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Distinction of timbre of violin by spectral envelope
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Abstract: Focusing on the distribution pattern of the peak frequencies in spectrum envelope, the distinction of the timbre was
tested through the experiment by using a questionnaire. When the sounds of two violins which the distribution patterns of peak
frequencies were completely different from each other, the subjects perceived these two violins were not similar in timbre. Through
the experiment, it was revealed that the shape of distribution pattern and the difference between distribution patterns could
contribute to the identification of the timbre of the violin. This paper is arranged and summarized in Japanese based on previous
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Figure 1 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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Table 1. Violins for test.

Violin maker (all Italian maker) year
Stradivari 1 1698
Stradivari 2 “Tartini” 1711
Santo Serafin 1700 ca
Tononi 1711
Balestrieri 1780
Pressenda 1838
Rocca 1845 ca
Fabris 1870
Scarampella 1907
Fagnola 1923
Genovese 1927
Michetti 1929
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Figure 2 Formant Frequencies of E string (F1 — F4)

3. RE—2DRIT

Table 1 DV 7 A F U D7 b= kJEBEDIEHT
o —E8 (BAKTED E#) % Fig2 \[Znd, £ b HWHE
ICRHIRD 7 41~ MNEKE (F1~F4) Z330, 4%
RCTEDOEITERRVFROBFBIIINOENBITAGNRD
ST, BIWLE4 T~ NETOREEEDO S F
—ZiE, B, UV, =7, 1 74~ b
N EFEREN OO RE = RBR BT,

B SNz =2 DWW O E Figd IR T A,
Fig3(@ DA T T 4 N D7 40~ NEEHKIZ LI
MRS T — T /DTS, 72 Fig3o) ¥ 7 ¥ 7o
BlITHD.

30 e Stradivari 1
Rocca
= = = Tononi
20
e
~
G
10
0

F1 F2 F3 F4
(a) Straight and Curving (D4, Musical piece)

8 e Scarampella

p = = = Fagnola -
LDO
4
“—

2

0

F1 F2 F3 F4
(b) Zigzag (H5, Musical piece)

Figure 3 Distribution patterns of formant frequencies
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Table 2. Combination of violins for the listening
experiment. A and X have similar distribution pattern. The
pattern of B is different from A and X. The subjects of this
experiment listened to A and B, and next listened to X and

then answered as to which timbre of X was similar to A or

B

(2-a) Open Strings

Test | Pitch A B (different | X (similar to
No. with A) A)

1 E5 Balestrieri Stradivaril | Genovese

2 A4 Stradivari 1 Fagnola Rocca

3 D4 Stradivari 1 Fagnola Rocca

4 G3 Rocca Stradivari Tononi

(2-b) Musical piece “Meditation from Thais”

cresc.

Test Pitch | A B (different | X (similar to
No. with A) A)
5 F#5 St. Seraphin | Stradivari 1 | Balestrieri
6 F#6 Pressenda Stradivari1 | Fagnola
7 B5 St. Serafin Stradivari1 | Fagnola
8 D5 St. Serafin Stradivari1 | Fagnola
Andante religioso. S. I —~
0 2 [/~ _[e)EEf
D } — | !
v p 3
6.
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Figure 4 Musical notes used in the experiment (The
number on note indicates the test no. in Table 2-b).

Table 3 Result, ratio R (subjects judged A and X are

similar).

Test No.

Ratio (A)

1

0.5

0.9

1.0

0.6
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0 (N (oo bW N
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(c) No.6 (Musical piece F#6, R = 0.8)

Figure 5 Distribution patterns of peak frequencies
which the R is high. In the test number 2, 3, and 6 (R
is 0.9, 1.0, 0.8, respectively), the pattern of A and X is
similar but that of B is quite different with A and X.
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Figure 6. Distribution patterns of peak frequencies
which the R is low, which subjects cannot
distinguish the difference of timbre of A, B and X.
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