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An attempt of recognition of violin makers by deep learning
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Abstract: A recognition of violin makers and an analysis of violin timbre were performed by deep learning program. The
recognition program detects which violin maker the recorded sound data belongs to and which trained violin an unknown violin is
similar to. As the acoustic features, the spectral envelopes calculated by the cepstrum method are used for the training data and the
test data. The number of violins played in this study is 21, which contains old Italian violins (including Stradivari’s), modern violins
and new ones made in Japan. From our experiments, in case of open strings, the accuracy of recognition was more than 90 %, and
in case of performing a piece of music, that was approximately 60 %. Furthermore, the trend analysis chart which depicts the

similarity between an unknown violin’s timbre and the trained violins is shown in this paper.
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Table 1. Violins for training data and test data.

Violin maker year
Catenali (Italy) 1690 ca
A.Stradivari (Italy) 1698
Pietro Guarneri (Italy) 1700 ca
Santo Serafin (Italy) 1700 ca
Gragnani (Italy) 1760
Balestrieri (Italy) 1780
Pressenda (ltaly) 1838
Fabris (Italy) 1870
Scarampella (Italy) 1907
Fagnola (Italy) 1923
Genovese (ltaly) 1927
Michetti (Italy) 1929
Guerra (Italy) 1941
Bisiacchi (Italy) 1953
Garinberti (Italy) 1967
New violin middle class A (Japan) 2015
New violin middle class B (Japan) 2015
New violin Economic A (Japan) 2015
New violin Economic A (Japan) 2015
New violin Stradivari Copy (Japan) 2015
New violin Guarneri Del Gesu Copy (Japan) 2015
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Fig.1 Total accuracy of violin recognition (maker & open strings)
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Fig.2 Spectral envelopes with difference in Cepstrum
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Fig.3 An application of our deep learning program. Percentages of timbre similarity against 8 violins (Stradivari, Fagnola ,,,). The
data set is the performance of a piece of music (Meditation de Thais). For example, this chart shows new violins are similar to
modern violins such as Bisiacchi or Garinberti, and Michetti is similar to Stradivari at approximately 54%.
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