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A Probabilistic-model-based Quantization Method
for Estimating the Position of Onset Time in a Score

MASATOSHI HAMANAKA,t MASATAKA GOTO,ttt HIDEKI ASOH
and NOBUYUKI OTSUtttt

This paper describes a method for organizing onset times performed along a jam-session
accompaniment into the normalized (quantized) positions in a score. The purpose of this
study is to align onset times of a session recording to the quantized positions in order to store
the performance data in a reusable form. Unlike most previous beat-tracking-related methods
focusing on predicting or estimating beat positions, our method deals with the problem of
eliminating the onset-time deviations under the condition that the beat positions are given.
To quantize polyphonic MIDI recordings of jam session, we propose a method of using Hidden
Markov Model for modeling onset-time transition and deviation. The main advantage of this
method is to quantize a performance by using a model that is statistically learned from session
recordings of the same player. Experimental results showed that the model that statistically
learned MIDI recordings was effective enough to surpass the performance of semi-automatic
quantization of commercial sequence software.
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quantization problem.
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Fig.2 Overview of the quarter-note Hidden Markov Model.
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Table 1 Percentages of four kinds of beat included in correct data.
ooooo ooo A 0ooo B ooo C
o=10 o=20 o =30 Al A2 B1 B2 C1 C2
16000000 38.8%  38.8% 38.8% | 21.4% 5.5% 6.5% 2.7% | 37.2% 0.0%
80 3000000 37.8% 37.8% 37.8% | 54.2%  68.7% | 58.2%  85.8% | 42.1%  39.7%
oooooooo 6.9% 6.9% 6.9% 6.8% 10.1% | 11.9% 6.4% 5.9%  26.7%
oooooooo 16.4% 16.4% 16.4% | 17.6% 15.7% | 23.3% 5.1% | 14.8%  33.8%
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Table 2 Comparison between a commercial sequence software and our method (a

percentage of correct onsets) .
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Table 3 Comparison between the one-HMM model and the four-HMM model (a

percentage of correct beats).
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c=10 o0=20 o=30 Al A2 B1 B2 C1 C2
100 HMM OOODOOOOO 98.6% 93.8% 81.3% | 79.0% 85.4% | 84.2%  91.9% | 83.9%  94.9%
400 HMM OODOODOOOO 98.6% 93.8% 81.3% | 84.9%  89.2% | 87.5% 93.5% | 84.7%  97.3%
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ooooo ooo A ooo B ooo C
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