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Automatic Generation of Counterpoints Based on Dynamic
Programming and Probability of Tone Series

Shohei NAKAGATA  Takuya NISHIMOTO  Shigeki SAGAYAMA
Graduate School of Information Science and Technology, The University of Tokyo

Abstract In this paper, we propose a method to generate counterpoints automatically from
given cantus firmus. Counterpoint is a composition method by combining multiple melodies.
It is a main principle in composition and arrangement with harmonics. So mathematical
approach in generating counterpoints is expected to serve a useful mean in making automatic
arrangement software or learning counterpoint. To generate adequate counterpoints, we use
a method to solve search problem of tone series. Dynamic Programming (DP) is an efficient
strategy to work out search problem, which can reflect many rules about tone interval in
counterpoint. But some rules can’t be treated by simple DP because of their multiple Markov
property. In order to deal with these complicated rules, we propose two improved methods. One
is to adopt multiple Markov model and probability of tone series in isochronous counterpoint,
and another is to use multi-note 1 state model in one-to-many counterpoint. Experimental
results in isochronous and one-to-two counterpoint are described.

keyword counterpoint, Dynamic Programming (DP), N-best candidates, multiple markov
model (N-gram model), probability of tone series
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