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Types of levels

¢ Tatum
l Atomic pulse level

¢ Tactus
l Pulse level corresponding to the

tempo

¢ Measure
lMusical measure level



Meter Estimation Method



Time-Frequency Analysis

Xb(n) ËYb(n) Ë Zb(n) Ë Ub(n) Ë Vb(n)
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Time-Frequency Analysis



Comb Filter Resonators
Energy with Impulse Train White Noise



Comb Filter Resonators
Feedback
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Probabilistic model



Hidden Markov Model

Measure Period

Tactus Period

Tatum Period



Transition Probabilities



Viterbi Algorithm



Phase Model



Results



Music Sample

¢ Handel Sonata
Music from http://www.cs.tut.fi/~klap/iiro/meter/examples.html

¢ Claves (Tick) = Atomic tatum pulse

¢ Snare (Slide Stick)  = Tactus pulse

¢ Bass drum = Measure pulse
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