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Multi-Pitch Estimation of Natural Instruments Performances by using
DP Matching in Frequency Domain

Hirokazu KAMEOKA, Koichi SHINODA, and Shigeki SAGAYAMA

Graduate School of Information Science and Technology, University of Tokyo
7-3—1 Hongo, Bunkyo-ku, Tokyo, 113-0033 Japan
E-mail: f{kameoka,k-shino,sagayama}@hil.t.u-tokyo.ac.jp

Abstract This report deals with an pitch estimation method for multi-pitch performances with natural instru-
ments. First, musical audio signal stream is divided into segments. The length of each segment corresponds to
that of each note. Secondly, in each segment, template matching using Dynamic Programming is applied between
the input spectrogram and every spectrum template which is synthesized by tone templates. Each tone template
is a representative spectrum of scale played by an instrument. In the experimental results, the accuracy of pitch
estimation and chord estimation were 92% and 82% when using piano performances as musical data. And when
using violin ensemble, the accuracy of pitch estimation and chord estimation were 87% and 71%. The accuracy of
proposed method was higher than that of a simple template matching method especially at lower pitch or when
using string instruments.

Key words music transcription, natural instruments performance, multi-pitch estimation, spectrum templete

matching, DP matching
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