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Mutual Prediction and Adaptation Model of Communication by Integrating Micro-
and Macro-structures and Its Application to Music
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Towards a jam session system that enables a human player and a computer to
interact with each other through improvisation, we developed technologies that predict human
improvisation and generate computational improvisation as follows:

We developed a method for generating improvisational melodies using a convolutional neural
network (CNN). Because a CNN extracts features using hierarchical convolution layers, we achieved to
generate Blues-style improvisational melodies by designing convolution layers based on the
hierarchical metric structure. We applied this method to the JamSketch system, which allows users

to play improvisation using melodic outlines.
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Figure 3: CNN architecture (Red rectangles represent filter sizes)
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Table 2: Results of objective evaluation
w | 2 4
C 64 256 1024 64 256 1024 64 256 1024
Conc. 0.2477 0.2149 0.1927  0.2507 0.2047 0.1931 0.2320 0.1956  0.1979
PCD 0.3414 0.0878 0.0314  0.5012 0.1016 0.0294  2.2294 0.1863 0.0701
PMD 18.6550 0.0618 0.0332 14.3351 0.1022 0.0478 18.4874 0.1463 0.0710

Conc.: note-level concordance rate, PCD: pitch class dissimilarity, PMD: pitch motion dissimilarity

Table 3: Results of subjective evaluation (all participants)
Overall Dissonant Variation Originality Blues Human

Given Mean 3.88 3.82 4.09 482  4.02 3.97
SD 0.82 0.70 0.66 0.51  0.60 0.82
Lowest 2.67 2.89 3.00 392 333 2.78
Highest 5.15 3.15 5.18 564 5.8 5.36
S or higher 2 | 1 4 1 2
Generated Mean 3.95 3.97 4.17 452  3.69 3.97
SD 0.95 0.74 0.77 0.59  0.78 1.01
Lowest 2.67 3.07 341 344  2.60 2.89
Highest 5.86 5.29 5.86 557 529 6.14
S or higher 2 2 1 2 1 2
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