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AUTOMATIC PLAYING APPARATUS SUBSTITUTING 

AVAILABLE PATTERN FOR ABSENT PATTERN 

BACKGROUND OF THE INVENTION 

This invention relates to an automatic playing apparatus 

which stores plural kinds of automatic pattern data 

representative of accompaniment patterns and which 

sequentially reads out the stored data to play a music 

. co~position automatically. 

In a conventional automatic playing apparatus, a 

plurality of automatic playing pattern data are labeled by 

identification codes, and desired data specified by the 

identification code is read out to play a music composition 

automatically. A recent automatic playing apparatus 

registers plural kinds of accompaniment patterns selectively 

used during automatic playing. Song data of one mrisic 

composition used in such an automatic playing apparatus is 

composed of sequence data of melody and accompaniment 

pattern designating data. The automatic playing apparatus 

reads out the accompaniment pattern designating data from 

the song data so as to sequentially reprodu~e the designated 

accompaniment patterns· automatically. 

When such an automatic playing apparatus receives song 
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data created by another automatic playing apparatus, it may 

encounter a difficulty where the song data contains 

accompaniment pattern designating data which incidentally 

designates an absent accompaniment pattern which is not 

registered in the receiving apparatus. Apart from the song 

data, when an accompaniment pattern may be ·designated by 

an external music apparatus through a MIDI cable or the 

like, the automatic playing apparatus may encounter a 

difficulty where the designated accompaniment pattern is not 

stored in itself. When the conventional automatic playing 

apparatus encounters such a difficulty, the apparatus cannot 

automatically play the music composition because a function 

to select another substitutional accompaniment pattern is not 

provided in the conventional apparatus. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide an 

automatic playing apparatus which can play a music 

composition automatically by substituting other similar 

pattern data for designated pattern data when the designated 

pattern data is not available. 

According to the present invention, an_ automatic playing 

apparatus comprises storage means for registering patt~rn 

data representative of a plurality of performance patterns, 
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designating means for sequentially designating performance 

patterns t·o form a music composition, playing means for 

sequentially retrieving the pattern data of the designated 

performance patterns from the storage means to reproduce a 

sequence of the designated performance patterns to undergo 

an automatic play of the music composition, and substituting 

means operative when the designating means incidentally 

designates an absent performance pattern which is not 

registered in the storage means for substituting an available 

one of the registered performance patterns for the absent 

performance pattern so as to maintain the automatic play._ 

In a first form, the substituting means comprises means 

defining a reference table which lists performance patterns in 

organized manner, and searching means operative when an 

absent performance pattern is designated for searching the 

reference table so as to select one of the listed performance 

patterns, which substitutes for the absent performance 

pattern. In detail, the reference table is organized into a 

plurality of blocks such that the searching means specifies one 

block corresponding to the absent performance pattern and 

selects one listed performance pattern from the specified 

block. 

In a second form, the substituting means compris~s 

searching means operative when an absent performance 
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pattern is designated for searching the storage means to 

. select therefrom one registered performance pattern which is 

akin to the absent performance pattern to thereby substitute 

~herefor. In detail, the searching means comprises -selecting 

means for selecting an akin performance pattern which has an 

identical or similar style as that of the absent performance 

pattern. Further, the selecting means comprises means for 

selecting the akin performance pattern having the same meter 

as that of the absent performance pattern. Moreover, the 

selecting means comprises means f~r selecting the akin 

performance pattern having the same beat as that of the 

. absent performance pattern. In variation, the storage means 

registers the pattern data containing reference information 

which prescribes attributes of the registered performance 

patterns such ·that the searching means selects one registered 

performance pattern akin to the absent performance pattern 

according to the reference information . 

. In a third form, the storage means comprises means for 

storing the pattern data in org~ized manner such that the 

plurality of the performance patterns are sorted into groups 

labeled by primary codes, each group containing similar· 

performance patterns labeled individually °l?Y secondary 

codes, and the substituting means comprises selecting !lleans 

operative when the designating means designates an absent 
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performance pattern having certain primary and secondary 

codes for specifying one group having the same primary code 

as that of the absent performance pattern and for selecting 

from the specified group one registered performance pattern 

having a secondary code different than that of the absent 

performance pattern so as to substitute therefor. In detail, 

the selecting means comprises means for selecting said one 

registered performance pattern having the same meter as that 

of the absent performance pattern. Further, the selecting 

means comprises means for selecting said one registered 

performance pattern having the same beat as that of the 

absent performance pattern. 

In modification, the inventive automatic playing 

apparatus includes memory means for memorizing an 

automatic music data which prescribes a music composition 

for an automatic play and which contains designation 

information so that the designating means retrieves the 

designation information from the memory means for 

designating a sequence of performance _patterns according to 

the retrieved designation information. Alternatively, the 

designating means comprises means receptive of an external 

automatic music data which prescribes a ID:Usic composition · 

for an automatic play and which contains designation _ 

information, for designating a sequence of performance 
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patterns according to the received designation inforniation~ . 

In a form, the storage means comprises means for 

registering the performance patterns labeled by identification 

codes such that the designating means sequentially designates 

the performance patterns in terms of the identification codes. 

In another form, the substituting means includes means 

operative when the designating means designates a present 

performance pattern which is registered in the storage means 

and subsequently designates an absent performance pattern · 

which is not registered in the storage means, for substituting 

the present performance pattern for the absent performance 

pattern. 

In the automatic playing apparatus of the invention, a 

plurality _of performance patterns are stored in the storage 

means, and the performance pattern specified by the 

designating means is read out from the storage means to play 

the music composition automatically. In this case, when the 

designating means specifies an absent pattern which is not 

stored in the storage means, an appropriate pattern is 

selecte~ from the registered patterns stored in the storage 

means for use as a substitute, whereby the music composition 

is played successfully. Thus, even when the specified pattern 

is not available, the automatic playing is ·not interrupt~d. 

According to the first method of selecting a substitutive 
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pattern, candidates for substitutive patterns are listed in a: 

reference table. When a pattern not stored in the storage 

means is designated, the reference table is searched for the 

substitutive pattern. According to th~ second method of 

selecting a substitutive pattern, when a pattern not stored in 

the storage means is d~ignated, the storage means is 

searched to extract an. akin pattern which has a close relation 

to the designated pattern, i.e., identical or similar· in genre, 

identical in meter, identical in beat and so on. Thus, the 

extracted akin pattern is used as the substitutive pattern. 

Thus, even when a different pattern is used as a substitute, 

the automatic playing is maintained without disturbing 

atmosphere or mood of the music composition . 

. According to the third method, the registered patterns 

having a certain relation to each other, i.e. identical or 

similar in genre, identical in meter, identical in beat and so 

on, may be grouped and stored in the storage means. In this 

case, when a pattern not stored in the storage means is 

specified, another pattern is extracted as a substitute from a 

group to which the specified pattern belongs, whereby the 

automatic playing is continuously performed without 

disturbing the mood of the music composit!on. 

BRIEF DESCRIPTION OF DRAWINGS 
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Fig. 1 is a block diagram showing an electronic musical. 

instrument· provided with an automatic playing function 

according to a first embodiment of the invention. 

Figs. 2A and 2B are a diagram showing a data format of 

music data and pattern data stored in the electronic musical 

instrument of Fig. 1. 

Fig. 3 is a diagram showing configuration of a pattern 

data memory of the electronic musical instrument of Fig. 1. 

Fig. 4 is a diagram showing configuration of a reference 

table provided in the electronic musical instrument of Fig. 1. 

Fig. 5 is a flow chart showing reproduction operation of 

the electronic musical instrument of Fig. 1. 

Figs. 6A, 6B, 6C and 60 are a flow chart showing event 

operation of the electronic musical instrument of Fig. 1 .. 

Figs. 7 A, 7B and 7C are a flow chart showing event 

operation of the electronic musical instrument of Fig. 1. 

Fig. 8 is a flow chart showing substitution operation of 

the electronic musical instrument of Fig. 1. 

Fig. 9 is a flow chart showing reproduction operation of 

the electronic musical instrument of Fig. 1. · 

Figs. lOA, lOB and lOC are a flow chart showing event 

operation of the electronic musical instrum~nt of Fig. 1. 

Fig. 11 is a flow chart showing substitution proces_s 

according to a second embodiment of the invention. 
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Figs. 12A and 12B are a diagram showing substitution 

process according to a third embodiment of the invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 

Fig. 1 is a block diagram· of an electronic musical 

instrument having an automatic playing function according 

to a first embodiment of the invention. This electronic 

musical instrument has a keyboard 17 to allow a player to 

manually play for producing a musical sound. The 

instrU.ment also can perform automatic play by setting a 

floppy disk containing music data, which is automatic playing 

data of a musical composition, in a floppy disk drive (FDD) 

13 and by reading the music data. 

As shown in Fig. 2A, the music data is sequence data 

composed of various kinds of event data and delta time data 

indicative of a duration between events. The event data and 

the delta time data .. are alternately arranged. The event data 

in the music data is composed of melody data and pattern 

designation data. The melody data is used to control 

producing/muting or the like of melody tones. The pattern 

designation data designates accompaniment pattern data 

which is called "style data" . The style data_ is stored in a 

ROM (style memory) of the electronic musical instrum~nt. 

The style data is sequence data which represents 
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accompaniment patterns prescribed in a length of several 

measures. When the electronic musical instrument detects 

style designation data or pattern designation data during 

automatically playing a music composition, the instrument 

reads the designated style data and plays an accompaniment 

automatically. 

Referring back to Fig. 1, a CPU 10, which is a control 

block, is connected through a bus to a ROM 11, a RAM 12, a 

floppy disk drive 13, a MIDI interface (I/F) 14, a timer 15, a 

keyboard detection circuit .16, a switch detection circuit 18, a 

display circuit 20, and a sound source circuit 21. The ROM 

11 is composed of a program memory and a style data 

memory. The program memory contains control programs for 

controlling the operation of the electronic musical instrument~ 

The style data memory contains the above mentioned style 

data and a· reference table which is described later. 

Automatic playing data or music data is read from a floppy 

disk and written into the RAM 12, and also various registers 

are .set in the RAM 12 for temporarily storing various data 

during automatic playing of music. The floppy disk 

containing music data or the like is set in the floppy disk 

drive 13. An external MIDI equipment ma:y be connected to· 

the MIDI interface 14. MIDI tone data to be played _ 

automatically and MIDI style designation data are received 
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therethrough from the external MIDI equipment. The timer 

15 is a circuit to generate an interruption command to the · 

CPU 10 at a periodic time interval. The interval of generating 

an interruption co~and is determined by tempo data 

contained in the music data and style data. A keyboard 17 is 

connected "to the keyboard detection circuit 16. The keyboard 

17 has a compass of about 5 octaves and is fitted with key 

ON switches to detect a ON/OFF state of keys and sensors 

to detect an intensity of initial touch and afterto:'lch of keys. 

The CPU 10 reads the ON/OFF state of the key ON switches 

and values detected by the sensors through the keyboard · 

detection circuit 16. Various switches 19 are connected to the 

switch detection circuit 18. The switch-es 19 include, for 

example, mode selector switches to select a mode such as a 

play mode (a ·mode in which a player manually plays on the 

keyboard 17 by himself /herself) and an automatic playing 

mode (a mode in which the music data is read to play 

-automatically) and timbre selector switches·to select a timbre 

in the automatic playing mode. The ON/OFF state of these 

switches is detected by the switch detection circuit 18. The 

results of the detection are read by the CPU 10. The display 

circuit 20 displays a currently selected tim~re name, the title 

of a musical composition being played automatically a!!d the 

like. The sound source circuit 21 generates a musical sound 
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signal based on sound production data inputted from the 

CPU 10. The sound source circuit 21 can produce rhythm 

sounds having no pitches as well as musical sounds of wind· 

instruments, string instruments, percussion instruments and 

the like which can present melodies and chords at desired 

pitches. The ·sound production data is inputted from the 

CPU 10 to the sound source circuit 21 in order to produce 

musical so~nds having pitches. The sound production data 

includes a note ON signal, pitch specifying data, and channel 

specifying data. The sound production data is inputted from 

the CPU 10 to the sound source circuit 21 in order to produce 

musical sounds having no pitch. In such a case, the s<:>und 

production data includes a no~e ON signal, rhythm sound 

specifying data, and channel specifying data. The musical 

sound signal is inputted from the sound source circuit 21 to a 

sound system 22. The sound system 22 imparts various 

effects to the musical sound signal, amplifies the signal, and 

then outputs the amplified signal to a loudspeaker or the like. 

Fig. 2A shows a schematic configuration of music data 

(hereinafter~ referred to as "song data") stored in the 

aforesaid .floppy disk or the. like. A header is formed at the 

top of the song data. The header contains ~he title of a. 

musical composition represented by the song data, playing 
'-

. . 
time, playing tempo, timbres assigned to channels 1to16 of 
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the sound source circuit 21. As described before, the body ·of 

the song data contains sequence data composed of alternately 

arranged delta time data and event data~ The delta time data 

indicates a time interval or duration between event data 

located immediately before the delta time data and event 

data located immediately after the delta time data. The time 

interval is represented in terms of clocks of the timer 15. The 

event data is composed of a note event (note -ON or note 

OFF), other playing events such as a sound volume event, a 

pitch bend event and the like, a chord specifying event, and a 
. . 

style designation event-including a bank number specifying 

event, a style number specifying event, a section number 

specifying event. When a note event or another playing event 

is read, the event data is sent to a play operation block such 

as the sound source circuit 21. The sound source circuit 21 

·controls operation of reproducing a musical sound signal on 

the basis of the inputted event data. When the chord 

specifying event data is read, root data and type data 

contained in the chord specifying data are stored in registers 

ROOT and TYPE, respectively. The chord specifying data is 

used as a reference for determining a chord sound and for 

shifting the pitch of a b~s sound when sty~e data or pattern 

data is to be reproduced automatically. 

Here, the style data memory is composed of a plurality 
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of banks. As shown in Fig. 2B and Fig. 3, a plurality of style 

data representative of accompaniment or performance 

patterns (1to100 in Fig. 3) are stored in each bank. 

Accordingly, by specifying a bank number and a style 

number, one piece or one pattern of style data can be 

specified. Actually each of style data is composed of four 

pieces of section data. Therefore, in addition to the bank 

number and the style number, a section number is specified 

for actually playing the music, whereby one piece of pattern 

can be specified or designated for use in playing an 

accompaniment automatically. 

In Fig. 2B, the style data is composed of four pieces of 

section data, namely header and main,-fi.11-in, introduction, · 

and ending. The header contains .index or reference 

information indicative of attributes of the style data, such as 

the name of the style data, genre, meter, beat and the like. 

Genre is a name indicative of a category of music, such as 

Rock, Pops, Jazz, Latin and the like. The meter indicates the 

number of notes per measure, and triple time, quadruple time 

and the like are commonly known. The beat indicates counts 

of rhythmical units of time within one measure, and four 

heats, eight beats; sixteen beats and the like are commonly 

known for melodies of the quadruple time family. Styl~ data 

identical or similar in genre and identical in meter can be said 
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to be mutually similar or akin style data. 

Each section data is composed of a~ accompaniment 

pattern for several measures. As shown at the right hand of 

Fig. 2B, the accompaniment pattern is sequence data, 

including event data for producing rhythm sounds,· bass 

sounds, and chord sounds. The bass sounds and chord sounds 

are all prescribed at a standard pitch based on CM7 ( C minor 

7) chord. Accordingly, in actually producing a sound, the 

event data is corrected/shifted on the basis of·currently 

specified root and type, and is then sent to the sound source 

circuit 21. The main section data is style data used for 

reproducing a regular accompaniment during the automatic 

playing. The fill-in section data is inserted into main section 

data at a caesura. The introduction section data is 

reproduced at the beginning of a music. The ending section 

data is reproduced at the end of the music. Since the main 

style data is reproduced cyclicly or repeatedly, the main style 

data is constructed so as to ensure a smooth connection at 

the ·end and top thereof. A. section number is assigned to each 

piece of the section data as follows: 1 for main section, 2 for 

fill-in section, 3 for introduction section, and 4 for ending 

section. 

Fig. 3 is a diagram showing the correspondence b~tween 

style data and style number, i.e., identification code in the 
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style data memory. Fig. 3 shows bank 1 only. Generally, the 

style data are registered in electronic musical instruments 

provided with an automatic playing apparatus or an 

automatic playing function. However, a complete set of the 

style data shown in Fig. 3 are not stored, and only part of 

them are registered in m~y cases for economical reasons or 

else. Even in such a case, the correspondence between the 

content of style data and the style number is held unique as 

indicated by Fig. 3. Accordingly, if the same bank number 

and the style number are designated, the same style data will 

be selected commonly in any electronic musical instrument 

provided with an automatic playing apparatus or an 

automatic playing function. 

The style data are sorted or organized in terms of genre. 

Genre names shown in Fig. 3 are Dance, Ballad, Rock & Pop, 

Rhythm & Blues, Hard Rock, Rock & Roll, Jazz, Latin, 

Reggae, and World. Among those genres, Rock & Pop, Hard 

Rock, and Rock & Roll are similar to each other. Rhythm & 

Blues and Rock & Roll are also similar to each other. 

Further, Latin and Reggae are similar to each other. 

Fig. 4 is a diagram showing configuration of a reference 

table stored in a given memory area of the _aforesaid style 

data memory. The reference table lists, ·in a corresponging 

manner, available style data (substitutive styles) for use in an 
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automatic accompaniment in place of designated style data 

(designated styles) when absent style data not registered in 

the style data memory is designated. Both of the designated 

and the substitutive styles are listed in terms of a bank 

number and a style number. A style identical or similar in 

genre and identical in meter and preferably identical in beat 

is selected as a substitutive style. Since available style data 

registered in the style data memory is listed in the reference 

table as a substitutive style, the absent style is replaced by 

the corresponding substitute style with~ut fail. Only one 

substitutive style will be assigned to one objective style. 

However, to give variations to the automatic playing, a 

plurality of substitutive styles are listed as a block for one 

objective style in the present embodiment. A substitutive 

style may be selected in actual use from one block at random 

or in view of compatibility with preceding style data which 

has just been played~ 

As .described above, in the present embodiment, the 

reference table (hereinafter, substitution table)· is 

provisionally stored in the style data memory. However, the 

substitution table, together with song data, may be given 

from a floppy disk. Otherwise, apart from ~he song data, the 

substitution table may be given from another external_ 

apparatus through the MIDI interface. When the 
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substitution table is given from outside, the table contains ·all 

substitutive styles for all of possibly designated style data. 

Further, a plurality of substitutive styles are listed therein for 

ecicb. possibly designated style, because it is unknown what 

kind of style data is stored in the electronic musical 

instrument. In the electronic musical instrument, when an 

absent style data not stored in the style data memory is 

designated, one substitutive style data ranked highest in 

priority is searched and selected from the substitution table. 

The automatic playing operation of the electronic 

musical instrument will now be described with reference to 

Figs. 5 to 10. Since operation in the manual play mode in 

which a player manually plays on the keyboard 17 is 

conventionally well known, the description thereof is omitted. 

Fig. 5 is a fl.ow chart showing a sequential musical tone 

reproducing operation. This operation is performed in 

response to an interruption command which is generated by 

the timer 15 at· regular time intervals after the operation of 

the automatic playing has started. The song data is read 

from a floppy disk and written into a song data file in the 

RAM 12 when the automatic playing gets started. First, 

whether the content of a downcount re~iste: TIME! is 0 or 

not is determined (nl). The downcount register TIMEJ is a 

register which latches a value of delta time data of the song 
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data and counts down the same each time a timer 

interruption command is generated. When the content of the 

TIMEl is not "O", indicating that the timing of reading next 

sequence data is not reached, a unit value "i" is subtracted 

from the content of the TIMEl (n2), and thereby returning. 

When TIMEl = "0" is determined at the step nl, 

indicating that the timing of reading the next sequenc~ data 

is reached, processing proceeds to step n3 and subsequent 

steps. At the step n3, the next sequence data is read from the 

song data_ file in the RAM 12, and whether the read data is 

delta time data or event data is determined (n4). When the 

read data is event data, an event process shown in 

Figs. 6A-6D and 7 A-7C is executed (n5). On completion ·of 

the event process, return to the step n3 is made. When the 

read data is delta time data, the data is set in the TIMEl 

(n6), and whether the read data is zero time data or not is 

dete~ned ( n 7). When the data is the zero time data, a 

return to the step n3 is made to· continue reading of next 

event data. When the data is not the zero time data, the 
. . 

value "1" is subtracted from the content of the TIMEl (n2) 

after making determination at the step n7, and then a return 

is made. 

· Figs. 6A-6D and 7 A-7C are flow charts showing t]le 

event process. The event process includes processes 
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corresponding to all event data prescribed in the song data. 

Fig. 6A shows operation performed when note event data is 

read. When the note event data is read, whether the· data is 

note ON event data or note OFF event data is determined 

(n~O). When the data is note ON event data, a channel 

number, a note number, velocity data and the like contained 

in the note ON event .data are sent to the sound source 

circuit 21 to execute the sound producing process (nll). On 

the other hand, when the data is note OFF event data, 

muting data is sent to the sound source circuit 21 at a 

corresponding sound producing channel to execute a sound 

muting process (n12) . 

. Fig. 6B is a flow chart showing other playing events 

process. Other playing events are a pitch bend event; a sound 

volume adjusting event_, and· a tempo change event, for 

example. When such a playing event data· is read, the data is 

outputted to a correspondjng operation unit such as the 

sound source circuit 21, the timer 15 and the like (n13). 

Fig. 6C is a flow chart showing a process executed when 

end data is read. When the end data is read, an instruction 

to ~top producing of the sound is issued to all of the sound 

source channels which are producin~ the so~d by automatic 

playing. Further, a timer interruption process shown i~ Fig. 5 

and Fig. 9, described later, is disabled (n14). As a result, 
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musical sounds reproduced based on the song data and the 

style data are all muted to end the automatic playing. 

Fig. 6D is a flow chart showing a process executed when 

chord data is read. The chord data is composed of root data 

and type data. The root data is set in the ROOT register, 

and the type data is set in the TYPE register (n15). The 

ROOT and TYPE registers are reset when the automatic 

. playing starts. 

Figs. 7 A-7C show operation performed when style 

designation event data is read to designate $tyle data. 

Fig. 7 A shows operation performed when a bank number is 

specified by a bank number specifying event. When a bank 

number is specified, this bank number is set in a new bank 

number register NBANK (n20), and then a return is made. 

When another bank number is subsequently specified next 

time, the content of the new bank number NBANK is 

reserved in a bank number register BANK. 

Fig. 7B is a flow chart showing operation performed 

. when a style number is specified by a style number specifying 

event. When a style number is specified, this style number is 

set in a new style number register NSTYLE (n21). Next, 

check is made as to whether style data desi~ated by the new 

style number NSTYLE and the bank number NBANK_is 

registered in the style data memory ( n22). When the 
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designated style data is stored, the new style number 

NSTYLE and the new bank number NBANK are set in the 

specified style number register STYLE and the specified bank 

number register BANK, respectively (n23). Then, the 

automatic playing of an accompaniment starts in accordance 

with section data specified by a section number SECTION in 

the style data designated by STYLE and BANK ( n24). _. 
... . 

Namely, a read pointer to the section data is set consistently 

with the current progress of the automatic playing, and a 

number of clocks until the timing of reading next sequence 

data is reached is set in a downcount register TIME2 for the 

style data. Then, a return is made. On the other hand, when 

the style data designated by NSTYLE-and .NBANK is not 

available in the style data memory, a style substitution 

process. (n25) is executed. The style substitution process will 

be described later in detail. 

Fig. 7C is a flow chart showing operation performed 

when a section number. is specified by a section number 

specifying event. When a section .number is newly specified or 

updated, this section number is set in a section number 

register SECTION (n26), and the automatic playing of an 

accompaniment starts in accordance with the section data 

specified by the section number SECTION contained ip. the 

style data specified by STYLE and BANK (n27). Namely, a 
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read pointer to the section data is set consistently with the 

current' progress of automatic playing, and a number of clocks 

. until the timing of reading ne~t sequence data is reached is 

set in the downcount register TIME2 for the style data. 

Then, a return is made. 

Fig. 8 is a flow chart·showing a style substitution 

process. The substitution table (see Fig. 4) is searched 

according to style data designated by NSTYLE and NBANK 

so as to find a substitutive style listed in the table (n30). 

When a substitutive style is found in the substitution table, 

processing proceeds from a step n31 to a step n32. At the 

step n31, when a record regarding the designated or specified 

style is not available or when style data of a substitutive style 

is not stored in the style data memory, the determination NO 

is made, and then a return is made. In this case, the 

processing passes through the style number specifying event . 

of Fig. 7B without rewriting STYLE and BANK, thus 

continuing the automatic playing in the present style. Stated 

otherwise, the present style substitutes for the absent style. 

At the step n32, a bank number and a style number of 

the substitutive style extracted by the search are written into 

BANK and STYLE, and the automatic playing of an 

accompaniment starts in accordance with section data_ 

specified by the section number SECTION prescribed in the 
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style data specified by STYLE and BANK {n33). Namely, ·a 

read pointer to the section data is set consistently with the 

current progress of the automatic playing, and. the number of 

clocks until the timing of reading next sequence data is 
. . 
reached is set in the downcount register TIME2 for the 

designated style data. Then, a return is made. When a 

plurality of substitutive styles are found available for choice 

as a result of searching the substitution table, one 

substitutive style ranked highest in priority may be selected, 

or any substitutive style may be selected at random. 

Fig. 9 is a flow chart showing a style or accompaniment 

tone reproducing process. This operation is performed in 

parallel with the sequential or melody tone reproducing 

operation {Fig. 5) of the song data by the same timer 

interruption. First, check is made as to whether the content 

of the downcount register TIME2 is "O" or not {n41). The 
. -

downcount register TIME2 is a register which reads a value of 

delta time data from the section data, and which counts 

down each time a timer interruption command is generated. 

When the content of the TIM~2 is not "O", indicating that 

the timing of reading next sequence data is not reached, a 

unit value "1" is subtracted from the content of the TIME2 

(n42), and a return is made. 
. . 

When TIME2 = 0 is determined at the step n41, 
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indicating that the timing of reading the next sequence data 

is reached, processing proceeds to a step n43 and subsequent 

steps. At the step .n43, the next sequence data is read from 

the corresponding section data. Then, check is made as to 

whether the read data is delta time data or event data (n44). 

When the read data is event data, an event process shown in 

Fig. 10 is.executed (n45). On completion of the event 

process, a return to the step n43 is made. When the read 

data is delta time data, the data is set in the TIME2 (n46), 

and whether the data is zero time data or not is determined 

( n4 7). When the d~ta is zero time data, a return to the step 

. n43 is made to continue reading of event data .. When the 

data is not zero time data, the value "1" is subtracted from 

the content of the TIME2 (n42) after making determination 

at the step n4 7, and thereby returning. 

Fig. lOA shows operation performed when note event 

data is read. When note event data is read, whether the data 

is note ON event data or note OFF event data is determined 

(n50). When the data is note ON event data, whether the 

note ON event data is rhythm part data or non-rhythm part 

data is determined ( n51). This determination is made based 

on a channel number contained in the note event data. When 

the note ON event data is of rhythm part, a channel nlJ.mber, 

a note number indicative of a kind of a rhythm tone, veloci:ty 
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data and the like contained in the note ON event data are· 

sent to the sound source circuit 21 to execute a rhythm sound 

producing process (n53). On the other hand, when the note 

ON event data is of non-rhythm part, a pitch is corrected for 

the currently specified chord (ROOT and TYPE) (n52), and 

then a channel number, a. note number, velocity data and the 

like contained in the event data are sent to the sound source 

circuit 21 to execute an instrument sound producing process· 

(n53). When the read note event data is note OFF event 

data, muting data is sent to the sound source circuit 21 at a 

corresponding sound producing channel to execute a muting 

process ( n54). 

Fig. lOB is a fl.ow chart showing other playing events 

process. Other playing events are a pitch bend event, a sound 

volume adjusting event, and a tempo change event, for 

example. When such playing event data is read, the data is 

·outputted to a corresponding operation unit such as the 

sound source circuit 21, the timer 15 and the like (n56). 

Fig. lOC is a flow chart showing a process executed when 

end event data is read. The end event data contained in the 

section data does not indicate the end of automatic playing, 

but denotes the end of the accompaniment pattern. Thus, 

when the end event data is read, the read pointer is 
. -

transferred to the top of the section data, whereby the 
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accompaniment pattern can be repeatedly continued (n57)." 

According to the above mentioned operation, when one 

of style data sequentially specified by the song· data is not 

available in th~ electronic musical instrument, substitutive. 

style data is selected on the basis of the substitution table, 

and the accompaniment is automatically continued on the 

basis of the substitutive style data. According to the present 

embodiment, the substitution table (Fig. 4) is prepared a 

style by style, and the style substitution process (Fig. 8) is 

executed when a substitute style number is specified. 

However, the substitution table may be prepared a section by 

section, and section data most similar to the designated 

section data may be used as a substitute .whenever absent 

section data is designated. Also, the substitution table may 

be adapted to allow the user to rewrite or add data thereto. 

Besides the above mentioned method which is illustrated 

with the substitution table in Fig. 4 and the style 

substitution process in Fig._ 8, various methods for selecting a 

substitutive style may be employed. An operation of selecting 

a substitutive style according to second and third 

embodiments of the invention will now be described with 

reference to Figs. 11, -12A and 12B. 

Fig. 11 is a fl.ow chart showing a style substitution_ 

process according to the second embodiment. In the present 
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embodiment, the substitution table is not used, and style data 

similar to that specified by NBANK and NSTYLE is selected 

directly from the content of the style data memory for use as 

a substitutive style. Similarity of style data is determi;n.ed on 

the basis of reference information such as genre, meter, aild 

beat. For each of style data stored in the style data memory, 

genre, meter, and beat are written in the header of the style 

data as the reference information. Further, genre, meter, and 

beat of style data specified in the song data are assumed to 

be recognized by a certain method. Examples of such a 

recognition method include a method·in·which the reference 

information is written in a style designation event of the song 

data, and another method in which genre," time, and beat of 

all possible style data are stored in the style data memory 

regardless of whether the style data itself is registered or not. 

First, the style data memory is searched for style·data 

identical in genre to a designated style (n60). When style 

data identical in genre are found by the search ( n61), the 

found style data are further examined to find style data 

identical in meter to the designated style ( n64). When style 

data identical in meter are found .by the examination, the 

found style data are further checked to find_ style data 

identical in beat to the designated style (n66). When style 

data identical in beat is found, this style data is finally 
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selected as substitutive style data (n67 and n68). When a 

plurality of style data are finally found, one of them is 

·selected (n68). On the other hand, when there is no style· 

data identical in beat, one of style data is selected,· either at 

random or in accordance with a predetermined rule, for use 

as substitutive style data from style data identical in meter 

which are found at the step n64 by search (n69). A bank 

number and a style number of the thus selected substitutive 

style data are set in BANK and STYLE (D.70). Subsequently, 

the automatic playing of an accompaniment starts in 

accordance with section data specified by the section number 

SECTION prescribed in the style data designated or specified 

by STYLE and BANK (n71 ), and then a return is made. 

Namely, a read pointer to the section data is set consistently 

with the c~ent progress of the automatic playing, and the 

number of·clocks until the timing of reading next sequence 

data is reached is set in the downcount register TIME2 for 

the style data. As described above, the present embodiment 

does not employ the substitution table, but is adapted to 

retrieve a substitutive style on the basis of reference 

information indicative of a category of eaCh style data. 

On the other hand, when no style data_ identical in genre 

to the designated style is found at the step n61, a search for 

style data similar in genre is executed (n62). When style data 

. ~-. 
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similar in genre are found, processing is restored via ·step n63 

to the step n64. When, unfortunately style data similar in 

genre is not found, a return is made without performing any 

effective operation on the assumption that substit"Q.tive style 

data is not available. Also, even when style data identical or 

similar in genre are found by the search, if style data identical 

in meter is not found by the subsequent search, a return from 

the step n65 is made on the assumption that substitutive 

style data is not available. Thus, the automatic playing 

continues in the current style . 

. Figs. 12A and 12B are a diagram showing a style 

substitution process according to the third embodiment. 

Fig. 12A is a diagram showing a style data memory used in 

the present embodiment. In the present embodiment, style 

data are classified or sorted according to genre, meter, ·and 

beat. Further, style data identical in genre; meter, and beat 

are all stored in one group labeled by a primary code in the 

form of an identical style.number. Most basic style data 

ide?-tical in genre, meter, and beat is stored in bank 0. 

Variations of the basic style are stored in banks 1 to 255 

under the identical style number. Stated otherwise, various 

styles contained in one group are labeled in~vidually by 

secondary codes in the form of the bank numbers. 

Accordingly, when a designated style is not available, style 
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data identical in a style number and different in a bank 

number is selected for use as a substitutive style, whereby 

similar, and appropriate style data can be selected. A storage 

area ranging from 238 to 255 in style number is reserved for 

unsubstitutive style data. That is, style data stored iri. this 

range cannot be used as a substitute even when a style 

number of the absent pattern is identical. Style data which 

cannot substitute for absent style data include user-created 

style data and special ethnic style data, for example. 

Fig. 12B is a fl.ow chart showing a style substitution 

process according to the third embodiment. First, when a, 

style designated by NBANK and NSTYLE is not available, 
' ' 

check is made as to whether the style number NSTYLE falls 

in the substitutive range (n80). If it is a number falling in the 

substitutive range, search for style data having different bank 

numbers and the identical style number.is executed (n81). 

When relevant style data are found by the search, an 

optimum one of the style data is selected ( n82). Then, the 

bank number of the selected style data is set in BANK, and 

also NSTYLE is set to STYLE (n83). Subsequently, the 

automatic playing of an accompaniment starts in accordance 

with section data specified by the sectio.n nl?llber SECTION 

prescribed in the style data designated by STYLE and_ 

BANK (n84), and then a return is made. Namely, a read 
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pointer to the section data is set consistently with the current 

progress of the automatic playing, and the number of clocks 

until the timing of reading next sequen~e data is reached is 

set in the downcount register TIME2 for the style data. 

As a result, similar style data can be selected only by 

specifying bank numbers. At the step n83, the bank number 

BANK may be unconditionally set to 0. According to the 

substitution process in this case, when style variations are not 

_available, a basic style is used as a substitute. In the present 

embodiment, style data are organiz~d and grouped according 

to genre, meter, and beat, and only style data identical in 

genre, meter, and beat are stored under the identical style 

number. However, style data may be classified by genre and 

meter, and style data identical in genre and meter may be 

grouped under the identical style number, and also a bank 

number may be used for identifying a beat of the grouped 

style data.- Also, in the present embodiment, when the style 

data memory is to be expanded, the relationship between 

style numbers and the content of. style data remains intact. 

Namely, the content of the memory is configured such that 

style data identical or similar in genre are stored under the 

identical style number. 

In the aforesaid embodiments, by standardizing th~ 

content of style data and corresponding style numbers and 
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bank numbers among a plurality of equipment models, even 

when the identical song data_ is reproduced by equipments of 

different models, the melody can be represented in similar 

atmosphere. In the aforesaid embodiments, designation event 

data to specify style data is written in the song data. Besides 

this method, style data may be designated by an external 

apparatus. In th~ aforesaid embodiments, style data is not 

used as a substitute unless genre is identical or similar . 

. However, in the worst case·, even when genre is not identical 

or similar, style data may be used as a substitute if meter is 

identical. Furthermore, in the .aforesaid embodiments, style 

designation data to specify style data such as style number 

. and the like is read when reproducing the song data. Then, 

check is made as to whether the style data is stored or not. If 

the style ~ata is not stored, substitutive style data is 

. determined. However, before the song· data is reproduced, 

style data in the song may all be extracted~ After 

determining whether style data is stored or not with all the · 

style data and then selecting substitutive styles, the song 

data may start to be reproduced. 

AB has been stated above, according to the invention, 

when a performance pattern not stored _in t!ie pattern storage 

is designated, an appropriate pattern is- selected as a 

substitute to place automatic playing into operation, whereby 
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. the automatic playing is not interrupted even when the 

designated pattern is absent. In this case, the inventive 

apparatus uses a substitution method in which patterns for 
. . 

use as a substitute are listed in a substitution table, or 

another substitution method in which a similar pattern akin 

to a designated pattern is. extracted as a substitutive pattern 

from the pattern storage, or a further substitution method in 

which similar patterns are sorted in groups. By selecting a 

substitutive pattern from one group, the substitutive pattern 

can be selected more precisely, whereby the automatic playing 

becomes _possible in closer atmosphe~e to an original melody. 
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What is claimed is: 

1. An automatic playing apparatus comprising: 

storage means for registering pattern data repr.esentative· 

of a plurality of performance patterns; 

designating means for sequentially designating 

performance patterns to form a music composition; 

playing means for sequentially retrieving the pattern 

data of the designated performance· patterns from the storage 

means to reproduce a sequence of the designated performance 

patterns to undergo an automatic play of the music 

composition; and 

substituting means operative when the designating 

means incidentally designates an absent performance pattern 

which is not registered in the storage means for substituting 

an available one of the registered performance patterns for 

the absent performance pattern so as to maintain the 

automatic play. 

2. An automatic playing apparatus according to claim 1; 

wherein the substituting means comprises means defining a 

reference table which lists performance patterns in organized 

manner, and searching means operative when an absent 

performance pattern is designated for searcl:~ing the reference 

table so as to select one of the listed performance patterns, 

which substitutes for the absent performance pattern. 
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3. An automatic playing apparatus according to claim· 2; 

wherein the reference table is organized into a plurality of 

blocks such that the searching means specifies one block 

corresponding to the absent performance pattern and selects 

one listed performance pattern from the specified block. 

4. An automatic playing apparatus according to claim 1; 

wherein the substituting means comprises searching means 

operative when an absent performance pattern is designated 

for searching the storage means to select therefrom one 

registered performance pattern which is ~kin to the absent 

performance pattern to thereby substitute therefor. 

5. An automatic playing apparatus according to claim 4; 

wherein the searching means co:r_nprises- selecting means for 

selecting an akin performance pattern which has an identical 

or similar genre as that of the absent performance pattern. 

6. An automatic playing apparatus according to claim 5; 

wherein the selecting means comprises means for selecting the 

akin performance pattern having the same meter as that of 

the absent performance pattern. 

7. An automatic playing apparatus according to claim 6; 

wherein the selecting means comprises means for selecting the 

akin performance pattern having the same ~eat as that of the 

absent performance pattern. 

8. An automatic playing apparatus according to claim 4; 
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wherein the storage means registers the pattern data 

containing reference information which prescribes attributes 

of the registered performance patterns such that the 

searching means selects one registered performa;nce pattern 

akin to the absent performance pattern according to the 

reference information. 

9. An automatic playing apparatus according to claim 1; 

wherein the storage means comprise.s means for storing the 

pattern data in organized manner such that the plurality of 

the performance patterns are sorted into groups labeled by 

primary codes, each group containing similar perforniance 

patterns labeled individually by secondary codes,· and 

. wherein the substituting ineans comprises selecting means 

operative when the designating means designates an absent 

performance pattern having certain primary and secondary 

codes for specifying one group having the same primary code 

as that of the absent performance pattern and for selecting 

from the specified group one registered performance pattern 

having a secondary code different than that of the absent 

performance pattern so as to substitute therefor. 

10. An automatic playing apparatus according to claim 

9; wherein the selecting means comprises m~ans for selecting 

said one registered performance. pattern having the sa.II}.e 

meter as that of the absent performance pattern. 
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11. An automatic playing apparatus according to claim 

10; wherein the selecting means comprises means for selecting 

said one registered performance pattern having the same beat 

as that of the absent performance pattern.· 

12. An automatic playing apparatus according to claim 

1; including memory i;n,eap.s for memorizing an automatic 

music data which prescribes a music composition for an 

automatic play and which contains designation information so 

that the designating means retrieves the designation 

information from the memory means for designating a 

sequence of performance patterns according to the retrieved 

designation information. 

13. An automatic playing ·apparatus according to claim 

1; wherein the designating means comprises means receptive 

of an external automatic music data which prescribes a music 

composition for an automatic play and which contains 

designation information, for designating a sequence of 

performance patterns according to the received designation 

information. 

14. An automatic playing apparatus according to claim 

1; wherein the storage means comprises means for registering 

the performance patterns labeled by identi~cation codes such 
. . 

that the designating means sequentially designates the _ 

performance patterns·· in terms of the identification codes. 
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15. An automatic playing apparatus according to claini 

1; wherein the substituting means includes means operative 

, when the designating means designates a present performance 

pattern which is registered_ in the storage means and 

subsequently designates an absent performance pattern which 

is not registered in the storage means, for substituting the 
...... 

present performance pattern for the absent performance. 

pattern. 
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