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[Abstract]

Computational Model of the Process of Musical Rhythm:
A Computer Simulation by the Model Cousidering the Effect of Tempo and
an Examination of its Psychological Validity

Yasuhiro GOTO

A computational model of the process of perception of metrical structure was constructed and its
algorithm was implemented as a computer program. This model takes into account the influence of
"tempo," which was ignored in the previously proposed models. The algorithm of the model reflects the
psychological findings that listeners perceive time units in a certain time range, from about 250ms to
1500ms. As a result of this constraint, the model can predict adequately the metrical structure listeners will
perceive as "beat" or "meter." The model can be said to be psychologically valid in that it considers the
incremental perception process of listeners and the multiple units listeners can perceive. In order to
evaluate the validity of the model, computer simulations were performed for the tone sequences that were
used in our previous psychological experiment. The results of the simulations showed that the model could
predict appropriately which metrical time units listeners perceived, especially in  “beat.” On the other
hand, the model could not predict correctly listeners' interpretation of metrical structure. Some problems,
such as the model being more sensitive than listeners to tones that have a relatively high note value, remain

to be solved in the future.
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