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An Analysis of the Temperament and the Scale
of Koto Music based on the Scores

SACHIKO DEGUCHI' and KATSUHIKO SHIRATIt

This paper describes a study on the temperament and the scale of koto music, toward a
research of melody analysis and score database. The temperament and the scale of koto music
are not described on any document, while they are based on Japanese court music, Chinese
traditional music and Chinese court music. This paper shows that they can be defined by
analyzing score data files to satisfy the theory of Chinese court music. We extract intervals
between two notes sequentially from score data files, and show that semitones and whole tones
are used limitedly. We define semitone as “z”, define the interval not used for semitone as “y”,
and define whole tone as “xy”. Therefore the intervals between twelve tones in one octave are
defined. We also calculate the frequency ratios of tones. Next, the temperament of koto music
is certified by the theory of Chinese 12-tone temperament. The scale of koto music is defined
by the theory of Chinese 7-tone scale, and the dependency of scale on temperament is also
determined. We extract notes from score data files, and verify the scale and the dependency
of scale on temperament.
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Fig.1 An example of koto score.

>

000 1 sha;9 ##;10;9;8;10 chan;10 v;10;9 ## ;5 3;
000 9 ## no;10 0;9 ## 0;10 do;9 ## o0;10 o;10 ka;

02 000000
Fig.2 An example of score data file.

000 62 sha;72;74;70;69 ;74 chan ;74 v;74;72;62 3;
000 72 no;74 0;72 0;74 do;72 0;74 o0;74 ka;
03 0000000000000000

Fig.3 An example of translation from score data file.
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Fig.4 The temperament of koto music based on the scores.
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Fig.5 The temperament of Chinese court music.
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Fig.6 The scale of Chinese court music.
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Fig.7 The scale of Chinese court music, Japanese court music and koto music.
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Fig.8 The dependency of scale on temperament in koto music.
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Fig.9 Tunings of koto music.
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Table 1 The rate of each tone.
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