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Abstract

The music pattern matching problem involves finding matches of a small fragment of music called the "pattern" into a larger body of music called the "score".   We represent music as a series of horizontal line segments in the plane, and reformulate the problem as finding the best translation of a small set of horizontal line segments into a larger set of horizontal line segments.   We present an efficient algorithm that can handle general weight models that measure the musical quality of a match of the pattern into the score, allowing for approximate pattern matching.      
We give an algorithm with running time <em>O</em>(<em>nm</em>(<em>d</em> + log <em>m</em>)), where <em>n</em> is the size of the score, <em>m</em> is the size of the pattern, and <em>d</em> is the size of the discrete set of musical pitches used.   Our algorithm compares favourably to previous approaches to the music pattern matching problem.   We also demonstrate that this geometric formulation of the music pattern matching problem is unlikely to have a significantly faster algorithm since it is at least as hard as 3SUM, a basic problem that is conjectured to have no subquadratic algorithm.   Lastly, we present experiments to show how our algorithm can find musically sensible variations of a theme, as well as polyphonic musical patterns in a polyphonic score.
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