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Representation of Harmony Rules with Probabilistic Context-Free
Grammar and Its Application to Automatic Harmony Analysis

TAKESHI MOROOKA,* TAKUYA NISHIMOTOi!
and SHIGEKI SAGAYAMA i1

We are investigating the harmony theory for computers based on PCFG (Probabilistic
Context Free Grammar) to model the music generation process toward automatic music com-
position and arrangement, simulating humans composing and arranging music using knowl-
edge of harmony theory. We pay special attention on non-harmonic notes, and propose a
PCFG-based method for musicological treatment of various non-harmonic notes by classify-
ing relations between the chord and non-harmonic notes to improve the former approach to
represent non-harmonic notes as inserted notes before and after harmonic tones. We apply
the music gencration model to automatic harmony analysis by solving the inverse problem to
find the hidden chord sequence that has generated the given music score through the music
gencration model.
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