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Improvisation Supporting System
Using N-gram-based Melody Appropriateness Determination

KATSUHISA ISHIDA,#? TETSURO KITAHARA't
and MASAYUKI TAKEDAft

In this paper, we describe improvisation support for players who do not have sufficient
experience in improvisation. The goal of our study is that such players learn the skill for
improvisation and enjoy it. In order to reach this goal, we consider two approaches: assisting
their skill for real-time melody creation and providing them with a self-education environ-
ment for improvisation. For the former approach, we developed a system that automatically
corrects musically inappropriate notes in the melodies of their improvisation; for the latter
approach, we developed a system that indicates musically inappropriate notes with vibrating
corresponding keys. The main issue in developing these systems is how to detect musically
inappropriate notes. We propose a method for detecting them based on the N-gram model.
This method first calculates N-gram probabilities of played notes, and then judges notes with
low probabilities to be inappropriate. Experimental results show that this N-gram-based
method improves the accuracy of detecting musically inappropriate notes and our systems
are effective in supporting unskilled players’ improvisation.
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Table 1 The elements of feature vectors.
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Fig.2 Examples of feature extraction.
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Fig.3 An example of melody correction. The marks rep-
resent that the notes before correction in the marks
are out of the available note scale. Whereas the sec-
ond marked note was corrected by both methods,
the first and third marked notes were not corrected
by the proposed method because they were judged
to be musically appropriate.
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Table 3 Experimental results of detecting musically inappropriate notes.
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Table 4 Musical experience of the three subjects.
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Table 5 Questionnaire results.

Q1 Q2 Q3
O bi ti | O bi tii | O bi tr
A |5 4 6 5 4 7 4 5 5
B|5 7 6 1 4 6 6 6 7
c |3 4 7 2 2 4 5 5 5
00 |43 50 63 |27 33 57 |50 53 57

gooo0o0ObiDOO0OO bi-gramOtriD 0000 tri-gram
ADOBOCOODOOOOOD

goboooooooboobooooboboboooo
goboooooooooooooooooooobood
gboboodooooooooboooooooboooa
goooooooooboogoo
Q2U0000000D00 AOBOO tri-gram 00O
goboooooouooooobooo 20000000
gbl1ooooooooboocooooooboooooo
000000000000 oUoO s%0o0o0o0o
goboooooooooooooobooooooboooo
goooooooob0o0ooooob0000000o
gooooooooooooooooooboboo
gooooooooooooon
ooooooooooobObObObOOo0oooooaaoa
gobooooooooooooooooomoooo
gobooooooooooocoOoooobooobooo
goboooooooooboobooooboooooooo
goboooooooooboooooooooooboooo
goboooooooooobooocboOooooooboo
goooooboooboooOoooobooooooboonoo
goooooooooboooooooooobonbo
goooooboooobooooobooooo
4.5 WISS2003 000000000000
gobooooboooooobooobooono 1100
goboooooooooobooocoOooooooboooo
ooooomwiss 200300 0000000O0OoOO
0000000000000440000000000
gooooooooobooooooooonO 400
002000000000Q10 170068%0 Q2
0150060%10Q30 2200838%00 500000
000000000000 0Q1O 5.160Q20 5.000



1554 goooooooo

0% 20% 40% 60% 80% 100%

04 WISS2003 00000000000
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Fig.5 A built-in vibrating motor in each key.
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Fig.6 The circuit diagram of Buru-Buru-kun. The PIC
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and controls built-in vibrating motors.
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Table 8 The subjects’ opinions after ism, evaluation.
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