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Abstract This paper states a multi-pitch analysis method, including estimation of the number of concurrent
sounds, fundamental frequencies and spectral components, based on yet another way of applying statistical learning
methods. The idea in this paper is to consider that observed spectrum is a series of realizations from some under-
lying stochastic generating mechanism and the motivation is to find ways to estimate its structure. The proposed
method finds the best structure of least squares regression model with the minimum generalization error based upon
a three-stage MAP parameter estimation procedure and a decision making by BIC. The regression model is mod-
eled by multiple harmonically-constrained Gaussian kernel functions. whose maxima are centered over prospective
harmonics. The three-stage parameter estimation procedure consists of EM algorithm followed by a determination
of the proper prior weights and BFGS gradient search algorithm. The proposed method showed high accuracy in
pitch name estimation task of real music performance signal data.
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x1 Experimental conditions

spectrum analysis | sampling rate/frame shift | 16 kHz/32 msec
(wavelet transform) | frequency resolution 12.0 cent
frequency range 60-4000 Hz
proposed initial # of K 10
o 3.0x107%
on 0.01 x L
PreFEst-core (8] pitch resolution 20 cent
# of pitch candidates 200
variance of Gaussian 9.0
common parameters | # of partials 8
used in proposed Tn 0.6547 x n"2
& PreFEst d 3.0
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Example of the pitch parameter estimation result(top) and the

hand-labeled MIDI reference data displayed in piano-roll form

(bottom).
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Average accuracy rates over whole experimental data of pro-

posed A, proposed B and conventional with different thresholds.

#& 2 List of the experimental data from RWC music database [23]
Title (Genre) Instruments | # of frames
Crescent Serenade (Jazz) Guitar 4427
For Two (Jazz) Guitar 6555
Jive (Jazz) Piano 5179
Lounge Away (Jazz) Guitar 9583
For Two (Jazz) Piano 9091
Jive (Jazz) Guitar 3690
Three Gimnopedies no. 1 (Classic) Piano 6571
Nocturne no.2, op.9-2(Classic) Piano 7258
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