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An Analysis-and-synthesis Approach for Manipulating
Pitch of a Musical Instrument Sound
Considering Pitch-dependency of Timbral Characteristics

TAKEHIRO ABE,"! KATsuToOsHI ITOYAMA,T!
KazuyosHr YosHil, 2 KazuNnorr KoMATANT, !
TETSUYA OGATA! and HirosHr G. Okunof!

This paper presents a synthesis method that can generate musical instru-
ment sounds with arbitrary pitches from a given musical instrument sound
while constraining distorting timbral characteristics. Based on the psychoa-
coustical knowledge on auditory effects of timbre, we define timbral features
on the spectrogram of a musical instrument sound as (i) relative amplitudes
of harmonic components, (ii) distribution of inharmonic components, and (iii)
temporal envelopes of harmonic components. First, to analyze timbral features
of a seed, it is separated into harmonic and inharmonic components by using
Itoyama’s integrated model. In pitch manipulation, it is necessary to take into
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account the relation of pitch and features (i) and (ii). Therefore, we predict the
values of each feature by using a cubic polynomial that approximates the fea-
ture distribution over pitches. Experimental results showed the effectiveness of
our method; the spectral and MFCC distances between synthesized sounds and
real sounds of 32 instruments were reduced by 64.70% and 32.31%, respectively.
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Fig.5 Pitch-dependent feature functions for trumpet. The dots and the lines are the analyzed timbral features and the approximated

pitch-dependent feature functions.
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Fig.6 Spectrum distance and MFCC distance with our method and the baseline method. Spectrum distance was normalized by distance of piano in our method.
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