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Numerical Simulation and Visualization of Timbre of Violin*

Masao YOKOYAMA!
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Fig.1 Orthotropic property and axes of violin plate.
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Table 1 Values for Orthotropic properties for setting in
numerical simulation

Property Maple Spruce
Young’s module Er/ E, 0.132 0.078
Er/EL 0.065 0.043

Rigidity modulus Gig/E. | 0.111 | 0.064
Ger/ EL 0.021 * 0.003
Gir/ EL 0.063 0.061

Poisson’s ratio pir 0.424 0.372
URT 0.774 0.435
Wit 0.476 0.467

* Grr is assumed by the average of other hard woods
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Fig.2 Mode shapes of back-plate of violin, (a)
mode 2 (x-mode), (b) mode 5 (ring mode).

Fig.3 Mode shapes (mode 2, 171 Hz and 5, 352
Hz) of back-plate of violin by Chladni Method.
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Fig.4 Change of mode 5 eigenfrequency by the
difference in elasticity and thickness dicenter).
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Fig.5 Radiation pattern from top / back-plate of
violin vibrating in mode 5.
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Fig.6 Selection of sound wave and acquisition of
peaks of spectral envelope by Praat software
(“Meditation from Thais,” F#6, with vibrato).
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Fig.7 Distribution patterns of peak frequencies which
the R is high (a) and low (b). the pattern of A and X is
similar but that of B is different with A and X.
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Table 3. Violins for training data and test data.

Fig 7D L 512 X A AWCH BIZhbimWgaix, An Violin maker (country) year
B D &b BT & F ROMIEEN &1 ) #65R Catenali (1taly) 1690 ca
27 o7z, A.Stradivari (Italy) 1698
Pietro Guarneri (Italy) 1700 ca
Table 2 Combination of violins for the listening experiment. Santo Serafin (ltaly) 1700 ca
A and X have similar distribution pattern. The pattern of B is Gragnani (Italy) 1760
different from A and X. The subjects of this experiment first Balestrieri (Italy) 1780
listened to A and B, and then listened to X and then answered v
as to which timbre of X was similar to A or B. Pressenda (ltaly) 1838
(2-a) Open Strings Fabris (Italy) 1870
Test | Pitch A B (different | X (similar Scarampella (ltaly) 1907
No. from A) to A) Fagnola (ltaly) 1923
1 ES Balestrieri Stradivari 1 Genovese Genovese (ltaly) 1927
2 Ad Stradivaril | Fagnola Rocca Michetti (Italy) 1929
3 D4 Stradivari 1 Fagnola Rocca Guerra (Italy) 1941
4 G3 Rocca Stradivari Tononi Bisiacchi (Italy) 1953
(2-b) Musical piece “Meditation from Thais” Garinberti (Italy) 1967
Test | Pitch | A B (different | X (similar New violin middle class A (Japan) 2015
No. from A) toA) New violin middle class B (Japan) 2015
5 F#5 St. Seraphin | Stradivari 1 Balestrieri New violin Economic A (Japan) 2015
6 F#6 Pressenda Stradivari 1 Fagnola New violin Economic A (Japan) 2015
7 B5 St. Serafin Stradivari 1 Fagnola New violin Stradivari Copy (Japan) 2015
Cl D5 St. Serafin Stradivari 1 Fagnola New violin Guarneri Del Gesu Copy (Japan) 2015
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Fig. 8 Musical notes used in the experiment (The number on
note indicates the test no. in Table 2-b).
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Fig.9 Difference of accuracy in the strings of violin.
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Fig.10 Accuracy, open string VS music piece.
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Fig.11 Timbre similarity of new violins against 7
famous violins (Stradivari, Guarneri, Fagnola etc.)
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