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B. A COhWUTER PROGRAM FOR THE NOTATION OF PLAYED MUSIC 

J. Sundberg and P. Tjernlund 

In folk music, the tunes a r e  frequently taken over from one player to 

the other directly without the aid of any notation. It i s  an important task 

of musicology to transcribe such melodies into notation. Only a s  a notated 

material  the tunes can be efficiently examined with respect to melodic struc- 

ture, relationships, performance, etc. 

The transcription of a mclody into notes i s  a time-consuming and trouble- 

some task if  only the ea r  i s  used to cletect the frcquency events. Moreover, 

certain problems concerning the form of presentation appear. Especially 

in folk music scales a r e  used that differ considerably from the equal tem- 

pered scalc represented by the traditional five line stave notation. F o r  

instance, how shall we signal a "neutral" third lying between the minor and 

major third of the equal tempered scalc? And how shall the small but im- 

portant deviations from a regular duration pattern be accounted for in the 

notation ? 

Various solutions have been proposcd to these problems(i). They al l  

have a weal< point in the fact that the proposcd notations a r e  hard to decode 

also for  a trained note-reader. Therefore, an attempt has been made to 

develop a notation that meets  two clomands: 

a)  it shall be easy to obtain and b) it shall be easy to read. 

An essential request on such an "ideal" notation i s  that the frequency 

definition of the lines and spaces of the notation stave shall be determined 

in accordance with the scale used in the actual mclody played. Therefore 

the f i r s t  step must  be to determine the fundamental frequency distribution of 

the tune considered. F rom this distribution the scale,  i. e. the mean funda- 

mental frequencies used in the melody and the frcquency boundaries between 

the scalc tones can be determined. Thereafter, a running classification of 

the fundamentals can be made. 

The scale measurements a r e  performed by means of the scale measuring 

equipment described in an ear l ier  report(2). The output of this procedure i s  

a fundamental frequency histogram of the type shown in Fig. IV-B-I.  This 
figure also il lustrates how the frequency range i s  divided up in different 

partitions each of which includes one of the scale tones. The boundaries 
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between the parti t ions a r e  placed in the minima between two neighboring 

peaks in the fundamental frequency histogram. The frequency parti t ions 

a r e  used to define the frequency ranges covered by the different positions 

on the note stave. The modes of the distribution corresponding to the peaks 

in the histogram define the main frequency of each position on the note stave. 

The main frequencies and the frequency boundaries separating them a r e  

stored in the computer memory. Thereafter the computer "listens" once 

m o r e  t c  the melody via a zero -crossing detector equipment with the scale 
I 

of the melody in the memory. It makes a running classification of the I 

fundamentals in the melody. The resu l t s  of this classification is accounted 

for  by means of a toncline on a paper draf t  of an oscillograph. 

We soon discovered that it i s  not possible to record  the resul t  of the 

running classification of a single fundamental frequency period directly. 

An evaluation of the reasonableness of the resu l t  i s  needed, because of 

shortcomings of the fundamental frequency measuring equipment when 

facing tone onsets,  noise, etc. An evaluation of the required type was r ea l -  

ized in the following manner.  

The computer takes in and classific s s ix  fundamental frequency periods 

a t  the time. As  soon a s  a t  leas t  five of them falls into the same frequency 

partition the tone line announces the presence of the fundamental in this 

partition. If not, the tone line remains on the foregoing value. 

This procedure means  that pauses do not appear in the notation, and 

approximations of some 20 m s e c  might occur in the t ime dornain. The un- 

convenience of this was eliminated by recording the direct  signal on another 

channel of the oscillograph. 

In representing a melody by a notation on a note stave a considerable 

amount of information about the details in the fundamental frequency events 

a r e  thrown away. However, this information might be of interest .  There- 

fore  the deviation f rom the main frequency is accounted for  by a third line, 

the deviation line. The deviation f rom the main frequency i s  given in a 

logarithmic measure ,  i. e. in the cent unit. 

An i t e m  of the output received directly f rom the o s c i l l o g r a ~ h  i s  found 

in Fig. IV-B-2. It shows the "notation" of a gliding sine wave illustrating 

how the frequency jumps between the different frequency partitions. The 

deviation curve simultaneously shows the frequency distance between the 
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Fig. IV-B-2. Automatically notation of a gliding sine wave. 
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Fig. IV-B-3. Automatically notated scales played on organ stops. The 
upper curve shows the direct oscillograrn, the lower curves 
are the deviation curve, and the tone line is  the middle curve. 
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Fig, IV-B-4. Automatically notated melody played on a ' spilipipa' . 
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o scillogram. These paral le ls  between the traditional and the automatic 

notation would imply that both will be equally difficult o r  easy  to read. The 

method seems  to be useful whenever a notation is wanted that i s  a t  the same 

time perspicuous and detailed. 
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