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Based on the similarity between music and language, we assumed the existence

of tree structure in music, obtained from a linguistic parser. We improved the efficiency of GTTM
analysis by deep neural networks. Also, we employed probabilistic context-free grammar (PCFG) for
analysis and composition of music. Although tree is a static structure, we need to incorporate the
notion of temporal progression into the tree to stabilize it. Thus, we employed such temporal models
as hidden Markov model (HMM), long-short term memory (LSTM), and so on. As for melodic analysis, we

have applied wavelet analysis, to assess the smoothness of progression. We also implemented a
harmony parser by Generative Syntax Model (GSM) and applied it to our psychological expectation in
music listening. Furthermore, we have applied the tree to other media with time sequence, such as
verbal discussion. Also, we considered various cognitive meanings in music, designing an autonomous
emergence of rhythm and harmony.
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