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Measurement of the internal shape of violin using computed tomographic
scanning

Masao YOKOYAMA

ABSTRACT

The analysis of old violin has been carried out using micro-computed tomography scanner

in the last years. It is expected that this technique may provide new knowledge of the structure of

violin. In this study, the three-dimensional geometries of old Italian violins were acquired using a

micro-computed tomography scanner. As for the analysis of the internal shape of violin, the

comparison between the shape of rib and the form which Stradivari had used and the modeling of

the internal arch were conducted in this study.
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Fig. 1 Stradivari’s violin 1708 in micro CT scanner.
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Fig. 2 Cross section by micro CT scanner.

Fig2 0 X5z, ~14 278 CT A% ¥ &> THED
FEMAEBIET A ENTE D, BESCARNN=ZE DR
—YOIROMIT, KERZ T v 7 (G bEEMICBET
X5, LT ARy I F—x L UCHEBICERY AT Z
& T, Fig.3 ® X 9 ITBHEARIKR OIS & BV I Bl
LARETH 5, [P DA > TWB RS T, 20K
EERIZ AN AN = EBHICEEEOBRONIT f AT
HDH, IHIZ, BOREIZT v 7 B2 D0, & 212387
BTN R 25, ZHUXLRFORIERIETH D8, 3
I B THEELTW I EICLDThHD, B, CT
AF v LT — X3 REED /) 4 X2k v £ ok
RIAIEFATNAHDT, KO X D IZHET A1 CAD
V7 NEEHWTENGERY BRI LERD D,

Fig.3 Inside of Stradivari’s violin 1708 by micro CT
scanner.
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Table 1 Measurements of Stradivari’s forms of violin (mm) 10.11

L =341.0mm (Top: -153.5, Bottom: 187.5)
WL = 196.0 mm (Lower: -98.4 — 97.6)
WC =101.1mm (Center: -51.9 - 49.2)
WU= 154.6mm (Upper: -79.4 — 75.2)

Model letter on form Year Length with- Length with | Upper Center Lower
out block block bouts bouts bouts
MB(Modello Buono) 339 343 155.5 101.5 193.2
P (Prima) 342 346 161 102 196
S (Seconda) 342 346 157 103.9 196.2
T (Terza) 334 340 151 98 190
Q (Quarta 7/8, size) 325.5 331 145 96 183
PG(Piu Grande?) 1689 344.5 348 161 106 200
SL 1691 344 350 154.5 100 195.5
B lunga 1692 348 353.5 154.5 103.2 194.8
B accorciata 1692 342 347.5 154.5 103.5 195.5
S (Seconda) 1703 340.5 345 155 98.5 195
P (Prima) 1705 343.5 348 161 102 200
G (Grande? after 1710) 347 350.5 161.5 103 201
Nol. 1708 No2. 1719

L = 345.8mm (Top: -156.2, Bottom: 189.6)
WL =199.9 mm (Lower: -100.8 — 99.1)
WC =101.7mm (Center: -50.5 - 51.2)
WU= 160.0mm (Upper: -78.9 — 81.1)

= Model G

= Model S

\’./

Stradivari 1708

Fig. 4 Outline of the rib superimposed on the form, Stradivari 1708 and 1719. (Photo by reference!'?)

Stradivari 1719
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Fig. 5 Shapes inside of arch of top plate of Stradivari 1708
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Fig. 6 Coefficient of determination of the polynomial approximation.
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Fig. 7 Estimation of the inside of arch in the y-z plane by the polynomial approximation.
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Fig. 8 2nd and 4th coefficients of the quartic approximation function, which indicates the steepness of arch.



