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Analysis of Singing Technique of Mongolian

Traditional Singing Called Khoomei

T A g Y by g

Do Hyun Nam® -Jae Yeon Paik -Yoen-Shin Hwang -Hong-Shik Choi

ABSTRACT

The goal of this study was to investigate acoustic and physiologic characteristics of two phonation types of ¢Kkhoomei’ which
is a traditional singing style of people who live around the Altai mountains or Mongolia region. It can be produced two pitches
simultaneously - high melody pitch can be perceived along with a low drone pitch. Sygyt and karqyraa styles are the most popular
and identifiable styles and they can be recognized as the different sounds depending on the method of voice production. Two
trained Monqolians participated and have used at least 5 - 6 years. The characteristics of this voice production were measured by
using Flenible fiberscope, Stroboscopy, Lx Speech studio, Spead, and Doctor Speech. In Syqyt style, very high vocal fold closure
(71.50%) with both true and false vocal folds contact and strong breathing support was observed. They also showed that tongue
height and harmonics were increased (around 10dB) with resonance cavity movement. In contrast, it was found that Kargyraa
sound had very low pitch with relaked stomach, less laryngeal tension and lower vocal fold contact (69.50%) than hard Sygyt
style sound without raising the tonque during phonation. ¢Kkhoomei’ phonation can be made by strong contact of both true and

false vocal folds and by increasing the harmonics as well.

Keywords: Khoomei, Sygyt, Kargyraa, overtone singing.
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Al 3E Eg II["‘Q"’P;IAI ': i L Speech studio E 5 o "g"J;":II E XL° °;°rn , Speech studloE E of @ ° 9| ’\l“llxr 2 (C0; Closed
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24 Mol 6 4 e tR| 80| b4 T AALAOl BIMo SHL Yo TE A EAL 15116 Hzol%f2 , Sygyt 4 Efol HIMolIML 182.2y He
°l9l2, Kargyraa & Efo] HEMOIML 191.08 Hz°loFt. A{EHXZ & 2 Modal HEA{oIIME 50.17%, Sygyt & Efol HEAlolIML  45.58%, Kargyraa
4 Btol BMOML 60.U0%E LERLICE. AAF BEMOlIML  Jitter 1f2 0.15%, Shimmer Tj2 2.68%°I°|2 B, Sygyt A Eto] HiA{ClM Jitter T
2 170%2 shimmer T2 u.us%E AL HialoflME EF ofTF & | LtQITt. Kargyraa 4 Efol HfALOllM Jitter T2 18.75%, shimmer 7j2

2u.91%2 AAL HEMJE Syqyt A Efol HEAH Ef §M L H LEEFLEEE

T gt g

FO(Hz) (%) Jitter (%) Shimmer (%)
Modal 151.16 50.17 0.15 2.68
Syqyt 182.24 65.58 1.70 .5
Kargyraa 191.08 60.40 18.75 24.91
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3.4 Spead(Quantitative Analysis)

Syqyter Karqyraa & Efol2 of2|=f pjz £|2 ups{sfe ] A 172 Spead E Stel ¥ A{Steirt.

(1) Sygyt & stolel 3 gz ute B E

(32 759t ol Sygyt A Etole ofelap oz tlz siustole i 90% WelofMel L A Tte ¥ EL 207.84-229.90 Heoloje o 3

YETAL 216.65 Ha LIERLEE

(2) Kargyraa 4 Efolol 73 g 2ot 22

(17 8>3t 1ol Kargyraa & Etolz ofe|zf Bz T|z Hps| Steje wH90% selofMel TE F A HEI L 186.80-284.57 Hzolo|2 B B

7 TNEFTHAL 206.85 He2 RERLECE

(3) Sygyt 4 Efolol =7 Mg misfe ¥
<32 9>9f Ttol Sygyt A EfolE ot2|=f mz £|2 H{A{SHo T 905 HoloiMel MEAZ B o HEL 7039-75.15%°002, B3 AEiAE

o 7150%2 b MEIXE § 8 EE kW & Aot

(4) Kargyraa 4 Etolo| B3 MO Hshg 4 &
<22 1053t Tpol Sygyt 4 Etolz ot2|=f oz |2 H[MSHe =i 90% H{QloflMel AFHFZ E M EL 62.12-72.95%2 Sygyt A Etol ik
Yo AIAES HAR MR VAR G0k oY o £ et
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= DFx1 5630 vs, DFx2 4203 Samples = DFx1 6701 vz, DFxz 351] Aean
i <r=0,0 Mace

fEESH

] ode 204 60
I i Median | ket | Mean 198.43
| Range(B0%) Fx (Hz) = . Ranaeio%) 1710579207 49
| Probabaty | %) = * | Range(a0%) Probabiity ( %) = | Rangeisow)

57 _199.43-211.01 |
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3.5 Doctor speech®l Real analyzerg °lIg ot 8 A 1t

(1) & “ﬂE 3] En '1][-

Sygyt 4 Etol2 of2[2f 2 E|2 HpA{Sjo mip| mA TR Z WAL 202 Hzolof3 , M3 29 EL 51 dBoloje ™, B2 £ TX|L 1000-
200 Hz B @ ooliM SME[ojEH(<I 3] 11y 22 ).

Kargyraa & Etol2 of2|2f mjjz £|2 H[A{Sjo ] B H T WAL 100 HzE LK speech studio YAtellMl 2 AE| T F T4 191.08 Hz

oft ofo Afolz tietcf2, o of E L 56 d8oIo|2 o 1000-2000 Hz TH g SfelM B2 €I WAt SAElolet(ca 2| 12> A2 ),

e e g et
'ﬁ ..\ I.;-’v' ‘ qull | s S S y [
L e s |
X £
= . ‘nﬂM 0 MHIM ul‘lw 1) ‘ M M M
T T R
3811 Syqut A Etelz ofz|z 32 12. Kargraa & Efo|g of2|zf

dzhE 24%s o 2zYs 24ge o

(2) Power Spectrum 2t

[ E|I:l 13>°1M | "1 1 EJ“‘_.’ Syqyt 2 E|‘°LE °|‘E|E$ “uE ‘:IE “;"l"’g T[] Power Spectrum 'iI!I‘E °§ 1200 Hz EH §°ﬂl°1|"1 °|A1 "J_”‘“ i
‘E’ ( E °|1_)°| EI‘E “H%g g c} 1(til-!i|°i °§ 10 dB °|"$9| 1‘1;55 8o/ A ‘E""icﬂg ‘-’1'1"’?“;1,\1 , €2 E||J 135014 2 "1 1 EJJE 800 Hz cif
g ofoliM ot s{=fufe (o gf)ol 10 dB HME TSElf M2 2 S{EHE S{AStL WItE 8 ofct.

<38 wollM ¥ 320 Kargyraa 4 Etol2 of2|2f o2 £|2 H[A| S| mip| Power Spectrum 32 1500 HzEHOllM 15 ¥ ®HHHS ©f Yk
b9 dB AE etelof A2 2 HEHE sjasteia (12| judel 2 8 I 2ofML 20 B =HulS oM of 7 dB AE YE Tk YLtE[] Al Hi2 2
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38| 1u. Kargyraa 4 Efol2 of2[2fo H[A{SHO T power spectrum

y. 2 *L

80| HiMo AMMSIL o222 37 olx Qe o2 (The “double-source” theory)at 2 B°IZ (Resonance theory)®l ©|FF. Chernov %

Maslow (1989) 7+ % AfstL o|Z olo o|z o chel &g 3t cfy of WAchel Gy ¥ o F0 o Spc of arx| gintfo 4 =|ot u|A o} & cfe

HL L2
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mPiM aprfsteil off ofA] L C 1 ojojoof oz o] I|X|L g8} 104 (Rear cavity) £ F{She] OfE k1 1 Spejct 1 ELt Sygyt A B
ol HtA Al B2 E| T|X2 otE | QIshA Sk 2 5iTfol o Aloje B Bfe of3g YoII, =3t A|a Mo ate | QISHA Ajchet Tkl
SEH WHAAIRIE e ol MBI AfTfE|ojct. 138 & MAL o st MEfAE I tajcho| LiFe HE L1 287to] ¢ x|l Bz | ||
E oL ot W3t ojss} f2jo] ofEt 2o ojo 4 oloEt. Sundberq(i988)L ©°l4 o 2|3t Sfo| E A{St o Aol & ofof 9|t
overtone singing®l 2 E OfE oF M3 X OFE oA Z AL LSt ofZ HiAlof o|8tef BfL ofA|Et1 HLE Sfojtt. 121 Bloothooft(1992) &
o oz mAZ St giohML ME Tfep Ale AP 55Ot , Hjo ot @ It e ote, BlE ko FHo| TORE AL AL of o|ofof
OfE oiA|cta w1 ste] @ 2o W2 o ClufR|sf F ofCt 1 3L} Tsai(200u) £ © HLE Sf ThA{ofl o|5s| tACH B ojofla Ach 9jo & Bt of 30
dB ALe u kHz A 2 %ol & ¢ (pure tone)@ BFE L T O[2{Sf Tach B ool g2 Eof ALk 9jo o Hfe o AEfere] X E AlAL ofsto
Sftta 7 Apspejo Lt o8| of3 oML 125} Tpa{cho| ofsfo IfRfel 4 ofoirk. 321 (32| 11>3t (32| 2>t Tfol of=|3f oz £|2 uf
Moteje T ATEEZ 1o U AjStelo mHmz c| T|XL £ AEtol B L oA 10002000 Hz EH 2 cfollM S{A{EIoje B Al2E otE T o
BC| DXE Mot oL o LEtLICE Sygyt A Etolz B oo uiAsio mi R A THAL 1822y HeE LEfLt ojufA{e 2 Sygyt 4 Ef
oL HEMeIME 100 HzollM 200 Hz BH 2 ofollMf TIg 3 mk4 2 AMZ SH LHE S ©f 4 ©|ofFt. Klingholz(1993)E & Bl2] B2 £| XL || ¥
OE i A2 B OpE OfA S{ME|CED ¥ 28t2 o|of o[% o3 ef o WYIE ¥ ofch. Sygyt A Efolz sEASE TRl RIA Ao of T3 1y 5 Eps
L 202 Hzo] <32 13>3F Tpol T A WE 2o 2 HAStolo mfiuje £ E &St HHS of |0 dBRE YSHEIL T2 IS 4 oL Hl °lF
HgetElL olg L tet MEhAZ off ofste] LiEfLEL Fo 2 AYTEICE. Klingholz(1993)] oj3 of o|ot® & ojo| oz £| T|X|L 7 Tts clold
2 Tfa A uie o zolo tt2 a=|uch L EFAT OfE of A 4Aoz oz c|z ofAlg|cta HiE Stef of8| of1 o Haet £ oSt TE 2

A

gojct. st e o] 7}

>

& Mg Yy zuts o Afolufe off ScjElL g oz o AstHoz ojzcimA|Z St 4 ofL g oz ofsfst|

3

nin
rio

9ISHML 118 % uha of ¥fg off chs A{3{ol E|@ Stch. Source Filter modeloll 2It3] ¥ 3 THa H QUssH2)O Y2 GUI3IHZ), G3lisehz),
(u(282Hz2), €u(327Hz), B®U4 (u58Hz), C5(523Hz), D5(589H2), E5(65uHz), F5(719H2) G5(785H2), A5(850Hz), BP5(916H2), B5(98IHz2),
6(1.0u7Hz) f 22 ®Hf2 ol Z ASte| mSE I|Q 7 p4 of HfS of UYL L Sf @ Efd A HSE mf |2 dBM] 4 SFEFI o[ oo™ MEE E 3t

sf @h 2 8ol 8 ofat &o| 91| o|a o @ ofof o|stoq uje of YE T} sstore] o STy YAe|ch 28 kac e o=st s

L
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olg stof
MeEe® g g ofg 4 oL TR Ol ool FRCIE g SR 2 ot

Kargyraa A EFoL M[M Al 32 E Sf oMo & LAY JPAfoIML Sygyt A Etolz spm{so Tl cf 9 £ 4 of T Ro| cistojo of TAch 4
4ol 510} 2o] ofc ofx|A|E ofojet. A{chel AL © Sygyt A Stolw ot SpupsH ¢ Aok Yol IYREIO|L o AE ¥ AT T HatofMs

gl g e s 458 R g or g YL ¢ chfe RN 4L £ %L gt hgshel gl g

L
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A0

Mop 4 ofeict. I Lt MR TS YAMOIME (23| 633k Tfo| B2 A AALA Ol ME TpS{o| S LpEtLf HE2 Elojl ZpS{o] atA| @ Bt
Al & Al A|E ©f Stskeix] WAt pe @A o 81 ofL o|x o (Diplophonia)el Tke{e H ofFf. AEHBE R|E Sf TR H|2 X AALxiol ALt
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