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ABSTRACT: The characteristics of the vibrato of danso, one of the wind instruments in Korean traditional music,
have not been studied much. In this study, the characteristics of the vibrato of danso were analyzed using
monotones and musical performances. In particular, intonation, vibrato rate, and vibrato extent were measured as
a function of time, and their average values for each vibrato tone were also calculated. The results for vibrato rate
showed that the vibrato tended to start slowly and then increase very quickly and significantly and the average
values for each tone were observed to have a very wide range, which shows that the characteristics of the vibrato
of danso are different from those in Western music. In addition, monotones and musical performances showed
some different results in vibrato rate and vibrato extent. There have not been many studies that have quantified the
intonation, vibrato rate, and vibrato extent in Korean traditional musical instruments, and this is especially true in
the case of danso. The results in this study can be used as basic data on danso vibrato. For example, they can be
used as reference materials in education, danso virtual instruments, and danso applications.

Keywords: Korean traditional music, Danso, Yoseong, Vibrato

PACS numbers: 43.75.7z, 43.75.Bc
LM E o718 Tshet] 28 4 glon P gofol
ARA AL B AR AL E 12 ek
MEehE s ot ol GollA] Aol W gk Selo)A ShE o) v HehE Q1S et
22 ojusjul 12 gote] QMG TS FASA W U9 g B o) amEg ol o) ge vlHatES
57] alA] AR ok )& AEel v el Eeo] HES B 4 ok
Hlg E o nHatEE of2s) AJoke ) H| B 2} & o] EA]-S intonation, vibrato rate, vibrato

TCorresponding author: Hee-Suk Pang (hspang@sejong.ac.kr)

Department of Electrical Engineering, Sejong University, 209, Neungdong-ro, Gwangjin-gu, Seoul 05006, Republic of Korea

(Tel: 82-2-3408-3727, Fax: 82-2-3408-4329)

® @ Copyright(©2023 The Acoustical Society of Korea. This is an Open Access article distributed under the terms of the Creative Commons
@ Attribution Non-Commercial License which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
BY NC

the original work is properly cited.



extent 5 3714]9] shetu] e 2 22 AFgETEI A
of Sote] M ehE B4 RS ol7r} ghirs) 43
5 go|A|uh, Zeto] A9 o] St grjHoz
A2 Holt}. A5 &0, AotelAe A7l A w
=1, = 4| 2 akE of 3] intonation?} vibrato extent S
F451A 1 vibrato extent 9522 F-41%F A7 9]
ok w3k At Aol A digwt ol ele] 5,
& H|BelE oA of 2] AFEA}o]| tfj3ff vibrato rate2}
vibrato extentS E-4 g A7 ek o] 4fo] At
SolA = Rl EetE S = Fatgholuh 2 tigt & o
3EGL Sl = 4 0] o] FolFiTh
2 =woll A= ool a4l
Q1 hao thsf v H et o] 5A4& #4135}
oh & =l SRe v Ak AR =, o
H| HetEof tfgt AkAQl &4 A7 E 4SSt
A} 3t} &3], intonation, vibrato rate, vibrato extent =
371A] whetul g of thsff, Al7tol whE ghe] Wst 9l
H| Bt 3d Hat ks 2 Ak shanA) gtk &
A2, 1 545 T AF 2ot et Afol 5 Ko
AEol ol =2Jstax} gieh A=,
F0 ks F Aol & Hole i AuE

A} gt

i

ol

]_

Bopr
X

o

b

ke loopot ©

-

Koo

A ur

I, £

21 24 2%

B4 SAe gt Eujol Aol A A 3-5)
g g g dFaESolgien. o5 <
FHES A4, WAL AlRAL 5 37HA] otk
St AT AR AFALA, g Rt Al AT
= AAFA B AFE 55T 222 wav 7Y
2 Fof lom, T2 8 kHz, 5552 44.1kHz
G AEY Tk g 7RI Ta A2 A
gl ol Ak, 2-9- Hd ) 7 EFubgs 24 At

o, PARg ket A AR Hicolc,

2} &-910) 9192 Fig. 10]14] Ho] 11 ¢lc}. o] Z o
o2 Fig. 1@)2} Zo] 1079] v|Hets ggos
o} glow, 247 Fe-9F-FA-BTHT &

St o] 2] 3 b 9] S5 shEch

553

1r .

E
L
o e e ]
=19 10 20 30 40 5 60
(a) Time (s)
£ 1 ! ;10,1112 13
S Booiadl B d s
g 0
o
= :
0 10 20 30 40 50 60 70 80 90
(b) Time (s)
g LI 2 s 4 5 6 789 10|
$ o PO
2
) 10 30 40 _ 50
Time (s)
g 1r 1315 17 19 21 23|
S i i Lk il o i
20 ; g
£, 2 4% 8 10 1214 16 18 20 22 |
o 10 20 30 40 50 60 70
(d) Time (s)

Fig. 1. (Color available online) Normalized waveform
of each sound source, (a) Monotones. (b) Cheong—
seonggok. (c) Gwansanyungma, (d) Seryeongsan,
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Fig. 2. (Color available online) Intonation, vibrato
rate, and vibrato extent in the fundamental frequency
trajectory,
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Fig. 3. (Color available online) Fundamental fre—
quency trajectories of vibrato tones. (a) Monotones,
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ryeongsan,
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