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Abstract

Tempo variation within a song

Beat detection emphasizes the sudden impulses of sound in the song and then finds the fundamental
period at which these impulses appear. It convolves a signal with itself and finds frequency peaks. Then it
measures the distance between these frequency peaks. This is done by breaking the signal into frequency
bands, extracting the envelope of these frequency-banded signals, differentiating them to emphasize sudden
changes in sound, and running the signals through a filter to choose the highest energy result as the tempo.
Variation in tempo, found by detecting beat in different windows of the song, helps determine musical genres.

The filter can only separate rap from all other genres effectively, because it has the steadiest backbeat,
consistent across the genre! Classical and jazz have too much variability, which makes sense, considering
that each piece is often long and divided into sections.
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Standard Deviation of Beat Across Songs
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