memory device 7 
beforehand, and read from the memory device 7 into the 
RAM 4, making it possible to cause the main CPU 3 to 
perform substantially the same operations as in the case 
Where the control programs are stored in the ROM 4. This 
arrangement facilitates addition of control programs and 
upgrading of the version of the programs. 

[0053] The memory device 7 may be not only in the form 
of a hard disk as described above, but also in the form of a 

?oppy disk (FD) device, a compact disk read-only memory 
(CD-ROM) device, a magneto-optical disk (MO) device, 
etc. to alloW various forms of media to be used. 

[0054] The MIDI interface of the I/F’s 8 is not limited to 
one designed speci?cally for the system of the present 
embodiment, but it may be formed by a general-purpose 
interface such as a RS-232, a USB (Universal Serial Bus), an 
IEEE 1394, or the like. In this case, data other than a MIDI 
message may be transmitted/received simultaneously. 

[0055] The communication interface of the I/F’s 8 is 
connected to a communication netWork, such as LAN (local 
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area netWork), the Internet, and telephone lines, and is 
connected to a server computer through the communication 
netWork. If the memory device 7 does not store the programs 
or parameters, the communication interface may be used for 
doWnloading the programs and parameters from the server 
computer. A client computer (musical tone-generating appa 
ratus in the present embodiment) transmits commands to the 
server computer through the communication interface and 
communication netWork, to request doWnloading of the 
programs and parameters. The server computer receives the 
commands and delivers the requested programs and param 
eters to the client computer through the communication 
netWork, and the computer receives these programs and 
parameters through the communication interface, and stores 
them in the memory device 7. Thus, the doWnloading of the 
programs and parameters is completed. 

[0056] Further, the system of the present embodiment may 
be provided With an interface for directly transmitting and 
receiving data to and from an external computer or the like. 

[0057] Although the musical tone-generating apparatus of 
the present embodiment is constructed on a dedicated appa 

ratus (electronic keyboard instrument) as described above, 
this is not limitative, but the musical tone-generating appa 
ratus may be constructed on a general-purpose personal 
computer. 

[0058] FIG. 2 shoWs details of the arrangement of a TGi 
(i represents any one of the integers 1 to 6) of the plurality 
of TG’s 9. The TG’s 9 have the same construction With each 
other, and hence description Will be made of only one of 
them. 

[0059] As shoWn in the ?gure, the TGi is comprised of the 
sub-CPU 21 that controls the overall operation of the Whole 
TGi, a memory 22 comprised of a ROM that stores control 
programs to be executed by the sub-CPU 21, table data, and 
other data, and a RAM that temporarily stores performance 
information, various kinds of input information, and opera 
tion results, a TG-DSP (Digital Signal Processor) 23 that is 
controlled by the sub-CPU 21 to read a musical tone 
Waveform sample stored in a tone color data memory 24 or 
25 and generate a musical tone signal based on the read out 
musical tone Waveform sample read out from the tone color 
data memory, the tone color data memory 24 that stores 
musical tone Waveform samples associated With a (2i—1)-th 
pitch name KN (2i—1), i.e. musical tone Waveform samples 
of the (2i—1)-th pitch name KN (2i—1) of all tone colors that 
can be generated and in all octaves, and the tone color data 
memory 25 that stores musical tone Waveform samples 
associated With a 2i-th pitch name KN (2i), i.e. musical tone 
Waveform samples of the 2i-th pitch name KN (2i) of all 
tone colors that can be generated and in all octaves. The 
components 21 to 25 are connected to each other via a bus 
26. 

[0060] The sub-CPU 21 is connected to the sub-CPU of an 
immediately preceding TGi-1 (or to the main CPU 3 When 
the immediately preceding TG does not exist) and to the 
sub-CPU of the immediately folloWing TGi+1 (the sub-CPU 
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21 is used only for reception of performance information 
When the immediately following TG does not exist) via the 
respective serial interfaces. As described hereinbefore, the 
sub-CPU 21 receives performance information output from 
the main CPU 3 directly or via the sub-CPU of the imme 
diately preceding TGi-1 and transmits the performance 
information to the immediately folloWing TGi+1 as it is 
(When the immediately folloWing TG exists) Without pro 
cessing the same. Further, the sub-CPU 21 constantly moni 
tors, as described hereinbefore, Whether or not performance 
information Which it receives designates a musical tone 
signal to be generated by the present TGi. When the received 
performance information instructs generation of a musical 
tone signal by the present TGi, i.e. generation of any one of 
the musical tone signals of the pitch names KN (2i-1) and 
KN (2i), the sub-CPU 21 causes the TG-DSP 23 to generate 
the musical tone signal. More speci?cally, the TG-DSP 23 
reads a musical tone Waveform sample as a base for gen 

eration of the musical tone signal, from one of the tone color 
data memories 24 and 25 Which corresponds to the desig 
nated pitch name, and then executes predetermined process 
ing (i.e. processing in response to the performance informa 
tion) on the musical tone Waveform sample to thereby 
generate the desired musical tone signal. 

[0061] It should be noted that the TGi is capable of 
generating not only a musical tone signal indicative of a 
main musical tone of any one of the pitch names KN (2i-1) 
or KN (2i) but also musical tone signals indicative of tWo 
kinds of auxiliary musical tones, described hereinafter, 
accompanying the main musical tone. In the present 
embodiment, auxiliary tone characteristic information used 
for generation of auxiliary musical tones is not supplied 
from the main CPU 3, but generated Within the TGi (need 
less to say, the auxiliary tone characteristic information may 
be supplied from the main CPU 3). The auxiliary tone 
characteristic information may be generated eg by a 
method that auxiliary tone characteristic information is 
stored in the ROM Within the memory 22 in the form of table 
data in advance, and upon detection of performance infor 
mation instructing the TGi to generate a main musical tone, 
the sub-CPU 21 reads out auxiliary tone characteristic 
information corresponding to the performance information 
from the table, or by a method that the sub-CPU 21 
arithmetically calculates and generates auxiliary tone char 
acteristic information corresponding to performance infor 
mation instructing the TGi to generate a main musical tone, 
upon detection of the performance information. 

[0062] As described above, according to the present 
embodiment, musical tones corresponding to the tWo kinds 
of pitch names KN (2i-1) and KN (2i) are generated by one 
TGi, and therefore it takes six TG’s 9 in all to generate 
musical tones corresponding to all the pitch names, ie the 
tWelve pitch names. It goes Without saying that the number 
of pitch names of musical tones to be generated by one TG 
is not limited to tWo, but the number may be smaller than 
tWo (that is, in this case each TG generates musical tones 
corresponding to one pitch name) or larger than tWo (that is, 
in this case the number of pitch names per TG is determined 
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such that the musical tones corresponding to all the pitch 
names are shared by a plurality of TG’s used). Further, in the 
present embodiment, the system according to the present 
embodiment is adapted for equal temperament scales 
(equally tempered scales), and hence the number of pitch 
names of musical tones that can be generated is “12”, but if 
another temperament is employed, the number of pitch 
names assigned to each TG can be determined according to 
the number of pitch names of the temperament. 

[0063] Further, although in the present embodiment, the 
TGi is provided With tWo tone color data memories 24 and 
25 independent of each other for generating respective 
musical tones corresponding to tWo kinds of pitch names 
KN (2i-1) and KN (2i), so as to generate a musical tone 
corresponding to a pitch name KN (2i— 1) based on a musical 
tone Waveform sample read from the tone color data 
memory 24 and a musical tone corresponding to a pitch 
name KN (2i) based on a musical tone Waveform sample 
read from the tone color data memory 25, this is not 
limitative, but musical tone Waveform samples of all repro 
ducible tone colors in all octave ranges, Which are associated 

With the tWo kinds of pitch names KN (2i-1) and KN (2i), 
may be all stored in a single tone color data memory. In this 
case, by adding to each of tWo musical tone Waveform 
sample groups associated With the respective kinds of pitch 
names information for distinction betWeen the tWo groups, 
one group can be conveniently distinguished from the other 
automatically. As described above, When musical tone sig 
nals corresponding respectively eg to four kinds of pitch 
names are generated by one TG, musical tone Waveform 
samples of all reproducible tone colors in all octave ranges, 
Which correspond to the four kinds of pitch names, may be 
all stored in a single tone color data memory, or alterna 
tively, tWo groups of the musical tone signals corresponding 
respectively to the tWo kinds of pitch names may be stored 
in each of tWo tone color data memories. The contents to be 

stored in each of tone color data memories, the capacity of 
each memory, and the number of the memories to be used 
may be changed in dependence on the model and grade of 
a product of the musical tone-generating apparatus as a 
product. 

[0064] Further, in the present embodiment, a dedicated 
musical tone Waveform sample is used for generating a 
speci?c musical tone signal corresponding to each pitch 
name, but When the number of TG’s or the capacity of a 
Waveform memory is limited e. g. due to manufacturing costs 
or the like, for instance, a musical tone Waveform sample for 
use in generating a musical tone signal corresponding to a 
pitch name C may be also used for generating a musical tone 
signal corresponding to another pitch name, such as C# or B. 
In this case, the reading speed for reading the Waveform 
sample corresponding to the pitch name C is changed from 
the sampling speed at Which the Waveform is sampled, such 
that the reading speed agrees With a desired pitch (i.e. the 
pitch of C# or B). As another speci?c example, four pitch 
name data of respective pitch names C, D#, F#, and A are 
separately stored in tWo TG’s, for instance, such that the data 
of the pitch names C and D# are stored in the TG 1, and the 
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data of the pitch names F# and A are stored in the TG 2, 
whereby the TG 1 generates musical tones corresponding 
respectively to C, C#, and D from a musical tone Waveform 
sample for C, and musical tones corresponding respectively 
to D#, E, and F from a musical tone Waveform sample for 
D#, While the TG 2 generates musical tones corresponding 
respectively to F#, E, and F from a musical tone Waveform 
sample for F#, and musical tones corresponding respectively 
to A, A#, and B from a musical tone Waveform sample for 
A. 

[0065] Next, the outline of control processing executed by 
the musical tone-generating apparatus according to the 
present embodiment constructed as above Will be described 
With reference to FIGS. 3 to 5, and then detailed description 
of the same Will be made With reference to FIGS. 6 and 7. 

[0066] The musical tone-generating apparatus according 
to the embodiment primarily executes the folloWing three 
kinds of control processes: 

[0067] (1) Main musical tone-generating process 

[0068] (2) First auxiliary musical tone-generating 
process 

[0069] (3) Second auxiliary musical tone-generating 
process 

[0070] FIG. 3 illustrates hardWare shoWn in FIG. 1 and 
FIG. 2 in terms of control processes, i.e. control processes 
(1) to (3) executed by the hardWare. 

[0071] In the ?gure, a performance information-generat 
ing section 31 corresponding to the main CPU 3 generates 
performance information, such as a key code KC, key-on 
data KEYON including initial touch data IT indicative of a 
key-on speed, key-off data KEYOFF including off-touch 
data OFFT indicative of a key-off speed, volume data 
KVOL, and so forth, based on performance information 
input through the performance operation element 1 and 
preset performance information, and outputs the generated 
performance information to a main tone-generating section 
32, a time correlation control section 33, and a level corre 
lation control section 35. 

[0072] In the present embodiment, the key code KC is 
formed of pitch name information (any one of integer values 
1 to 12; and 1 corresponds to C, 2 to C#, 3 to D, 4 to D#, 
Sto E,6to F,7to F#,8to G,9to G#, 10toA, 11 toA#, 
and 12 to B) and octave number information for designating 
the number of octaves. 

[0073] The main tone-generating section 32 corresponds 
to a function of the TG 9 and generates a musical tone signal 
indicative of a main musical tone, based on performance 
information generated by the performance information-gen 
erating section 31. The generation of a musical tone signal 
indicative of a main musical tone is carried out by assigning 
a musical tone signal corresponding to a pitch name KN 
(KC) designated by the key code KC to a TG 9 Which should 
generate the musical tone signal, based on table data shoWn 
in FIG. 4. The TG 9 to Which generation of the musical tone 
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signal of the main musical tone is assigned reads out a 
musical tone Waveform sample corresponding to a desig 
nated tone color as Well as to the pitch name information and 

octave number information included in the generated key 
code KC from the corresponding tone color data memory, 
and then processes the read out musical tone Waveform 
sample is processed such that it has an envelope character 
istic based on the generated initial touch data IT. 

[0074] The time correlation control section 33 corre 
sponds to the main CPU 3 and the sub-CPU 21 Within the 
TG 9 and designates the maximum level or an envelope 
characteristic of a ?rst auxiliary musical tone to be generated 
to a ?rst auxiliary tone-generating section 34 at a subsequent 
stage subsequent thereto. More speci?cally, With respect to 
each speci?c key code KC, the time correlation control 
section 33 measures a time period elapsed from a time point 
the key-on data KEYON is generated to a time point the 
key-off data KEYOFF is generated eg by using a corre 
sponding one of softWare timers each provided on the RAM 
5 and allocated to each key code KC, determines the 
maximum level or envelope characteristic of a ?rst auxiliary 
musical tone to be generated by the ?rst auxiliary tone 
generating section 34 based on the measured time period, 
and then sends a value indicative of the determined maxi 
mum level or envelope characteristic to the ?rst auxiliary 
tone-generating section 34. In response to this, the ?rst 
auxiliary tone-generating section 34 generates the ?rst aux 
iliary musical tone Whose volume increases from the time 
point the key-off data KEYOFF Was generated according to 
the predetermined envelope and decreases after having 
reached the determined maximum level VOL 1, according to 
the predetermined envelope, as shoWn in FIG. 5. In this 
connection, the value of the off-touch data OFFT may be 
re?ected in the ?rst auxiliary musical tone. 

[0075] The level correlation control section 35 corre 
sponds to the main CPU 3 and the sub-CPU 21 Within the 
TG 9 and designates the maximum level or an envelope 
characteristic of a second auxiliary musical tone to be 
generated to a second auxiliary tone-generating section 36 at 
a subsequent stage. More speci?cally, the level correlation 
control section 35 detects an output level or an envelope 
value of the main tone-generating section 32 at a time point 
the key-off data KEYOFF is generated, determines the 
maximum level or envelope characteristic of the second 
auxiliary musical tone to be generated by the second aux 
iliary tone-generating section 36, based on the detected level 
or value, and then sends a value indicative of the determined 
maximum level or envelope characteristic to the second 
auxiliary tone-generating section 36. In response to this, the 
second auxiliary tone-generating section 36 generates the 
second auxiliary musical tone Whose volume increases from 
the time point the key-off data KEYOFF Was generated 
according to the predetermined envelope and decreases after 
having reached the maximum level VOL 2 according to the 
predetermined envelope, as shoWn in FIG. 5. 

[0076] In the FIG. 5 example, the second auxiliary musi 
cal tone takes longer time before it ceases to be generated 
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than the ?rst auxiliary musical tone. If second key-on data 
(2nd KEYON) is generated before the second auxiliary 
musical tone ceases to be generated, it is preferable to 
accelerate attenuation of the second auxiliary musical tone, 
simultaneously When a main musical tone rises, as shoWn by 
a one-dot chain line. The illustrated second auxiliary musical 
tone is a decaying tone, and hence the tone may be left to its 
oWn decaying Without accelerating the attenuation. 

[0077] Further, although the maximum tone volume of the 
second auxiliary musical tone is set, similarly to that of the 
?rst auxiliary musical tone (though the detection methods 
are different), to a value related to the output level of the 
main tone-generating section 32 at a time point the key-off 
data KEYOFF Was generated, this is not limitative, but it 
may be set to a predetermined value independent of the 
output level of the main tone-generating section 32, or 
alternatively, to a value related not to the output level of the 
main tone-generating section 32 but to the tone pitch (key 
code KC) of the main musical tone. 

[0078] A synthesiZer section 37 corresponds to the buffer 
of the TG 9, and adds together the main musical tone 
generated by the main tone-generating section 32, the ?rst 
auxiliary musical tone generated by the ?rst auxiliary tone 
generating section 34, and the second auxiliary musical tone 
generated by the second auxiliary tone-generating section 
36, to thereby synthesiZe a musical tone signal and outputs 
the same to the DAC 10. 

[0079] It should be noted that the auxiliary musical tone 
(?rst and/or second auxiliary musical tones) may have 
variations in musical tone elements, such as a pitch and a 

tone color, according to the off-touch data OFFT (or the 
initial touch data IT), key depression time, and the state of 
generation of a musical tone at a key-off event. This makes 
it possible to simulate a state of the pitch falling after a 
key-off event eg When the tone color of a main musical tone 
is of a Wind instrument. 

[0080] The key-off sound (auxiliary musical tone) control 
is basically carried out so as to cause a key-off sound to 

sound natural (naturally continuous With a decaying main 
musical tone) after a key-off event. In the case of a tone color 
of a tone Which simply decays, such as that of a piano, it is 
easier to control the corresponding key-off sound according 
to time elapsed after the start of generation of the main 
musical tone (?rst auxiliary tone control). On the other hand, 
in the case of a tone color of a tone Which is a sustain sound, 

such as that of a Wind instrument (having little correlation 
betWeen time elapsed after the start of generation of the main 
musical tone and the volume level of the tone), it is dif?cult 
to control the corresponding key-off sound according to the 
elapsed time, and hence the key-off sound is controlled 
based on the volume level or information related to the 

volume level (second auxiliary tone control). Therefore, if 
the tWo control methods are provided such that either one of 
them is selectively used or both of them are used simulta 
neously, depending on the tone color of a main musical tone, 
it is possible to cope With various kinds of tone colors and 
further increase the variety of tone colors. 
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[0081] Next, the above control processes Will be described 
in detail. 

[0082] FIGS. 6 and 7 are a ?oWchart shoWing a routine 
for tone generation control processing Which is executed by 
the musical tone-generating apparatus of the present 
embodiment, particularly by the main CPU 3 and sub-CPU’s 
21. 

[0083] In FIG. 6, ?rst at a step S1, the main CPU 3 detects, 
as described hereinbefore, Whether or not performance infor 
mation (performance event) input via the performance 
operation element 1 or preset performance information 
(performance event) has been generated. Then, it is deter 
mined at a step S2 Whether or not the detected performance 
event is a key-on event. If the performance event is a key-on 
event, the program proceeds to a step S3, Whereas if the 
performance event is not a key-on event, it is determined at 
a step S7 Whether or not the performance event is a key-off 

event. If the performance event is a key-off event, the 
program proceeds to a step S8, Whereas if the performance 
event is not a key-off event, the present tone generation 
control program is terminated. 

[0084] At the step S3, a key depression timer KON 
_TIMER (KC) Which is one of the softWare timers provided 
on the RAM 5 as described hereinbefore and allocated to a 

key code KC corresponding to the detected key-on event is 
turned on (ie time measurement is started), and at the same 
time, the performance information-generating section 31 
generates performance information as described herein 
above and supplies the same to the TG’s 9. Processing to be 
executed at the folloWing steps S4 to S6 is carried out by the 
sub-CPU 21 in a TG 9, and hence description thereof Will be 
made hereinafter. 

[0085] At the step S8, the value or count of the key 
depression timer KON_TIMER (KC) is checked. If the 
value is smaller than a predetermined limit value TLIMIT 

(KC) (KON_TIMER (KC)< TLIMIT (KC)), the perfor 
mance information-generating section 31 generates the per 
formance information as described above, and then the 
program proceeds to processing mainly for generating ?rst 
and second auxiliary musical tones, ie to steps S9 to S13 
Which are executed by the sub-CPU 21 in the TG 9, Whereas 
if the value is equal to or larger than the predetermined limit 

value TLIMIT (KC) (KON_TIMER (KC)>TLIMIT (KC)), 
the performance information-generating section 31 gener 
ates the performance information as described above, and 
then the program proceeds to processing mainly for gener 
ating a second auxiliary musical tone, ie to steps S14 to S18 
Which are executed by the sub-CPU 21 in the TG 9. 

[0086] At the step S4, a TG 9 Which should generate a 
musical tone signal corresponding to the key code KC of the 
performance information generated by the main CPU 3, ie 
a TG number i of the TG 9 is detected. More speci?cally, the 
FIG. 4 table data is searched based on the pitch name 
information included in the key code KC, to determine the 
corresponding pitch name, and then a TG 9 to Which the 
determined pitch name is assigned is determined. For 
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instance, When the pitch name information is “4”, the 
corresponding pitch name is determined to be “D#”, and 
hence the corresponding TG is determined to be the third TG 

(i= 3). 
[0087] Then, at the step S5, a channel CH [i, KC] (i: TG 
number, KC: the key code of a tone to be generated in this 
channel) is determined as a tone-generating channel, and at 
the folloWing step S6, a main tone-generating process, ie a 
process of transferring control information including the 
initial touch data IT (KC) to the tone-generating channel CH 
[i, KC] and then instructing the tone-generating channel CH 
[i, KC] to perform key-on operation is executed. 

[0088] At the step S9, similarly to the step S4, the TG 
number of a pitch name-assigned TG is detected, and at the 
folloWing step S10, a process of determining tone-generat 
ing channels (STH1[i, KC, ST1], STH2[i, KC, ST2]), 
respectively, for the ?rst auXiliary musical tone ST1 and the 
second auXiliary musical tone ST2 is eXecuted. Here, if a 
setting is made or a tone color is selected such that one or 

both of the ?rst auXiliary musical tone ST1 and the second 
auXiliary musical tone ST2 are not to be generated, only a 
tone-generating channel for an auXiliary musical tone to be 
generated may be determined. Then, at a step S11, auXiliary 
tone volumes (VOL1= STVTBL1[KON_TIMER(KC), 
OFFT], VOL2=STVTBL2[MTLVL(i,KC), OFFT]) are 
determined. The equation VOL1= STVTBL1[KON_TIM 
ER(KC), OFFT] means that the volume VOL1 of the ?rst 
auXiliary musical tone ST1 is determined by referring to a 
STVTBL1 table in Which volume values are provided in 

correspondence With values of KON_TIMER(KC) and 
OFFT, and the equation VOL2 STVTBL2[MTLVL(i,KC), 
OFFT] means that the volume VOL2 of the second auXiliary 
musical tone ST2 is determined by referring to a STVTBL2 
table in Which volume values are provided in correspon 
dence With levels of the main musical tone being generated 
at a tone pitch corresponding to the KC value With TGi 
selected and values of OFFT. Instead of referring to such 
tables, other kinds of calculations may be employed to 
determine the values of VOL1 and VOL2. At the folloWing 
step S12, an auXiliary tone-generating process of transfer 
ring control information including the volume values VOL1, 
VOL2 determined at the step S11 to the respective tone 
generating channels STCH1, STCH2 determined at the step 
S10 and then instructing the tone-generating channels 
STCH1, STCH2 to perform respective key-on operations is 
eXecuted. Further, at a step S13, a process of instructing 
termination of generation of the main musical tone gener 
ated at the step S6, or more speci?cally a process of 
instructing the tone-generating channel CH [i, KC] for the 
main musical tone to stop generation of the tone is eXecuted. 

[0089] At the step S14, similarly to the step S4, the TG 
number of a pitch name-assigned TG is detected, and at the 
folloWing step S15, a process of determining a tone-gener 
ating channel (STH2[i, KC, ST2]) for the second auXiliary 
musical tone ST2 is eXecuted. Then, at a step S16, the 

auXiliary tone volume (VOL2= STVTBL2[MTLVL(i,KC), 
OFFT]) is determined, and at a step S17, an auXiliary 
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tone-generating process of transferring control information 
including the volume value VOL2 determined at the step 
S16 to the tone-generating channel STCH2 determined at 
the step S15 and then instructing the tone-generating chan 
nel STCH2 to perform key-on operation is eXecuted. Fur 
ther, at the step S18, similarly to the step S13, a process of 
instructing termination of generation of the main musical 
tone generated at the step S6 to be stopped is executed. 

[0090] As described above, in the present embodiment, to 
generate a plurality of musical tones are generated simulta 
neously by using a plurality of TG’s, at least one or more 
pitch name is assigned to each of the TG’s, and each musical 
tone signal indicative of a musical tone Which is instructed 
to be sounded is generated by a TG to Which is assigned the 
pitch name of the musical tone signal. Therefore, tone 
generation loads are evenly distributed betWeen the TG’s, 
Whereby a tone generation load per TG can be reduced. 

[0091] Further, in the present embodiment, information 
concerning the level of a main musical tone at a key-off 
event is directly monitored, then auxiliary-tone characteris 
tic information is determined based on the monitored infor 
mation, and ?nally, an auXiliary musical tone is generated 
based on the determined auxiliary-tone characteristic infor 
mation, so that more real performance tones of a musical 
instrument can be reproduced than by the prior art. 

[0092] Further, auxiliary-tone characteristic information is 
determined according to the tone pitch of a main musical 
tone at a key-off event, and an auXiliary musical tone is 
generated based on the determined auxiliary-tone character 
istic information, so that more real performance tones of a 

musical instrument, especially a harpsichord, can be repro 
duced than by the prior art. 

[0093] Although in the above described embodiment, the 
PCM sampling sound source is adopted for a sound source 
system, this is only by Way of an eXample, and the present 
invention is not dependent on the kind of a sound source, but 
is effectively applicable to any kind of sound source includ 
ing the softWare sound source. 

[0094] Further, it goes Without saying that the object of the 
present invention can be achieved by supplying a storage 
medium in Which a program code that implements the 
functions of the above described embodiment is recorded, to 
a system or an apparatus, and causing a computer (or a main 

CPU, MPU) of the system or the apparatus to read and 
execute the program code stored in the storage medium. 

[0095] In this case, the program code itself read from the 
storage medium implements the novel features of the present 
invention, and the storage medium Which stores the program 
code constitutes the present invention. 

[0096] As the storage medium for supplying the program 
code, for instance, a ?oppy disk, a hard disk, an optical disk, 
a magneto-optical disk, a CD-ROM, a CD-R, a magnetic 
tape, a non-volatile memory card, a ROM, and the like can 
be used. Further, the program code may be supplied from a 
server computer via another MIDI apparatus or instrument 
or a communication netWork. 
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[0097] Moreover, it is to be understood that the functions 
of the above described embodiment can be realized not only 
by executing a program code read out by a computer, but 
also by causing an operating system (OS) that operates on 
the computer to perform a part or the Whole of the actual 
operations according to instructions of the program code. 

[0098] Furthermore, the program code read out from the 
storage medium may be Written into a memory provided in 
an expanded board inserted in the computer, or an expanded 
unit connected to the computer, and a CPU or the like 

provided in the expanded board or expanded unit may 
actually perform a part or all of the operations according to 
the instructions of the program code, so as to accomplish the 
functions of the above described embodiment. 

What is claimed is: 
1. A musical tone-generating apparatus comprising: 

a performance information supply section that supplies 
performance information simultaneously instructing a 
start of generation of musical tones corresponding to 
each of a plurality of tone pitches; 

a musical tone-generating section group comprising a 
plurality of musical tone-generating sections, each of 
Which generates musical tones of at least one pitch 
name independently of each other, all said plurality of 
musical tone-generating sections being capable of gen 
erating musical tones of all pitch names; 

an assignment section that assigns a musical tone of each 
tone pitch indicated by said performance information 
supplied by said performance information supply sec 
tion to a corresponding one of said musical tone 
generating sections of said musical tone-generating 
section group according to a pitch name corresponding 
to said each tone pitch; and 

a control section that controls said musical tone-generat 
ing sections such that said musical tone of said each 
tone is generated by said corresponding one of said 
musical tone-generating sections. 

2. Amusical tone-generating apparatus according to claim 
1, including a musical tone output section that adds together 
outputs from said musical tone-generating sections, and 
delivers a sum of said outputs. 

3. Amusical tone-generating apparatus according to claim 
2, Wherein said musical tone-generating sections are con 
nected in series With each other, Whereby said musical tone 
output section sequentially adds together said outputs from 
said musical tone-generating sections, and delivers the sum 
of said outputs. 

4. A musical tone-generating apparatus comprising: 

a performance information supply section that supplies 
performance information including at least key-on 
information and key-off information; 

a musical tone-generating section that is responsive to 
supply of said key-on information from said perfor 
mance information supply section, for generating a 
main musical tone having a tone pitch and at least one 
other characteristic indicated by said key-on informa 
tion, and is responsive to supply of said key-off infor 
mation from said performance information supply sec 
tion, for attenuating a main musical tone having a tone 
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pitch indicated by said key-off information and being 
generated and for generating a key-off sound; 

a determination section that determines at least one char 
acteristic of said key-off sound to be generated, based 
on at least one characteristic of said main musical tone; 
and 

a control section that controls said musical tone-generat 
ing section such that said key-off sound is generated by 
said musical tone-generating section according to said 
at least one characteristic of said key-off sound deter 
mined by said determination section. 

5. Amusical tone-generating apparatus according to claim 
4, including a detecting section that detects at least one 
parameter related to said at least one characteristic of said 
key-off sound to be generated, and 

Wherein said determination section determines said at 
least one characteristic of said key-off sound to be 
generated, based on the detected at least one parameter. 

6. Amusical tone-generating apparatus according to claim 
5, Wherein said detecting section detects the at least one 
characteristic of said main musical tone of said tone pitch 
indicated by said key-off information When said key-off 
information is supplied from said performance information 
supply section. 

7. Amusical tone-generating apparatus according to claim 
4, Wherein said determination section sets said at least one 
characteristic of said key-off sound to be generated to at least 
one characteristic corresponding to said tone pitch indicated 
by said key-off information, When said key-off information 
is supplied from said performance information supply sec 
tion. 

8. Amusical tone-generating apparatus according to claim 
5, Wherein said detecting section includes a time measure 
ment section that measures, as said at least one parameter, 
time elapsed from the supply of said key-on information to 
the supply of said key-off information. 

9. Amusical tone-generating apparatus according to claim 
5, Wherein said musical tone-generating section includes a 
main musical tone-generating section that generates said 
main musical tone, and Wherein said detecting section 
includes a main musical tone characteristic-detecting section 
that detects, as said at least one parameter, at least one of an 
output level and an envelope characteristic of said main 
musical tone-generating section When said key-off informa 
tion is supplied from said performance information supply 
section. 

10. A musical tone-generating apparatus according to 
claim 5, Wherein said musical-tone generating section 
includes a main musical tone-generating section that gener 
ates said main musical tone, and a key-off sound-generating 
section that generates said key-off sound, and 

Wherein said detecting section includes a time measure 
ment section that measures, as one of said at least one 
parameter, time elapsed from the supply of said key-on 
information to the supply of said key-off information, 
and a main musical tone characteristic-detecting sec 
tion that detects, as another of said at least one param 
eter, at least one of an output level and an envelope 
characteristic of said main musical tone-generating 
section When said key-off information is supplied, and 

Wherein said determination section determines said at 
least one characteristic of said key-off sound to be 
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generated, based on at least one of an output from said 
time measurement section and an output from said 
main musical tone characteristic-detecting section. 

11. A musical tone-generating apparatus according to 
claim 10, Wherein said determination section determines 
said at least one characteristic of said key-off sound to be 
generated, based on said output from said main musical tone 
characteristic-detecting section, When said time measured by 
said time measurement section is longer than a predeter 
mined time period. 

12. A musical tone-generating apparatus according to 
claim 10, Wherein said determination section includes a 
selecting device that selects one of said output from said 
time measurement section and said output from said main 
musical tone characteristic-detecting section, said determi 
nation section determining said at least one characteristic of 
said key-off sound to be generated, based on the selected 
output. 

13. A storage medium storing a program that can be 
executed by a computer, 

said program comprising: 

a supply module that causes a performance information 
supply section to supply performance information 
simultaneously instructing a start of generation of 
musical tones corresponding to each of a plurality of 
tone pitches; 

a musical tone-generating section module that causes 
musical tones of all pitch names to be generated by a 
plurality of musical tone-generating sections, each of 
Which generates musical tones of at least one pitch 
name independently of each other; 

an assignment module that assigns a musical tone of each 
tone pitch indicated by said supplied performance 
information to a corresponding one of said musical 
tone-generating sections according to a pitch name 
corresponding to said each tone pitch; and 

a control module that controls said musical tone-gener 
ating sections such that said musical tone of said each 
tone is generated by said corresponding one of said 
musical tone-generating sections. 

14. A storage medium storing a program that can be 
executed by a computer, 

said program comprising: 

a supply module that causes a performance information 
supply section to supply performance information 
including at least key-on information and key-off infor 
mation; 

a musical tone-generating module that is responsive to 
supply of said key-on information from said perfor 
mance information supply section, for generating a 
main musical tone having a tone pitch and at least one 
other characteristic indicated by said key-on informa 
tion, and is responsive to supply of said key-off infor 
mation from said performance information supply sec 
tion, for attenuating a main musical tone having a tone 
pitch indicated by said key-off information and being 
generated and for generating a key-off sound; 

a determination module that determines at least one 
characteristic of said key-off sound to be generated, 
based on at least one characteristic of said main musical 

tone; and 
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a control module that controls said musical tone-gener 
ating module such that said key-off sound is generated 
by said musical tone-generating module according to 
said at least one characteristic of said key-off sound 
determined by said determination module. 

15. Astorage medium according to claim 14, Wherein said 
program includes a detecting module that detects at least one 
parameter related to said at least one characteristic of said 
key-off sound to be generated, and 

Wherein said determination module determines said char 
acteristic of said key-off sound to be generated, based 
on the detected at least one parameter. 

16. Astorage medium according to claim 15, Wherein said 
detecting module detects at least one characteristic of said 
main musical tone of said tone pitch indicated by said 
key-off information When said key-off information is sup 
plied from said performance information supply section. 

17. Astorage medium according to claim 14, Wherein said 
determination module sets said at least one characteristic of 
said key-off sound to be generated to at least one charac 
teristic corresponding to said tone pitch indicated by said 
key-off information, When said key-off information is sup 
plied from said performance information supply section. 

18. Astorage medium according to claim 15, Wherein said 
detecting module includes a time measurement module that 
measures, as said at least one parameter, time elapsed from 
the supply of said key-on information to the supply of said 
key-off information. 

19. A musical tone-generating method comprising the 
steps of: 

causing a performance information supply section to 
supply performance information simultaneously 
instructing a start of generation of musical tones cor 
responding to each of a plurality of tone pitches; 

causing musical tones of all pitch names to be generated 
by a plurality of musical tone-generating sections, each 
of Which generates musical tones of at least one pitch 
name independently of each other; 

assigning a musical tone of each tone pitch indicated by 
said supplied performance information to a correspond 
ing one of said musical tone-generating sections 
according to a pitch name corresponding to said each 
tone pitch; and 

controlling said musical tone-generating sections such 
that said musical tone of said each tone is generated by 
said corresponding one of said musical tone-generating 
sections. 

20. A musical tone-generating method comprising the 
steps of: 

causing a performance information supply section to 
supply performance information including at least key 
on information and key-off information; 

generating a main musical tone having a tone pitch and at 
least one other characteristic indicated by said key-on 
information in response to supply of said key-on infor 
mation from said performance information supply sec 
tion; 

generating a key-off sound While attenuating a main 
musical tone having a tone pitch indicated by said 
key-off information and being generated, in response to 
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supply of said key-off information from said perfor 
mance information supply section; 

determining at least one characteristic of said key-off 
sound to be generated, based on at least one character 
istic of said main musical tone; and 
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controlling said key-off sound-generating step such that 
said key-off sound is generated according to the deter 
mined at least one characteristic of said key-off sound. 


