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et o] A HuE ofet AR Eae] B E XHER UERd £ Qe
o, F12 "89] 91|, & B39 A/t o] ot 181 2 59 A
T A, & 2o MHAat o] Qi

ol& HigoR st oA Ko XHES Hlw EAsHH thZ3t At

ol B39 ZHES BAod thgal Aot Jefi/dolx Fof B a9t
gh=to] S ‘oF & H|wdl HS wf, F1¥} F27} thA &2 $hto] Bg oF 7t
o] I ‘wHrt T Ytk AR IS FEokS ik dheo] IS of = 5
7F oA $FOoE U2 Y2 Aglo|1, go] BE d'E 7F FE B0tk ¢ ¢t
A Uz thh o] Aot}

A7 dle7HEe] A Q1A AFjolA] Bo], Hlol&To] SMoA FA -G
e AAY, 22 FEWQl digolMe oS w70 T 4 ok By
‘@7t SE9] SAH = F3, 4 HISSSHAITE Fl, F27F WobA tha o &
A Az AL 55T F A, AAR Fheo] B of B} o ZAo]
ot EZ ‘a9 oF 7} B|Sgt Aol ShARE ghato] g oF 7} Bt ol oA
o] 7Pk SMolgk= Aoltt

Z, vlol&d M2 o] ‘wofl 7ML, 9k vlsst gkt A =opy] S
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HE 719 4 1 19 B4 UBl= 159 ZHE(Formants)?)
et P L szt 427t Feks B Sk gE AT
Skl YA Q= 7]74] Jojg&52 T4 F(Resonance Frequency)
H PFE Yo EW 54 27HPitch) 487t

Lo 0+
N
[F
L
)
mlm
mIn
i

apsp] w, ej_a ulgre B9 ¥ ol 3718 A5sP BET, 1
2L 139 2719} moge] et 39 Fuig U Hrk QUHOR o)
29 e 271, o] HoH & 70) 2e7t wSolAt. S s
E42 Holrt mHEs ZA S 199 BE(Body), 2UEY B

Ur dH], FA|, ARl teh 25 o] 2A westal ofof et S42<l

#71 At OME} A A THER UEhd 4 Qlrh guky
o7 AFEE W A9 HS Ue & ié l AE 2TE %J‘é%olﬂ‘rl‘%
2], E3(Vowels)> HEAQ] fAd20lH. 4859 Z2E2 M 5
o FTH B XHE FuEQ, E9] A5 2719 ZHES(F], FZ)

£210) £3(TimbreolA Holit 2210) 54 434 Color Symbolism
o fNE olok17} Hm et Qke g, B Aeld AR A
7H) 02 el WSakE, BE TiRjolul} ojut Zgdolt 2L
U] gk 23S AR T A A4S ol 8k o]gi7) st Al
5o 4120 B2 Re 4 9] Tl oIS B0l 4 27} Tiehilol

1) XS HIZE / 28T &4, FA 12mRY, (R SRS, 2020), 66-67.
2) “Formant Analysis,” https://ccrma.stanford.edu/~jmecarty/formant.htm, HAY: 2024.
4. 24.

3) “Color Symbolism,” https://www.interaction-design. org/literature/topics/color-symbo
lism, AMY: 2024. 3. 30.



54 H %846
T, 7hEeks WroE A8l Soltt

EWo] met g Tojdnt g T EyFoz MU 4= it
-AY4 23Y(Zena O Connor)4

olof ‘oo 0] @ % 9] 7} w-Zo| ojmgt M(Color)s FIAIITHAM,
oF719] S0l E% :‘5} A AGAZITHE A7 Alg Hojeal Sl=t, A
Fet7lof oA B2 A7t Jou d= =etv]o] tigh A= mlmsh
A7go]tt.

2 =52 o4 B30 ZTHES} ojF9] ZTHE E/4JS H|woto] ojF F
oA FAMIE AYAL Al Atskal, 229 Hg(Vowels)Zt s 217]
o i We2= ML A TF FEZ 2ot g9 A WA A
AA(Color Symbolism)ol| taf| =otalA} it

2. O|2H i

1) ZHE(Formants)0i| CHot0d

A A= A 9A #H9 53t ojgdo] YA Sl FEt H
oA ETte+= U2 Adi(Vocal Trac)d] F5ol w2t 21(Pitch)1E B4
ok AE Sl AUEEY FEREA Hl(Harmonics) 59 202
A3t} oAl A9 AFolA A&t &7t Sl 37k AA P&

o|27|74A9] I B9 1LRE 7H A%(Vocal Cord)E AUHA ZHE
9] JFE Wwor o TUES] Fukrt FHoHA "ok A= A, ¥l
2, ATRE o 2R 190 AR A4S gEojYE ol 34

A

4) Zena O Connor, “Maitland Graves: A Critical Review,” https://zenaoconnor.com/zena
-oconnor-about/, A4Y: 2024. 3. 30.
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2 o] A Bolut Alte] A Bl wet Al
ofs} wEoiAE Aol ohle, ebut A 149 S4H
Ak, o714 B3] Quegolt 5o gAo] Jgf ekl Bt
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AA7E AFE] U= A —‘;z o e, o] FiEol Hlud w2 ATE
7R ks Ro] "k B2 AIEXHE(F]), A2EHE(F), ABZHE
(F3) 5o& RASHH, Al4,5 Ud ET Ued 4 ok

THE Zuls 2o Fl13} F27} I, F13} F27F o €A B4d=]o] =

Sa%IT

7t whet Algo] mefet B2g AT <= Qlk Fl HEHe] 9%, £ &
&) 74733t o] Qltt. AlE 501 A Flo &3 §lo] Bt gl 4
ofm &7} ¥IaL, "O'Y ‘U Flo] ot o] & o &9l Aejo]i
ofFth F2e= 519 A% A, & Hao] Au/dwt %%4_01 St=tl, 53] F1t
F29] o]z oMo Ao 932 o dIE 0 ‘A= F19F 29 A3
7b A3 a7t Bl Qle g Fofrh glor RERN ARt &

T+ F13} F29] Z2237F Bl 227k §f shoflAf v Awgstal Z3est &gt
.

2) o= 27| t=(EB)L 1 M

S 7gershil: Ede dee ofE oM SleiE) olstale
7|50} Aot FHE o 25HEM) ARl 59 1S F Si(R)FS Aol
A AREE] At S Sutet dueh Al of et diaAel Zd
(7101t felvRtole ANl Soiet 352 Bt FerdF

5) ol&t, =0l &2 At Aol =0 S8y (M2 I=ESPL, 2021), 29-30.



AGEIL, o]F0] B AxAE He] AgHT Yeko

SHFS 2 3 910l 58 Aold] GRS Aste] BRUZ HE 2
] @2 Fol WL, oS B2 v Aol Wik ol 9

s shae] S o) - YAHEILS SFIESY - FRAES) - Sk
) - A ARG Y) 22 Tt YRS ARSI, 3959 B Tt
) - LEUTF 52 20 191 U= Ane SR vt g2 24k
(FHe] s, U= Solle FAREHZ Holdof A= 55 92
AZIA Hor Stle SUSIEEEIER) e 255 - sisiES AN
st ZA9(R)= EEUERICR T v Al9jel 35 oM 25 ot
it e F 2 de Yier ks 2 HilhS ZotA 24,
TF 9 B2 7SR =50 Wk Zlo] Fefed, ¢ o ol
A 2L Fol oz F S5 €50 W B2 H 3, 4& o
oA A &7FteR & S8 9A AL 2&U o] i FTAHT 7
(> & 59| 7HE FARI. 5, 30| BE)oIH 72 S

ki

_IIN

l‘

ot & AFHo] 191*71ii‘%‘ 1ﬁ8§ 14171 Hﬂfoﬂ 03_%71 1‘1*/\1 J
Al etoll B} Frkes Aolt. sha =5 AVI=A 2 g WA X
SITH7E, 20471 o] % AtREete] A fiE Zolsto] =559 shaited]
S BA HAS

6) AT, ROt (2: Folels, 1969), 61-62.
7) WEESEE, rEololslA, (e NEEEEAS], 1980, 112,



o}y me muEct ok HHEY HES BF FALH MY ANA AT 57

3) Z2(Vowel)2| EXI

32 HoA 2R 3717 AFEE0NA FAd nRE] ofjt Aol
A okl Agdie] A A U= Aot A{Consonant) ¥} HH =
TEA ZASHIE Sk SAEAY] B33} skl TR, vocoid)
ojgfil: 3t K32 TSI OlFHSO R FEEH.

2 250k e A, ¢, de, SWNmIE)Ee) E271He]
83 A shetl 11 S04 89 o] M Fasith 59| Eolet
o] 91AJof| wt 220 Fej7p gebA]7] hiizolch

o714 59 ol sot H(IIE)AY AE Totrl F9 YA+
of | Afolofl 7HY &2 7H40] AH= FAE TITh H32 YNHY
2 59 #ol9t 59 94|, 11 A& 2yl st} FERETHY)
2 FolY] 71 & 87HA|o] gk o Qb4 §19] YX|E EAISkE
TI9olch

Al

o &

(I3 1] o9l 712 2F 87HX[ofl THEt & QoML 52| YIX|(RIZ)102t
22 230 et o oMl 519 /IXIQER

pads 4o 4
a i - e u i — :
| & . - »T 1
N\ 4
B4 e 0 T
A sl sl
=3t € ° i
b a d Mo 8ol 9zl g A

ol

§) AEUZ SRR, °
2024. 4. 21.

9) SIS ESI ItALA, ‘23" https://encykorea.aks.ac.kr/Article/E0018535, HAY:
2024. 4. 21.

10) &0k, "FolTHEZY A9t dolof W3t SFSAH A A S=E, 24
S}, 2003. 16.

3=, https://encykorea.aks.ac.kr/Article/E0062440, AAY:



W olo] gimo] X3 Wk R S ‘oF o A e ol

o Fjmo] A% ‘0 Jolo] Wweol H JkgkL ¥ 4 9k

oy mgo] HHE B3} slFe) THE S v|wlo] of| Biol
FAVE AU YA @7, 2209) BR(Vowel)o] Agate Szt 7
o] APyt Mol 35 HE Fo, 5139 Mol Wsie B4

ABAY 232 (Color Symbolism)ol] Thsf] =3}alA} Shct,

[o

2) 97 Y

WA o BZ MEE St nl=] oy 99 SagE XA il
A=2E Neumann TLIM1032.2 350} BZ 0.0 ,0], 2 -9} o] 2 &
< 718 ‘aeiouE AA 39, Z4A 3 =350l IAES] 4240 g+
EHE R it dfe 21l ME2 Z9A] tlo]3=E Neumann U87
EEHS EH HE & H S A E AR BH 2= 39 =35k 11

E

% qojert A9 Biket o GUxgAol Hlolak ke geit)
(Frequency Response)7t SQ8H], 251 482 & Slefof Bt 5%
£ F35 o] TEFAL tlolAE U 5 iy, vl S4
WA sjofsta o] 9] 4-83tolok Stk U877 TIMI03S 2 %89
go] ASEIT itk o} B Bt ohet Fo|E ZulbTir Ao A
22:9] o] o] Fatulo] Qo] W] FFak vlo|2Z AHgHL
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[T2HZ 1] US7(R)zt TLM103(0t2)el I Feti(Frequency Response)’
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wlo]L AFHE R, vlo]Zt 558 e WS ek 5
uht 5 B2 F 29T A2 oA Bt £ Aol oy B, o
F 93T We K ol BE 9 AYYOR S
23 BHE F3s FAE S30] 7R53 ALE WA LT Praar 1)
2 Sof Alge] 2eat o]9) S A1 A WSk EHIE FL, F2, B,
P4Z Tk ol o 297 19] Aelol s

ol

11) “Neumann TLM 103 Reviews,” https://thegreatestsong.com/neumann-tlm-103-review/,
AAA: 2024. 5. 21.

12) Praat: AHEZ J#HS BAT 5= 9]
I,

rr

Qlojzhg BRI AYES ¢




2 21 AEL FoiA U}Olii—‘*— Neumann US7Z ‘B, 9, 4,

O 9 A% A 62 244 30 il el 3ol 8
At ZF THE Fapps A5 4 Al2]o A v9r&Hsloitt. o
1

22 7}
o) Ei 7} 3129) 29| 47te] 4740] ZHE Fuks gt )RS D)
£ Rojzr

(2 1] Z oifF 819 ZHE Fh(F1~F4H)2t 310 [2FI)

o =
= F1 F2 F3 F4 (Ol
B 1083 1481 2623 3598 212
= 1313 1714 2842 3115 231
B 1225 1538 2889 3982 260
g 1532 1860 3640 4486 313
2l 1383 2224 3139 3877 351
5 1294 1909 2891 3757 418
o 1402 1884 2760 3719 467
k= 1058 1565 2487 3171 521
3% 1173 1891 2873 3719 623
3 1381 2104 3421 4429 699

5 1014 op]o] B8 Uehils RHE Zuks B, R, F3, FAS} 212
o] A%E wlslod offel [TZ 2= pehiglch
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2) 01 Bge| BHHE 24

oy B3 MES
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T 2] 90 28 ‘a,e,iou $=20 2 ‘0f04,0[,2,29
F1, F2, F3, F4% 811(7|=X0}%)

=l
F1 F2 F3 F4 (]I

a 662 1275 2744 3847 161
e 647 1901 3126 4088 315
i 485 2213 2850 3897 151
0 615 1310 2583 4040 159
u 301 1012 2464 3821 202
of 1085 1764 3582 4209 193
o 474 1133 2972 4253 207
o] 449 3174 3703 3965 232
°} 413 805 3512 4552 198
& 397 944 3266 4090 196

(3 2]oflA Gole} gt=tol9] o] 2o EAE & YEhf= ZHE Foj
F1, F2, F3, F49] ZZ}0] AXE v]walo] offjof [ 3]0 LRyt

[ZHZ 3] FO| BF ‘a.e,iouet TH0 2F 0L0f,0,2,9 2
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[T 3} ¥ B} ol ¥ A9geh 427t U= T g B
©°of'= F10] Wil Fl, F23t] A2} o] A}, 53] go] T HT 3h=of B
‘o] 7 W o AP} 24, 3] Bg o 7h Hhg Ao® R o ¥
A2 &0 5 Flﬁ} F29] AA7F 2] H7o] 9 F= A& & 5 A

Jol ‘@9 AL Yol ‘oLt WA Fl, F27h Yol &4 Ly, 3o 1
= °oF9] B¢ Flﬂr F27} Wi A & 74% g 5ol AR U E
B, BluA] oA Azt UpA] B2 B, gof B2 ‘a9 AS U9

RIZoIA AF7F A o] Hrt ofFth

SHo] S ‘o Q' 99 AL B Joj9] ¢’ ‘o, ‘u e} F13} F27¢
o] Azt 42 A& € & Ut} A oR Hof gojo] g WhZo] gt
o9 &g TZHT HiA o Holgal & 4 Qirh.

3) digdt oY 239 ZHE Hluw 24

olo] o4 mgt s S0 EHUES vlws| $Isiel I, F2, F3, F4
of EHE Fupro| A%E TeHme ey worh

(224 4] 01y 2234 ShF 81O F1, F2, F3, FAQ) EBIE FIreet Z4x}
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(1= 45 HH A9 Fof B33} 2h=o] g FoA =] Bs
oF7k Fiak 9] 7k ofe) sk v A o 5 9 5ol o
| A0 P33 FA= o] B of o vt “UJE Faig 7T
k. ol Bg ‘a9 B F3T P HISSHA 13} F27} A
Hog Fut vt

o1le) Austsol dat Hhg 5ol Folot 30| ovle] SAkS ¥
L AR, Flesno] Hg EHE Fu50] oloh FEebl 9RES
oMo SIS AAAE asol]E ek

Tmgeld o] B W% o] B oF S wlwe) ke ), Fl
I F27h thAd =2 o] B oF7F o] B a'Ert ¢ Yth AA=E
WSS HHYS Y o] B oFE a7} tha QmOR e We 4
gjo]il, gof HZ ‘a'= 7t FE o7t o oA U= v o &
gjo]tt.

ol B3 19 o] B o] &= uiRZRA] QY| &2 ‘o] 4] o] A4k,
ol B2 i+ F13t F29] Afol7} thg o] HZHT Wo] U9t gk
o] &g ‘o'vkF @ZsHA o] YA O}LE} 2= 32 39 94, & 4
2]o] AHgnt Aol =dl, Fol B T AR AFA Y AFo]

2 o] B o= A4S FHEo= ZA de ¢ ool B W 2
Agjo|tt,

-i
Sha

|
ol
ﬂd
r+
o]

5. BT 01 DSO| M ANY HlI

H(Colonfs Se7h AGE B WAIS Trhz Uehict A4S B9 ¥
9] 240l 29 AL RAT 4 6k, A AR
e Ay Bo) Beis ool EHE 75 YAt Bugos
B WSYH 26 F5A Lyjo] YA, Rt Rol] et Ei A

of wt t=A Horsd = Ut



ML Q120 25 SuolA] Akt HEE AL ok S 42,
7 W vo] A4S AF8RHTE E deof Mol
gick. 9elo) e o 1
25l o|g Ssp Gk

He
rg
>
S
ol =)
o
oxt
HL
i
2
i
ol

4 o vl JAFFS
SoWA S0t 125t ofF Zoplld vt A4 A =2 & A
TE ohL QI ol AEE o 7|7t gol Hol o1 itk Al A
Zh 22, w2, 524 5 F 7 ol 74 A0l e A 35S
(Synaesthesia)ole} gt} 3472 GHtAoR thfEg 42 & 4t
Ak, 2 FoA £8-A4 F4Z(Chromesthesia> 2515 §3f 94
Hom A mY 3 FAYY e EvEor]e TG0t aF-A
g 3R 2 2h 94 Be 94 Ao 22 ot 34 A

of oJsh ke 4 ek
o714 o7] Aol Yt ofe] FU7 AP 7K ksl L
N3 Abnne, cheat gt



H 3] 3U2 07t 8 2| MEO| BZE119)

== QH0| bz Egu FHt | Hol2™ M2
N _ Aga | = LRSS =
Kandinsky | 3Fsd | 234 ﬁyap A 24 A . 2120
h b o1
=o A/ =o
) = 5 T 5 =
Lavignac | oM | 284 70 % OE;_ g A
| o
\‘_EIIJI'_Q_
. =] - - 2
Schonberg | =M A A
b i |
. 244, | Wt . Feeen
Korsakov | #&A x| ox = A 15k oA
21T = 1 R = e |

A
= s} U A = ==
U 24E Gol UL 9k 7219 A9 gzt s 4

T2 et A 478/3(Color Symbolism) A= I HS ‘o
of tfe] AwEE thFFoz kIt Lt

13) Albert Lavignac, Music and Musicians (New York: Henry Holt And Company, 1903).

14) Bk&d] 7dA7] [ A998 &4, T&ol glojA Al Aol disted, (e Add,
1998).

15) A Y, 39 AA3E 9Jgt 7|34 MHY FHAE AF(HE s,
2004).
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B 4] 28 ‘o, e, i, 0, U O CHEH M MEIN16)17)
fian a e i o u
Geo(riggel%a chs vermilion red rose white orange black
Perroud 1l bluish or . canary sombre
(1863) orange yetow pearl gray carmine yellow brown
Clzla 5 gii)er deep black gray red white | sea-green
Miyahara et al. red reen cllow blue blue
(2006) g ¥ (green) (green)
Wrembel red green yellow blue/ black
(2007) (blue) (green) orange (blue)
Wrembel and Rataj J green yellow brown brown
(2008) re (blue) (green) (black) (blue)
Mompeédn
(2013) red gray green orange brown

(£ 45 B9 o= A¥Red)o] B, ‘e 2F5-5FM(Green-blue),
T =¥ (Yellow), ‘o= H4et A, '+ ZM(brown)o] Bkt 17|
[T 404 HH B3 ‘o' 7} o3 S ETH= F3, F4= HISSHATE F,
F27} GobA] tha o =2 S At A 45T 4 3, AAR gh=o]
IS ‘oF Hr} o] Motk EE ‘o’ ‘o 7} HlSgh AFlo|7] shA|gt gt
o] Ig ‘of7} B} sig o] 77k Aol Aol

16) William O. Krohn, “Pseudo-Chromesthesia, or the Association of Colors with
Words, Letters and Sounds,” 7he American journal of Psychology 5/1 (1892), 20-41.
17) P. Mompedn Guillamon, “Vowel-Colour Symbolism in English and Arabic : A
Comparative Study,” A Journal of English and American Studies 47 (2013), 31-52.
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6. 2

rHu

BE 719 aF 1 9719 E4S Urtdle 1179 EZHE(Formants)
7k e}, 7] 48] #ut o AREY] Bae] REE ZHER LER 4
=t F12 g9 A, & B29] /gat o] Qltk. 181 P2
59 A% 9, & B3| HAuAy} ol Al

HA sfge] ZHES A thaat 2ot g3t Z4EH7} F1-F49] 3t
EOI7F Hlssstal, Bl "ol F1-F49] Fub o7t vt e & o 3
ot S F39} F 94 Aol7h A1, o] 7% F22 F39] Zjol7} gt

o HZo ZHES FAshd thadt 2 I m/olA gof B o
o} g0l B oF & Blus] Heke w, F13} F27F T 2 3ol B
OoF7F gof g w et o ot Al T2 ShEAkE T ] B
oF = F7F oA YFoR L}i P2 &Fo]1, Yol B We F7FHR &
ot A Ao U B o2 AEolnk
Jol B 19 o] B O] = UM, 22 ‘o Agjo|x|gk,

B TE F13 F29] Ao)7h g o] Bkt @ol AR g0 B

l“ #AsHA Aol UA| eh=th F2= 2 99 94,5 429 |
T Aol Q= Fof B i A AFolA Uk LFo|al Fo] B
ofE YT FHEoE A EY A Wl B9 Ul W2 ol
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Abstract

A study on Synesthetic Color Symbolism through
Comparison of Female Vowel Formants and
Haegeum Formants

Sujin Ko

The sound of every instrument has unique formants that represent the
characteristics of that instrument. Not only the sounds of musical
instruments but also the vowels’ of the human voice can be expressed as
formants, and F1 is related to the position of the jaw opening, that is, the
openness of the vowel. And F2 is related to the anterior-posterior position
of the tongue, that is, the frontality of the vowel.

Based on this, a comparative analysis of the formants of Haegeum and
female vowels is as follows.

The formants of female vowels are analyzed as follows. When
comparing the English vowel ‘@’ and the Korean vowel ©F on the graph,
the Korean vowel ‘©F, which has somewhat higher F1 and F2, is brighter
than the English vowel ‘@’. When actually pronounced, the Korean vowel
‘OF is a bright sound made with the tongue slightly forward, while the
English vowel ‘@’ is a somewhat dark sound made inside the mouth with
the tongue turned back.

As seen in the color perception results of synesthetes, just as one feels
‘red in the tone of a violin, one can also feel red in the haegeum, a
stringed instrument. It can be inferred that the vowel ‘o’ has a similar
pitch in F3 and F4 compared to the haegeum, but is lower in F1 and F2,
so it has a somewhat darker tone. In fact, it is a darker tone than the

Korean vowel ©F. Of course, ‘'’ and ©F are similar sounds, but the
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Korean vowel ©F is closer to the tone of the haegeum.

In other words, the violin tone is close to the English ‘@, and the
similar Korean stringed Korean instrument, Haegeum, is close to the
Korean vowel ©F, and the tone of the Haegeum can be said to be

brighter and stronger than the violin tone.

Key Words: Haegeum, Vowel, Formant, Color Symbolism, Chromethesia
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