oo HaHMMOOO
MIDIOOOO4O4Oooooog
0000 0000 0oooo

gddoooooboooooooo
{takeda,nishi,sagayama}@hil.t.u-tokyo.ac.jp

oood ooooogoooooooboooooMIDIDODOODOOOODOOOODOOOODOOOOO

goboooboooooobooooooooboooboobooooooooooobo MIDIOODOOOOO
0000000000 HMM(hidden Markov model, 0 00 000000)00000000000O0O0O
obooboobooobooboobobooooobooboooooooboobooobooobooboobn
obobooooooboboooooobooboboboooboooobobobooooooobOobooon
ooboooboooooooobooobooboboobooobooooooboobooooboboobobooDn
goboooboooooooooboogoboobooooooooboooboboobboobooboooboboOoDo
obdoobooooooboooobooboobooboooooboobooboooooboobobooDbn
Oo00o000oooooogoooooooooboobobo 300 MIDIODDODOD clesed0ODODODODO
0000000 92.3%,open 000000000000 77.5% 0000000000

Estimation of Tempo and Rhythm

from MIDI Performance Data
based on Rhythm Vocabulary HMMs

Haruto TAKEDA  Takuya NISHIMOTO  Shigeki SAGAYAA
Graduate School of Information Science and Technology, The University of Tokyo

Abstract This paper describes rhythm recognition technique from performance data recorded in
MIDI format. We have already proposed rhythm recognition method for monophonic MIDI performace
based on probabilistic models using rhythm vocabulary Hidden Markov Models (HMMs). In this paper,
we extend this model to deal with polyphonic MIDI performances. The proposed method can estimate
rhythm information including not only note values but beats, which our previous method based on
rhythm vectors can not deal with. Grammer of rhythm words in rhythm vocabulary are trained through
stochastic training using existing music scores. We also show formulation of tempo as continuous change
and method of estimating tempo line using information of observed onset times and onset position in
a score. The process of tempo change are model as a stochastic process and tempo lines are estimated
based on maximum likelihood. Experimental results are also discussed in this paper.
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