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A Phonetic Analysis of Yodel Singing by the
Electroglottographic(EGG) Measurement

NEa-8 %8
D. Suh - H-S. Choi

ABSTRACT

A comparative phonetic analysis of Yodel singing and Belcanto singing by the
electroglottographic(EGG) measurement was done in three singers. One professional
tenor singer(SDI) who is also well trained in Yodel singing, another yodler(KWS) who
is not so trained in Belcanto singing, and the other training tenor singer(CSK) who is
not well trained both yodel and Belcanto singing.

Closed quotient(CQ), speed quotient(SQ) and fundamental frequency(F0) at the initial
modal part(I), middle falsetto part(M), and final modal part(F) of the same phrase
were measured by EGG machine and program(Kay model 4338).

In the middle part, not only CQ but also SQ of the Yodel singing were much
smaller than that of Belcanto singing in all three singers. However, accuracy of
parameters in Belcanto singing of the yodler(KWS) and both Yodel singing and
Belcanto singing of the training singer(CSK) were inferior to that of trained tenor
singer(SDI).

Possible advantages of utilizing Yodel singing training under the guidance of
feedback control by the EGG for hyperfunctional voice disorders such as vocal nodules
were discussed.

Keywords : Yodel singing, Belcanto singing, electroglottography(EGG),

fundamental frequency, vocal nodule
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A2E FUOEE 29t oZestdME olg HEY BHPEL WSS

% &M J15H Bxoz ZA4 Agsy, B9 159 798 SAEE FooE 3

o 2EdelE PF9 country musiceltt & vete] fiF St E dE] AgE
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48 (AE BE), & SolE o], ‘97 Fe 5%%‘?—:% Ea(nd Ze)E AHEEI %
A M E RoiE HEo| g, 9, 111

SEYEdAE 54 B3 BRY AGo] #E AT ugP et H2 ol
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AYE Hude 8% TFEHE LW ol HATAEY 7 A W dFE A
LR At e 7o AgAE FEAES FA FAXNFEA BHE MR 7] AF
Pt A H L Singer's noduleZ2 B B2 7t gl Ao Aotk Auid
45 35A89 AEUHE Ny 98 dFs Aoy Foe A8 s 53
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“& &9 887 2/4vzte 2§ EXHA MEV(Allegretto) 2 ‘B AU T2 AHE
A7) mEA QA =%E O3A = FER Jdud 2 FR27Y /AR 8 9
89 Alo]Alolo] g EAH 93 “dlojtie Folgda &2 Holge Z4Ye gHol$
ga” Rl gle & ¥ asFolrh

2) &7y

KayAtel 7] AE33 7471 (Kay Elemetrics, U.S.A., Model 4338)8 AF&3l% % A
9 A= FHol RatE impedance collarg TAAF ¥ AR HRd RAAF) 2 H3}
g vlol22ES 9 & 7 cm BYol ARA 9N Felol A, 35 2EPPo 3
sl AEZYPe R YIS FPon, &g Arle A Gz, ke A4
2 HAY FL SAHoE XYIEE st

= N
5 . e SRR

al o] el 2 v o] c] 2. ) o} 5.

¥ 1 FA U4 E AR ‘g 49 2F" A © AR vy
(M: Modal phonation, 214, F: Falsetto phonation, 7}4)

3 &3 9A

‘€ £9 2879 AA o, AA uid “g o] f 2 ¥ o] vl 278 L5t B
o2 FATH(ZE 1 FANKE AF OFE “d"(F3, 1746Hz I4), FIHM) 2
“o]"(D4, 293.7Hz: 7FA), SHF)RE “Q7(F3, 1746Hz; 14)elA 5x9be] =H 57 94
MM=60¢} w272 A warnt & werg 2Ysgiay 2).

KayAte] EGG 24 Z23% model 433849 EGG 2A Parameter & Fundamental
Frequency(7]1 €534, F0), Closed Quotient(d 3 #1-&, CQ), Speed Quotient(X thd =
£5 &, SQE &4, vu3lygh
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Yodel: I
=
L
; #
Puration 3.37 (sma) 2,79 Tina ety X7
| N e < 4.41 sec_ 56.36x _ 383.83 Hx >
14 g a
s ""“N:\V‘" ;‘;.'s‘\"‘v' [~ ]
Bel to- NG Sttt Tae T e et Yl | E |
cicanto iz P : s 1 (\JW
= AAMAAN i %
é 1 &
8 ¥
Duration J.66 (sea) .37 Tiha (sec) ¥

a¥ 2. FA3 A YA L 8l(F3, 1746 Hz, A4), M: o}(D4, 2937 Hz, 7}4),
F: 2(F3, 1746 Hz, A)& HAFE 23 o. A9 AME MO}
g, o) &l #As it} (I initial, middle, F: final)

m 2

338 Z4stel YA e UNed REAYCE wASAS W A A RN WA
PRI ANEG AGREA M ANAA CQ, SQ EF ZARTHF BhAl A4 PR F
AR TGS RIFYT REFUIIE 558 WRyYotel SDIe 2E3Y 24
2g gyge

€ CQ 54.0%, SQ 402.7%°lRN o™, 7HI R 8L CQ 24.3%, SQ 93.0%=Z 7HA4
H2e w8l CQ 0414, SQ 0.23u] 7

AE 858 KWSMH5A, 48 20d) SEFHAAM AHREEDS CQ 54.3%, SQ
596.0%, 7HAEE(0])2 CQ 37.3%, SQ 107.7%°1th L3 He] /I RELS AR E
Hjal CQ 0698, SQ% 0.18¥] Za=ojA 9A] SDIS Hxd #Ha FAE RYH(2d
3-2).

o)
oX

E3 visd AE AdABA, A8 20d) CSKE LEFHAAM IAHFEEDS CQ
51%, SQ 283.0%, 7t RE ())& CQ 38.7%, SQ 91.7%c°|sith 72 1Y FEH9
kol 7k CQ 0.76¥, SQ 0328 Zrael EFHPH(2H 3-3)

E 2329 2EFYAA CQ, SQY v
(CQ: Closed Quotient, 44 % &, SQ: Speed Quotient, ANHEZEEE S
#(F3, 174.6Hz, 3 A1) o}(D4, 293.7Hz,7}A4) Q(F3, 1746Hz,2A43)

CQ(%) SQ(%) CQ(%) SQ(%) CQ(%) SQ(%)
SDI 54.0 4027 243 93.0 54.0 408.7
KWS 543 596.0 373 107.7 547 498.0
CSK 51.0 283.0 387 91.7 50.3 263.3
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ﬁ |l

Puration 3.78 (sascd X769 Time (vec) X.7%
WB> : =Copy» < 2.69 sec 86 .95« 383.83 Hz >
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H
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L
-
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Puration 3.768 (sen) va (sac) FvI

28 3-1. SDI MEAHAACHE /0149 &8
A CQ(26.1%), B: SQ(87.0%)

i

2yel EGG %9 #4

Suystem Capture Data Displag fnalysis Speak  S8hou  Tacyels  Print

2.73_sec 34.85» 285.71 Hz >

1]
e N »
13 P
3 ~ ]
gl g 3
EB 3 -
3|, ] H
g : i
3 =
8 . : §
Duration 2.58 <sac) 7z Tire Csec’ =73
-
OB> © #Copyw ¢ 2.73 sec  99.62» 285.71 Hz >
[ © )
I R -
PN P e A A PN "
sl \ N 4 PO 1 B 3
3 ' : I A 2 .
2 » ] —
&) ¥ = 3
\ v =3
' -, Ay x
Nt et hanalie © 8
E i
. o 27 Tirme C(sac) .74

Duration 2.58 (xen)

29 3-2. KWS®) MEAARANAY 8538 EGG %8 #4
A: CQ(34.9%), B! SQ(90.6%)

Data

Capture Dispiay Analysi

28 Contact (£) 75
8.8 Ptich(Hz) 488.6
f 1' '

Duration 5.08 (sacs) 3ITF Tina {=acy E s
[OB> @ s*Copy~ <  3.78 sec 112 .58 383.83 Hz >
0 l © a LS RS AL
o T ;
g
S - r\’\j\,\/\,\/\r
2
ol &
. . - s o
8 ERAN T s s g
Duration 5.88 J(sac) - Pk d Tima <(sac) 3,75

a9 3-3 CSKel ME3SxAAe 25399 EGG 7Ha £4
A CQ(22.7%), B: SQ(112.5%)
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g B3 AR £gE FTstn F9 wHold AR B 2y E FT3
= ° 28& xWE A & A A AE BT vaE 4
248 AR SDI= /4/, /ol/, /2/9 CQ7t BT 55%01Rem 2 £ /o)/JA %
CQe #4+E itk SQt HT 308%olNow, g /ol/dA 38 4 FUtstA L
H, /2/dME i FASATHE 4-1).

Belcanto el FHEHA £33 gE2 KWSE CQe 434EL #A s
Hog FA% 4TS BAFIoni(ad 4-2), @A 24 nF Folv
23 Aol CSKE CQE tha A 434 & fA% M, SQe EF ¢
i gloen, 53 1g /o/dA He F AMgd vlstd A3 FL Fx

¥ 3. 390¢] Belcanto@ oA CQ, SQ2 vi&
(CQ: Closed Quotient, A tHHFZ%E, SQ: Speed Quotient, FAIELEES)

#(F3,174.6Hz) ©](D4,293.7Hz) L.(F3,174.6Hz)
CQ(%) SQ(%) CQ(%) SQ(%) CQ(%) SQ(%)
SDI 55.0 324 55.3 356.0 550 2330
KWS 59.0 558.0 63.3 446.3 64.3 135.3
CSK 50.0 286.0 51.0 183.0 50.7 2873
Sustem  Capture Data Display Mnalusis Print

Speak  Show Tur‘un:‘l,:{

> < 4.41 sec  56.36% 383.83 Hz >
£ = A ;
3
Ponkd LA AR
o] MIAN {\V ~ @
§ \../"“' (a/\'«d A ---.n..u,,,.v‘vv "‘" . 18, 2 E
.3 P F : A ! .
< ,..wvw Wu -N\/- s e
o '°-' .
v
©
] = ¥
Puration .96 C(sac> -4T Tine (zaad> 4.43
ﬁ> i wCopyw < 4.41 sec .322.72x 383.83 Hz >
o ket a
g 8 —
: Y
-~ ¥ s “"l ; :
g ! z 3
< W O = ot W
H g S [} "mr\JW
5, R R et a i 2 4
! HtY .
” ,, I
Duration S.96 (seq) ] ¥.31 Tine {sacs .43

19 4-1. SDI8) AZERY MAX M EGG 33 B4
A: CQ(56.4%), B: SQ(322.7%)
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System Capture JLER A Display  Analysis  Speak Show Targets Print

< 4.48 sec 64.57« 285.71 Hz >

g 1
~ .
e o gy e S, ?
s ' ! ; 3 3
b ' : T 2 .
5 ; ! 3 -
2 ' / SR VARVARY ARV ARVARSE
b4 \prmr———— e 118
3 & &
2
R oS §
Duration 3.00 (sac) 4748 Time <{sec> 4.358
| ST < 4.48 sec 564.70«  285.71 Hz >
. . q
B o s ¥ —
AR o
~ . . -~ o
b - g 3
3 ; 1 MWW
x—\..-l K] -
a = i
ot T lle
8 Wdls F
Puration 5.608 (sac)d 4.48 Tire (secy L2

¥ 4-2. KWS9] =LY MAA A EGG 38 £4
A: CQ(64.57%)9} B: SQ(564.70%)

off

System  Caplire  Data Display Aualysis  Speak  Show  Targels  Peint

MA> @ CHZ: BEL4CSK.NSP { 3.53 see 52.69x 299.40 Hz >
D
£ s 8§ L
°
S ! —~ e ;‘V‘-" S s
< . i K
E ) ;‘M“\Mr‘:. At b | ":'W' v .‘:E 5
8l [
©
§ = 8
Duration 35.88 (sec) 3.53 Tine {sec) 3.5
EB i wCopy» < 3.53 sec 155.88x  299.48 Hz >
8 = 5
@ —
’ o, M g "
'~ I, " -~ .
S : ' ~ 'v'w i £ '§
3 ; ; ; : = :Mr\/\[\/\
& /"\‘v’. AL e E
@ o ‘.,,..-\v\.,’ f , , I:».A‘ R e 3 B ’“’A. r
i s e, N b e i ﬁ
o ) -
L5 s 9
Duration 5.90 (sec) 3.53 Tinae (secy 338

3% 4-3. CSK9| AZEZY MHAAANA Y EGG 78 ¥4
A: CQ(52.09%) ¢t B: SQ(155.88%)

¥ 4. SDI9| S E3¥3 ARELY ] FO, CQ, SQHIR

#(F3, 1746 Hz; R4) °)(D4, 293.7 Hz; 7}4) 2.(F3, 1746 Hz; 373)
FO CQ SQ FO CQ SQ FO CcQ SQ

Yodel 1737 54.0 402.7 292.0 24.3 93.0 1713 54.0 4087
Belcanto | 174.7 55.0 3337 291.0 55.3 356.0 171.3 55.0 233.0




120 <AFHE A7 A2E (2000.6)

1 AAL AAS 2 FRY AW DI SEFUH ALEIAA AT 715—
FAFEOT 0Q 53 AHE wAA A20) BUAA, 2EFA e 22 A
S8 /ol/0M BAHOE CQ % St BRE BHO wsod BARA Aok 2

BAAAE B wolol 28 //F TIT @ CQ% SO A A A9 /A%

/ol/ —rv:°ﬂ"14 EGG 3}339] 25E 843 g2 24e RYti(ay 5-1, 5-2).

| Sustem Capture DBata Display fmalysis  Speak  Show Targcts Priont

A ¢ CHZ2: YDOSDT1.NSP < 2.78 sec 25 .45 383.83 Hz >
SR s 8 L
1] 1
- AN s s NP v i
~ S M oo ' .' N 3 !
Sp N g, Vamref (8 3 I
C . . . £ -
_:. b, ! [p——— P I ‘
8 ' ; = & l
. L} g
| et i
. et ‘.-)\"'h g © | i
-] Ny ] &
Duration 3.37 (sec) R Tine (sec) 2.7z
B> : CH2: BELSDIF1.NSP < 4.41 sec 56 .36% 383.83 Hz >
') )
T 3
: § [
. Fandht fa N
< '-:J‘w;}é-’n A LN e e e 183
: Wi - VAVAVAVAVAVA
; ; : : ’ -
M AAAAN A 8 E
S 4
g 1R
Duration 5.88 (sec) 4.91 Tine Ciec) 933

29 5-1. SDI8) MEA S XA 9 EGG oy &4
Al RS V(255%,7149)% B A EFH(564%,34)9) CQ £ ¥l

Irint

System Capture Data Display Afnalysis

Speak Show Targdts

DA> & CHZ2® YOSDI1.NSP < 2.71 sec_188.ABx _ 303.83 Hz >
g ® X
9 . \ E a
LY, A <
i ) ~ M
s \
N ' , .
3 ™ o i _gg 3 w
i, P IR
@ . z &
. . ' et =
. Po? &
R o s S

Duration 3.43 C(ssc) ac) .73

lln) : CH2: BELSDIF1.NSP < 4.41 sec 322.72v 393.83 Hz >
T L]
g = ' -
SN WA N
o /U Y SR | P
i T =
Hain : - VAVAVAVAVAVA
»;{M RNV w‘ S wnﬁ\r/, v 3
et .W”' CaRN ,:_,,‘,",'-.. 4 2
b ‘l)' ' ve s
s §
] ! s ¢
441 Tima (sec) 333

Duration 3.88 (sec)

249 5-2. SDIS) M=A X slA ¢l EGG 38 £A
A SE3(1689%,7H4)3 B ARERE(322.7%,24)9 SQ &3 Ha
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A B SEE g€ Aohd AA] TIGATAR AL 3o
& I(1746 Hz), M(293.7 Hz), F(174.6 Hz)9 A A& A9 =45 &

o
1o
=
)
{

9 7|12F e Hlwd A, Ape] A5 e AMAME $HZe BUS lr.%ill
o SDI= 8E3¥3 ALY 2F 7 ¢FE $H22 xggon, 253y
TEE KWSE SE3HAME 7MEFE(C1)AAM b4 A 24dstdeH, %7(}”“?3
M= Az BE JAQVANT JHEdl &)l BF FHe] BT 24w F
)l CSKe #ZEZRAAN Bdd $732 Baon R5WYAE J&844 R ‘%!_37(_PSE

A% LE5PY BTN BA4Y £8A7E YEUTHE 5)

¥ 5. 32909 Yodel, Belcanto % 2%9°] &4

Yodel (Hz) Belcanto (Hz)-
Egase 1 M F I M F

(174.6) (293.7) (174.6) (174.6) (293.7) (174.6)

SDI 173.7 292.0 1713 1747 291.0 171.3

KWS 172.7 306.0 1733 169.7 288.0 171.7

CSK 173 319.7 172 171.3 286.7 166.7

v. 21 &

&G "gEtA M2 FYE 3VE N1#AU MBS AAA FFE FHse A
A Ak WEAD 40 BAEG Ao 24 Ao FF WA £3oz WA
ol @ F AEszII¢e] AA F/EA Ady WFEG AA HE AHurt QA

H3 thA] Bernoulli EFo o) A= &gl o& Aozt 23ASHE FHE &G
ok oolu ddie] e e ol WA 23 I Fo deo] webd 23 dAA
kel H A7) (closed phase)7t J& F AFEsE7|4e] F7HEe wet ddisteo] deln
ol deldA /N%7l(open phase)E ol qd = TF HF & FABH4,14,15).

EGG #Ale 712 4es Alge 3o a1 Yz o] AR o7 7lx 2doz
AEHhE Aol 1 F2 &of FheY dge] & W MNF AFLL FriEd FF
o] Hort dHE We Fo Fdd FaHo e F A EW HF Aol AR
Ax7t ZaEH, B2 29 de Ax, Adddart F7hE ool =X Aol 9ot
29 A2 Jehvty A od23 9 closed phase, closing phase, opening phase, open
phase2 28 2 t}[14,15].

Fe AAAEAT 99 R HAIFL ¥ o3 uFu HFE THEUE o AFRY
YRE AES 7l2dy 2280 Ad A% e FHdY FEAH] A dA w3l

S 7I2A 2+ A7) impedence’t AEWA A &3t W3t o] W7l im-
pedence®] t&ﬂ-% 1-71‘—#75_-rr4 AZ o AZg 7|Asts Aol A7 F3EHEAHElectro-
Nd, Adl 2 AAE FH BAse AL olUy BE A vz 9y

%3, 4E

§

glottograpy,
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S22 YeuE Aol Jdon uEg AMEIA Polk HE ofF Hald AAYo|tH45,
17,19]. '

1971'd Fourcin & Abbertonol &3 A=A or], GAdE 2 93L& 2 oafxy
g ARz E FAAH] vz =33 o, Chider §2 19849 21% F5Hdoz
A71 & AAL] o] A AAAEEFS YEbE S Budg2n(14], 1986dolE A
E43% 249 AAY 2go] EGG H3eol 438 713 & g5
EGG 5132 4= AHde HEHL 93oz e F+ Aoz P 7R parameter’t
o

QA RN 8T 3 BN AT GEHQ o] CQIHANEH Q3
£552)01tHIY 6). CQE @ 39 Bo| Fol Al o= Ry YZH Y
o - ez e Zem, S Ae B8R4 2 238 ¥ 9 Qe AN Wy

CQ7t #Fetxivtn BuHm 9

=
Ao ¥ WEAAD WE e 28U /M SdME
3 HED Wolrt WolAy) AZee

L@, SQE AUY HEo] e A FolA A
NZHAY 6, C)Eol AHEW Holsl FolAE AW 6 D &2 Y A
24, SQ7F ATE AL EGG #H¥ e BAWo] AZoz A gt AL ofns

~£W

o
o, SQ7F ZFobA A He] shHRE X+ o vy AHE Aol Esld Ayrle=
718 3ES Ao B & F ALE 4uisty Ko AHE A2 (glottal sound)E
AT F Y&E grlsin45]
C D
1
1 B [
] —1
A
B - D
co= B | sq= &+
A
a9 6 A7HERHHANEGG) AN CQATIHAE) T SQADEEEES) dal 4
- At I3AF7]9 AA Az
- BE Adi7 HEHE Al
= Ce AEY sleo] HEEHY] AlFsld g4d] A=) 7Xe ATt
- DE AUl steRE d8r) AFsle deela gAs side] =H771A]
9o AIZH
"é‘iﬁ H A& (CQ)E B/A F37] 100
AREE4£ES(SQ)2 D/C 37 100

2 24 TATLAMNE 1986 EHE EGGE AHEaIgtoy, 19 e E F
2 EGG AAE Eal 718 Fua, 4EREY =Y, 009 4 R BAL
o gy getdle gsEA Bn a7d 2094S CQY SOt AHeR B R

2

=
=
7

2
=
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WA, Ha 1 Ao FA4AAAY HEA4E CQ 53-57% SQ 350-450% 0.2 F
AHB(ULE 2A7), ol dE FHHY A7 da ¥ Aoz Azdn

g 24 & A4 7HEES SATA dEEE o o:}.d:z_—]og Adgste 258 I7A
EZ Aol Adi7t B3 £EALE EAdE $280Q), & Ad Ao HFEol A

HEAZY v &S SA3te CQAFY ogujg & L% T3 AZs Buz &
=Y AAoA B F 3R], 28 24 Ade IA4FH S A% o Hde Ao
of AEA Aol7b glow, ol FH AR we Z ZolE Hole AL FUHA
F, I e Ade 1FES JEIW(FTVIY P T 242 HdHFE T2
A 2Pl oy AVIE 2den, MMM E Add AAEE Hagsn F2
BFY Yo gyoly A7 2HE dde AL FVAEHIY ¥IzE RHPHoR
BE £ AN WA, A7 287N HEAA AEA J@ A =716,
19] 243 7HE S 5 FHANZE F Qe 88849 Fdol & =30 2 F Y& AL
2 g

= EGG #H3E& 24 A FA RAFa HFEHY 558 S4HE O EEFoEA,
Ade HE4, L5, SHEEEE A FEE Az (visual), %2 (auditory) &
2 wlo]=wl(feedback)@ 4+ U= EGGE TAEAS AZ o X8 =724 AH&3E A
o] ol & AUt Jdodet ARG o 2AEE =72 AHEE Stemple T [20]19]
HHEGR o HH}n gHHe|gn A

288 A e B F A Aok Al A2 BeA FHet 4EE 2

NS _Q. _Ihl I’}ﬂ‘. rir
ol)l
o}

oli

A, A€ 719 35S ¥ o Jddvl JFHeE FIA BIES st PRl
. AES BHsE IVle 558 we ¥5E A HESEE WA 23 AF
g 4288 BE F Adn Fo AES FAI}E IVEES ¥ = Aot HEL
FHste 29 JAES wEA &I FoleFE #E gt Yoy fFEH F
SQE EAFE Helth

g FE slov Aurt AUAA WASH L8 E WELE Arle HArTAE A
Aadde FEES dFo] WAL olgAIE 4¥E T = e /MHE I T
2 WA xgstes 2EAE S Add HE Areg AL WAL ol&A77] fH8

E AZE el CQeE SQUF WEkEE 2 RS, wol, A7 BARIC €484 e C
SQE &Fs: AgE AL wcHdEAM A JUEE FA459 A5 & PH
AEgdEe AT 97 de BHo2 ARG dusid JHAELE 428

&€ waA WA A9 J Al 8kA REtn AoiHez Ao WAZe #Hrle &

3
% 7750 9ol H3

NlN 0—.- NlO

Ul

3 &7t #5357 BEoltIol

B AR hEE FT7EE WAE EAEL Ho|, A, B5AHA &8 THEVIE FT
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