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The human brain has an amazing accuracy in creating and perceiving time intervals. Musicians do not play rhythms entirely accurately in time, but their beats typically deviate to a small extent from those given by an ideal beat pattern. The accuracy of computer-generated rhythms thus sounds unnatural and professional audio software applications therefore offer a so-called ’humanizing’ feature. This technique – mainly applied in popular music recordings - allows adding random temporal ﬂuctuations to a given audio sequence to give it a more human feel. The nature of these ﬂuctuations in human musical performances had not been previously investigated, however. Are they random, or are they correlated in a way that can be expressed by a mathematical law? 

We have examined the characteristics of deviations from the exact beats for various combinations of hand, feet, and vocal performances, by both amateur and professional musicians. In all cases, the interbeat intervals exhibited long-range correlations across tens of seconds to minutes that are described mathematically by inverse power-laws and are characterizing the persistence of rhythmic memory. We also studied what is the role of these correlations in musical perception. Listeners showed a high preference for music with long-range correlated temporal fluctuations over uncorrelated humanized music. Based on these ﬁndings we have obtained patents for a novel concept of humanizing musical sequences. 
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