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2ol 71 FFelvk #HHAZE oy Ues AgE gmold /&=, w, B, w, ®, A/FO] 9]
g}, ghmolo] Sa /e A FEeA TR Aol o]Fox ve AEE ol /s, z/¢ V1R 3
o|FolA = FHart A9 vtk AT NX 7 2 (palatoalveolar) & 27 S (postalveolar)o]&ti e

, ol o] TXAHo| Folx e AFE FoldE EAlSHA] @R, dout Eode EAlgltt.
47470 (alveolopalatal )& A4 F7/| S (prepalatal)olgtu® E =, o 47t A /Mo 4% =
ZW7hE Zo A Z25E7] witolth. wole] Al #EAE /R, =, &/7}F oo &FFrt. HAES(retroflex)S
osle] 9 mHol JxFe] @AY FEstodA 2SEHE AEe] HSEde dE e oly xWHo
A HIetdA 2SEvhE AolA FHE ztel7k vk, BT lS(palatal) Rizol AT F-Cll
Tt 2SHE 428E Tt APl (velar)S ZEo] A Y- @AY HIE 2gHE &
to=ole] HAE/ 0, A, n/ek Ml Jo/e] ol &3tk FAG S (uvular) 2 el Ao &
Mol AW Aste] 25w 4288 @etth. Q7S (pharyngeal )& 1 F50] <l
AR g, mpA o R AES(glottal) = Aol 257|#Ho R AMRHo] 2FHE ATE AAS
& /5 /9] EA gt

o 4
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T e N

= o i ox
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o

of TGO T - S -THR N o (T -

[e]
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2
N e
% o[ A
=) ¢
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oo

oo
Ex
fru
x
oX,
Mg
4
oX,
o
=2
-
tlo

o B 252 9 aAd dF A, 28 Yded B F AT P T4
goh. A WA WeR, §9] Ao oty & Tk, & d4S HY ARt A=, 98 A4 H
282 #HRES(close vowel), &8 3 ES(high vowel)olg}a 3n, 4L IA WP Y& 28
S (open vowel), =& AXES(low vowel)olgtal St} I8 ARSI AHEES9 Aloldi ve 2EE F
E&(mid vewel)olgtal sh=dl, o]FEe2 oA & Hd ALV ¥ AL FiaRES(close-mid vowel), S
W 2 &-(half-close vewel)Z S ¥d A=rt o & FAHES(open-mid vewel), =2 WH|E-S(half-open
vewe ) 082 AE & vk, F HA WEd o AF AT AP FHo o= Fio] M FEHETE, A
ol YT 7HE LTEE VIl R dHE wAE Aeolth. 1 Foixl Fie] e &
A 4 2-(back vowel)olgtal 3sn, 1 F3H&
Z5ollA Fag HETh He A2 4
o o

HA+R S (rounded vowel)olgkar dfar,

rot
23
-
fe

o

Ir

&S AMRS(front vowel), H&Eol Jde ZgS T4
A X S (central vowel)o]gtal ght}, mixato g o
o g A 9&o] BaFA Ropx dog HoluoE e
o

H
25 HeE2(unrounded vowel)o]2kar 3o},

wa gold $E, 4w, 92, FEHCl AW, A4, AT, AEH B, A A0 49 e A
olop7] @l ol AMHow e FHHOR wEe] A F Qow, £2% Bi FF AVE AU =
Y Z ol A Amait Aol Asath AT d¥F Ant €4 god, 1 &% =@ Adevin
o 5 o

oeld TR ssome A, /W, MM, £F, W4 5o /15 M3 gon, olF A% G 3o
WA (ex. ek U AL, BEE, LA AL, BA198H A4 00 Ak, oled@ ke Bal w3
ohol ol%g o 4% BUT 5 Yt

W3t golol FYE vhay 2 1A wskgelst /1 4H wabglE Al fek, ol £l grre
FF QREe Aol ool ArlE A9t worl, oel@ YUt el BAY 800R s FoloF,
Bolx, ol BA WA ol o8 Folrt o A7} et

oele Aulel Ve dAle] Slsl AeHeR AL WANI F A ABWAIE 08T & Ak AE
WAl PHE 2aAY ALE AT 5 dEd suA FrE R, AN 2UR olFelA ov, o
g ool ARE TelTe Yuold AR WFS Wl sy Al Fol v whals A nebA &
N3 mole] A7 Wl we Ahn Aol HgaA K, ol 2UY FRLFL WAAUG. olel
Qo] FueBol T/ AFse] 5L QAN

=
— H =4 =
Astar, 1o osiA Fde] Este] 5¥FE THGEE e vk wEbAM o dHEE ol8d WE
I
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HA7IE olgstel Ao Vse FdsES & & Qv
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%132 R ougel me A A IEtel TS el T

£ 14 B ounl nE e el uhE A AA B8 A

% 152 2wl me MM, delelsia, deleulol el T4 oA

% 16 B ou] nE delHaa Rt S48 28719 Bel 543 W 4oz sese AdE
178 2 owyd] ot delHaARt S48 22719 Bel 54 W 5o sefshe urh 44w
2=

£ 188 R oWyl nhE delHaARst 22719 BY 54 WE 5H0R veldug st we d9
F W 54 9

108 B owwe] nhE delHaARst 22719 BY 54 W 5H0m weldug st A4ge] d9
F w3 54 9

% 208 B owge] me dolEsasl 237 Bel 54S wat 5302 vetats] st WysE du
% maAs dAE

%212 B ool me dolEsasl 2871 Bel 54S wa 5302 wetats] st Wyst du
T TRAZ2Y A dA =

w22 B odgel mbE delesi sl QASHE W 5 sele 9% dudF ALY 44 Lol

2 7 AATE sl ol et 54 RS @3t 50w dofshe oAk

£ oou ¥ oWl wE T8 A7 Sl os waE 54 A4S 245 deldsN st
Alveolar Stopl & Holdl= AS vkl dA =

¢

=]

=]

ic

ol&

% 252 B wgel W TR AASH oW AAZ} sl ola) wekE 54 482 S5 dele st

©]Z Bilabial Stopl 2 Heotsl= AL Uehd AL

X
1z

N
o
it
< m

oiced Bilabial Stop¢l /™/$} Voiceless Bilabial Stop¢l /3/= 3o}l 2A] 238 to]g

H
N

o
e
i3

2 ol wheb A A, b A, SAFASAA, AdAA, Zobalx s
g A&E SAsAL "olE |57t o] 2 Voiced Labiodental Fricative® }o}sh= 4% LR oA 5=
28w B ool wep A AlA, ok A, SAFISAA, AWM, ZokalA Tt St ofa wate
£S5 =Asla dolg A F 7} o]Z Voiceless Labiodental Fricative® Itelsls= AS veErd oA =

292 ¥ el wet MMl o8 25vd =2 54S FHSSta dHolE A Fr 4] dolE o] 2et

[}
w

i

= 30 B el ek F4H A, W A, SAASAA, A0aA, Aokt sl ola) e
$% ReE 45 dolHANRTt o F beef/ A [biflehs wolx slelshs 2 ek dlAw

A5E dojulolEE Hotd o BEHE dolEWolARE el oAE
= 32 B owel me AA%T} 91Re AAHY] A9 B2Re A58 AL U dAE

T 33% B ddol uhel dlolE A AE s vlolEulo] 2o Al o A%

1 o)
s}

wgol weh w44 A9 o AT AR Sl ola) wEE 54 Aee Z4a volHd

E
=

A

2

|

%348 B owvo] mel dolg s Re AFEE dolgMolaie A4 E g dAE
%35t 2 owrge] wheh, AR, delHa|AY, HolHEAY, Helguel At A%E AL Urhie &
© 368 B oune] wel, AN, dolgalAR, dolHEdR, Holeuolatst AEEo] FEa AL U
g oA

=372 el wel, dolHiEARTE dojdolEE AdE ¥she AS YEE A=

% 3 ¥ owge] e, dolHEAYl dlofdolHE EAE E¥W A2H AnE BdsSE A% ekl
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=39 B oyl e, dolH RN dofdlelHE EAE EFF A4H AR wdsE S dEhlE
T U2 A=

T 402 2 Ege] uhel, dolHi @RI dejulelHE EAE 2T AAH A xdsh= 3e vEhE
T U2 A=

T A1 2 oawe] wiEh, dolE @Rt dojdlelHE AE TS A4 AR xdstE S JERE
T 02 A=

T 42 B vl wel, dolHE AR dojdlolEE AR AZAHoR wHsta dojdolHe] xF e S
T S92 AgHor s AS Yl A=

o
it
4,
1
4

(o3
DY
N
)
T,
X
i
e
ol
o,
e
i
>,
2
k=)
il
i
Lot
1o
ki
=31
o
tlo
RS
=
-
o
J
2N
dlo
N
=

&=

m

B owyge] srle A4 ot B o3y A 9% AY B2 ouge ADEAE ARSAL o F B
£ Zo] ohge BRolth ¥ 3wel gAF 4P %L AAzRE ¥ dye] & s|% okl AR} §
oA KFE S i A B oume Al Sae Ao AN

s eSS £ 15H X 398 7Hte R A8 Awstaz) stk = 13 Z2o] wEW, 2
% = of 9Ask= FAA AA(110). ok AA(120), &4 HAS AA(130), A

H% Z}Aﬂﬁl% %@—‘%oﬂ YA A AA(110). obdE AA(120), SA4 S AA(130), Adul AA(140),
st AlAE-] $1X(210)& AFshH 3AH(10)9] #Helol] w2 W3} 53
Bl &l A 5 (200) 7} 7] olg et sl 54 AojdlolE(310) & &f 4 g,

%4, % 5ol wE A AAI09) A%, TR Q5] mHAAL 1 FWE @AY, 1)
Rol A, AuE, AFHY, TIHE, WAE, HAE, VPR, £EHE, JeE, AEE F shtolde T
B ARG By e AE5E shehat

%6, % 7o) mEW, ) FAA AA] 57 B A5 stehgel gleld, T AN0E xF, vE,

Ashe 7wl WaY F shieldg Selgond, PRRIDE g
U SHQ)E el el s d2d, T8 A0S
| olgtom whgshe Beldel weh A4 TRAIDE WSkl ols) Aol

Ialo] we FRAe] 5%
Sol ANEA WAL FHEAIDE F9 7400 FYEE AHBonA, THAL EHD 25109
27 BAol oF Wi 542200 wetd & vk,

HEY, & 99 wEW, 744 AA(110)= F44(12)0] FAF(11) e b 227|879 dszgo 9
) AVl A D HEZzo o8 wAsE npEAY](Tribo Electric Generator)ol] wW& A Z& A3 = yjeols)
7] flal wE A AZH(113) & ARSSte] #42H(10) 9] 23t 5A4(220)& sotdtt. & 10, & 11, = 120 wEW,
A=t 744 AX110)9] s dele 53 99 deE2 4gFo] vddt 45 FzE 738" & k. o]
AAE-E Asatr] 93 325-(114), 2 I2E IR PJaFA15)E 745, A7 744 AX40100&
Z2(12)9] Aol 1z Al7)E A EE(116) o2 T H ).

mﬁ

+H &

T 130 wEW, A7) A AA(110)9 IRRE(114)E A%, AAIE | MCUE T4 F}.
T 140 wEE, B ekl 31x(10)9 ugd ARgo] wabe] ulgl, A7) AR w3 u)
3 %]

(220)& wlorsk 4= oA Hrk. A7) X 12% Bilabial Sound (¥%g), Alveolar Sound (X
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[0065]
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% 150w, A A (110), hd AIA(120), SAF S5 (130), T4 (140), HolAlA (150) &=
Folrl TR £&7)# AT ANT00)E FAT £371BAA AN AN AAF] 97 (210),
o mhe WEAE), Wael we Aol BHQ30), Wse) A, Wsk A, ws FRE LY v
vl Ju(0) & stk of @l Wil 5 o o3
S8, Hes, fo3, BIE, ABLEH, FTPALH, HELH T htolyel JEH B wE 542
St wat Sel S480)& 47 ek B0 Qe W FusE 3749 we B4l

=]

A dylow 1 Xéi% ghopgitt. t&o], ”7] Eﬂ o= A AA(110), obd AlA(120), SA4FS
A(130), AdAIA(140), XoFAIA(150) 2 o] Folzl FAF X578 A9 AAF(100)7F 43 kAo =5
718 EYEAGANA sk A, Q1E, o], Ewojd mel whAlstE whsl ¥o](250)& petgtth. ol s}
Hol(250)+= AES9 %ﬁ}(Assmilation), olg}(Dissimilation), 2 (Elision), X 7FAttachment), 7
(Stress), 9F8F(Reduction)@ ©F7]|= = 7]24&38} (Asperation), 48X A-5-3}(Syllabic cosonant), BHdS3
(Flapping), 7 &3H(Tensification), T3} (Labilalization), A7NS3}(Velarization), x]-&-3}
(Dentalizatiom), 713} (Palatalization), W]-&3F(Nasalization), 7AW 3H(Stress Shift), &3t
(Lengthening) % 3fvte]’de] ojxtxS8 & 233}

T 159 wE2W, do]EsAE(200)= A7) FAR 2873 AAE(110, 120, 130, 140, 150)¢ <93 =AH=
AAqE-2] 9%](210), E3leo] wpE W3}EH(220), 3o wWE FxFe] S4(230), =3} WY AHH(240), =3}
WMol (250) & AodelH(310)= X3t A s, ¢iEo, 7] 040%H101E1(310)% AR ste] A 25t

A
SholAl, dlolEl el A} H-(200) = wlolEu]o] 2~ (350) 3 AFH . = 310 mEm o dloEwo]A%(350)= A
REo] SauR361), Ml 5 vl AQ1(362), wolwrel AQ1(363), ?—Xpi%% AQ1(364), S A<l
(365), A< sk AQU(366), Wil A MQI(367)& k= do] wlolE AR1(360)& 7hAaL Slrh. o]
1ol dlolEl AQ1(360)5 ‘sall, dlolElal A (2000 = AAF-(100)14 F5H g @3t d HRSE A
Holel 2 A 4 A ft.

16, 17, 18] m=w, 7] delg a4 5-(200)= A7) 44 AM(110)E £33 AlAF-(100) 258 54

& WA g5, 7 AMRE Qe 25719 22 540 54 A9, 7 A

718 wE 545 AdstdM AldE = 549 Ak wed. ofF, dlelHsA (2000 ARS

B AAQ05)NM F7] ol wE 54 A-AZel disshs ARSe] w5 (220)

oo

= il

2 548 FE3: WA, P $5Y 5452 BRAE 9
A, BRA Ee] 5A5S AT AxFE GAR o FolAw, o Fal AFHom 54 Wi SHoxn
shelgie,

ki
[\
j—‘
ki
[\l
wNJ
[\
wW
2
k)
I
(2

>

>
~N
=
o
o,
:0,15'

>
o
S
(e}
<
o,
N,
o2
ol
o
rlr
(i)
oty
dlm

534 get dagFoel oA, A7l 7

< Fobgk AAF-(100)7F 72 A5l x, v, z
%S Jwor O ARS w9lo Hels gotditd, Ay duwlES K-nearset Neihbor (KNN), Artificial
Neural Network(ANN), Convolutional Neural Network(CNN), Recurrent Neural Network(RNN), Restricted
Boltzmann Machine(RBM), Hidden Markov Model (HMM) & 3}i}ol]’de] <dargseo] 7189k 4= Qltt.

AAR &= 22, 2304 = 7] 7 A (110)7F e e WEke A 7 W &4
5

= 1_. _1
A, Aol dEke SAgemAM wEFe] W, Z4w walgs vojs) 17474 (Tongue
i A

Height)¥} A2 (Tongue Frontness)< 7HA= E& [1]2=2 QA|gth, & thE Ho=2+= S04 A4 (11007}
o R RN P £ PR fi«] YR FEHE AL ZS, gdd mE d7] A5 ¥ster 74 AlA e A
7 el 25737 2 WA upEele] dAEke npRA A S E gefste] ndAdY A S VA E B
[i]oZ A, o] %:‘ﬂ' olvel, [u]l9 Afoe e dgES 7|vte® | 3144 (Tongue Height: High)¥}
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$ A4 (Backness) & 543t dld E&oz FostA Huh. []9 AfdE 2L dEEs 7nte=m, A
(Tongue Height: Low)r¥} XA (Tongue Frontness)& FA3dle] dld Zgoz mlotsic),
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o] Z)AE W felw AAel A9 e 2 Aol =3 P 5 Ak

P

A MEMS AA, Piezoelectric (E-A<%h) WA, Piezoresistive (E-A3) W4, Capacitive W

1 &l

2] Pressure sensitive L% 2], Force sensing resistor (FSR) %], Inner particle W& ®4 Buckling
=

=

3. A7 AAM: 7] a2 A, A7) Ed gy

4. A7IAE AA: AFAYL SALA, wFAY SGHA, MEMS, Lateral A= array 4], Layered A=
"2l Field Effect Transistor (FET) 2] (Organic-FET,Metal-oxide-semiconductor-FET, Piezoelectric-

oxide-semiconductor -FET & *¥3%h).

5. Tunnel Effect Tactile AlA: Quantum tunnel composites ®24], Electron tunneling =4,

Electroluminescent light ®2].
6. AT AAM: SHExE =442, Thermoelectric ¥4,

7. Optical AA: light intensity S3HW2, refractive index SR,

oo

Magnetism based AA]: Hall-effect &34 4], Magnetic flux =% W4,

Ultrasonic based AlA: Acoustic resonance frequency W], Surface noise W], Ultrasonic emission

2.

A ©

10. A3

E AR A 3%, 9, BFA A, 284, Selmea, delzd, Biadd
tefn, e, adstelE, B, LR, netal-1EA B, ceramic-aiA BEA, Ay
=

& 2
23} 5o AR & =

R

,
o] 83} pressure, stress, =< strain 4 W2, Stimuli responsive 2.

11. Piezoelectric &A1 AA: Quartz, PZT (lead zirconate titanate) ¢ Algt®] Az}, PVDF, PVDF
copolymers, PVDF-TrFE ¢ &2} &4, AE29 2 7n0 YA 59 veiA ¥4,

yze] 4
10: 3=k 11 AR 120 7744

i

13: A

100 @ AIAE 1100 7724 A4 111 24 72 1120 AR
113: sl A2 1140 3|23 115: P& 116 A2

120: Qb AlA] 121: FH @2 AlA 122: FFAA] 1230 SFA04
130: SAHS AM 140: A AA

150: o} AlA 200: dlolgallay 205: q+ U3t 5% Y
210 AAF-o] 91%] 220: L3} 54 230: A A4

240: 23} Uy 4w 250 23} wol

300: dHlo|E|EEH- 310 do] do]E

350: dlo]EjHlo] k- 360: o] dlojE A<l

361: ARSo] S4wke] Mol 362: & w9 A<l 363 wojukg] A<l
364: FATHS] Al 365: AT A<l 3660 A& wdsp Al

367: o] A Al 370: 23l T
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