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(230, W8 e} Hw(240), W Wl (250)e] TIF TlolEE AT T,

n

dloEf a4 5-(200)+= ol 7k HolE&& F5skaL, dHolEHM&F(300)= o2k vlo]H S dojulolH (310)= A

2k JjA Thol= B =M AaEe A g

T4 B g | e 1= e A4 B s
A EWola, & 5% B el A1AA e wE wel s shol= B slEw Al SFEEE B
2skE A9 A A8S EAR =t

T 4 8 = 5o AR wpe o], A Al (110)9] A, A (12)9] A5 aFEAY, 2 w2 3t
AAG, 2 iRl AEY, Aak, AFAY, Fxk, AdE, ddE, IR, FFE, odE, sk T
stutol el A AAe] =7 S 548 dhefdn

T 6 WA & 102 247 B oabgo] A1 oo whE @3t A slol= 9l wj=wl AjxaElo] TheFg A AlA
g =AE =¥ott,

2)9]

AT

5 99 A8 vpe} Zo], A AIA(110)E FAA(12)0] FAR e tE & r|ATe] A5G o)
A= AT W HEz o LAEE utE A7) (Tribo Electric Generator)ol] W& 7 &g EA4<S vleofslr]
& R AAEA(113)E

Ahgstel sharel wak 54 (220)2 skt
:ll

A AAM 1100+ x5, v5, 25 EL A
ol g3dle] FRFA(12)S EFste L7 BT EAd 93 @3 E4

T 11 % E 128 77 B oubgel A aade] mE sl /A slel= 9 =) A xEle] A Al Rz
A =

T = O]T;}_
119 R 120 AR upeh 2o, TAA A0 B wv g2 p4Ee) vue UE gz 7
g drk o, A AM (110 = AAF(100)E ZHsstkr] A7 =R (114), 32T (1145 A% s

J
F(115), 77442 AA(110)0E 7744 (12)8 d™el] n2A7]= H2A-(116) = T3 € ).

ol wet £S5 Wele] vhE 2571

%6 A % 9o EAE wsh gol, TR AA0E 2 NS 5 3
CHSE F St ol Bel 5L slord & 9

st 3 WA SAlel oJa) AE Hdw, AR, YR



[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]
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132 & 2H o) Al ool uhE @3} JjA Jhol= B vEw AJAgle] AR AlA o] IERE EAR =

= 130 AT wle} o], A AA(110)9] 325 (114) & A, A3 =2, U2 49,

14t 2 gl AN B ek AN o= R Fmul Axwe) T34 AN s B8

Ll

T 140 Z=AS ukel o], A AA(110)+= SRFe] thgket xRS0 sl uwhE FA(12)9] AEE It
sto], AR wsle)] whE Wl 57 (220)8 Ford 4 9t}

d& o, 7744 A4 (110)+= Bilabial Sound (%<=%), Alveolar Sound (X17&), Palatal Sound (F-71&)
& W 5422002 sotd 4 vk,

O

= 159 Z=AIEE wpel o] B oabyo] A 2aA oo wE 23l sfA spol= "l wzmu] AjxwloA] | E7FA Al
(110), <A AA(120), S4FSAA(130), ANAA(140), X oFAA (150) 2 o] Fo
AAF(100) =, FAF 257184 AA7E X AR 912](210), Tste] mE TshE7(220),
w2 shake] $579(230), wshe] Ak, wsh A, w3} FRE Edhehe w3 U A

o], el 542208, Azko] WHA W WS ANHA L, vhRes, HBeRE, WeH, F28, B
g3, ABES, HEARS, AR T shleldel LAY B we 542 Gvart, wE A9 &
(23002, w8k BP0z olsl Wl Fuks FzbAel wa Solrh. teln, ek U Au(2400%, A
AA(140) 5 B3 Ao

dolE a4 H-(200) =, T4 AA(110), ebd A (120), 435414 (130), HWM(MO) |0}l A (150) =
olFolxl FAN £&7I# A2 AAF-(100)7F FAF Ao e W BHEACNA A A, AF, 1
o], mrolo] whz} wWAst= sl Wo](250) 5 upeldir),

oluf, w3} Wol(250)= ARS9  EF3}(Assimilation), ©]3}(Dissimilation), @& (Elision), 7}
(Attachment), ZAl(Stress), <3 (Reduction)® ©F71¥+E= 71223} (Asperation), S2AAH23}(Syllabic
cosonant), &3} (Flapping), AS3H(Tensification), =w3H(Labilalization), A77l&3}(Velarization),
x]&-3F(Dentalizatiom), 703} (Palatalization), H|l<-3}(Nasalization), “FA|l¥&}(Stress Shift), &3}
(Lengthening) % 3sfuto]do] ojxtx&3 & EHsirt.

ol B I (300) =, FTAE o7 AAES(110, 120, 130, 140, 150)¢] <9ja) =AH=E AAF-9 £x(210),
whglo]] w}ﬁ a5 (220), 2l wE Ao S4(230), 23 e AW (240), w3} Wol(250)E ddojd|o]
H(310)& A8 A2l ghc},

old], wlo]EME-(300)7F AojulelE (310)5 AAste] Aol lolA, wlo]H &4 H-(200)= dHlolEH o] 2%
(350) ¢} A5t}

dlolEfH] o] 2 5(350) =, AR 29 (361), A9l &4 &9 AR1(362), dojdel AQ1(363), THEe A

1(364), A MRA(365), AL L3F AQ(366), L5l A A< & Egshs o] "oy AQ1(36
0)& 7HAar Aok, oleldk ¢l oy A<1(360)S 3, HIO]EH‘H/‘##(ZOO)L AAF-(100) 1M F5¥ vhFdt
Wl dd ARES dojulelHE Add & A dd.

%168 B 4ol A2aAde] wE wak AR slol= R wmul Alzwe) doled sl wat 5% vobal
= AYE BAS Edoln, £ 17¢ B wwgel AzaAde] tE wah A4 stel= 2 s=w Ay Yol
AT H4E 2evlwel Y EYL 0 5402 sopst A9 EAE Edolm, £ 182 ¥ 33
AzAA el we wa AR st L WEw Axwe] dolHaAsl Bees o B HE Bd 54
AL SAF mHolw, % 10% ¥ 3ye] AzAAde] e W AA sl R wsu Azwe] dole )
Mo B85 Agel B B Wi 54 UL A mvlelth,

E 16, &£ 17, & 18 ¥ X 199 EA|3 vle} o] dlolE AR (200)+=, T4 AA(110)E E3HgE AAF
(100)ZH-E A" 28799 &g EAS WA 53, 7744 ﬁ*ﬂ(no)i g =57 2 EAo] g
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[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]
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59 49, FAA A0 25718 B8 54 AdshEA

r__}.«_“

e =Yl 54 dEgs v

o1F, HlolEaA (2000, Aol BE W3 54 AL05)eNA oleld B B4 gkl tga A
th5 A (220) & Shebct. ol ARe) L sk 54 AL)E 2 el el Ang us
]

% 200] EAG vhsh o], HlolHaA (20007 BEeHE AR F LeAlAE, AAF(100)] o8]
$71%e) B 548 v} ?M ol 4, 24719 gel 548

az_rg

T 218 B omge] A2AAlde] npg wa Ji shol= Bl s=w) AlxEle] dlolH AN TF 25T BE 5
Be st 5o w dotsy] fjate] E&ete daels TRAEE AAE EAIR Ewelal, & 22% 2 Uy
o A24Adol whe w3t JfAd Thel= gl gl=w) AlaEle] dlolH A NTF 25T Re] =Y 548 wE 54
o gotalr] flate] &&ste darElE: TEAZY duE A EAg mHolal, & 238 E ¥yl A2
Alofol] @& W3} A Thol= Bl Huw] A]x®o] A Al wskE 5 RS W3t 5P0F molehs
daEF ZTEA2E B E=oltt

To21, ¥ 22 ® % 230 EAIg vkel o] dlo]H A 5-(200)7F Rt w3t 54 shob darg]Fel glojA,
7 2Rl ©@9le] Eg dotels dAlE, 25713 BYEAS gobe AAF-(100)7F A (12)D 5
X, y, z5g 7We R T ARG B9 Yg gobeict

[*]

Juf, <8]5S  K-nearset Neihbor (KNN), Artificial Neural Network(ANN), Convolutional Neural
Network(CNN), Recurrent Neural Network(RNN), Restricted Boltzmann Machine(RBM), Hidden Markov
Model (HMM) 5 Bhutol’de] darg szl 719 4 Q).

dll

A =
31’444 (Tongue

2

g Bol % 22, ® 230041, A AN 11007 WE ] ek U4 2w WekRe shelshs 5
. Aol wels ZAgoms wESe] WHY, 4= dse s, oF

Height)¥} AAdA) (Tongue Frontness)S 7HAl&= 23 [i]o=2 <lA]3t},

ol
_(

TR, 7 AA110)7F AR A e Ao dElR ess A A, el mE v s
wstoh £ A0 Y sl z%wz 2R WA vl MAEE vRAVINEES stetste]
ﬂﬁ*é J

o 9y , 1144 (Tongue Height: High)¥} $dA (Backness)E ZA3slo] 3
3 Regow HHoldA Hr. [19 Afo=E 2o JYES 7|wte g A4 X (Tongue Height: Low)rd} HAAA
o B2Eo = gotsit),

d A (110)= shAke] wsfe] w2k A [i], [ul, [19 2& Regs 23 5
g, ol B wal 54(220)% wlolEHo]A2-(350) 9] ARLE] Ha whel AR1I(361)°l thedtt.

o
<
S
o
fr
%

T 247 2 3o A2 e mE @} s Jlols W =l Al AElo] Ho]EF| Al 57} Alveolar Stops &
|3t A& EAISE Tt}

= 24°ﬂ FAgE vk} o] A AA (110)= kbl 9fs) wste 54 A& 28t 54 (220) 0.2 SA S},
] Ag-o] w3l 54 (220)2 dlolE o] 25(350)9] ARF9] 4 @9 AA(361) teHH, ol& dlo]
F(200)7F Adojdo]E](310)<] Alveolar Stopl. & 3folsht}.

T 250 ZA|E mRe} ol A AlAM(110)$F SHH A (120)+= el olel watd E
(2200 0.2 ZA3%. olg|d A2 23 54 (220)2 dloJElHlo] 2R (350)2] ARS9 2
25, o] dolE 3|45 (200)7F AoJdlo]E](310)¢] Bilabial Stopo & T}porsict,
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[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]
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T 269 ZA|E upe} 2201 ?%Pé:j *11*1(110)9} ob Al H(lzo)b 3} A}oll gI%H sl £ X}%—% sl £

e, ol& do 1E10H**‘ﬂ(200)7} °1°1H 1E1(310)L Voiced Bilabial Stop¢l /®l/<} Voiceless Bilabial
StopQl /#/= aketsigict.

O

27 9k 282 Zbzp B owwo] AdAlde wE sl Jfd Jhel= 9wz Alxwle] o] HEjA R}
Labiodental FricativesE &-&3l= A5 ZAIS THo|T}.

T 27 9 = 280 EAIG wpel o], A AIA(110), <FH AA(120), SAFHSAA(130). A HAlA(140),
A o}AA (150) 2 3hztel] ofd)] walel 54 A5& w3t 55X (220002 FHT. olgfd Ao w3 5A (22
0)2 "o o] 25(350)9] AR 4 o9 A6 &=, o|E "oy alAH(200)7F, = 279 4
$ 2Ao]Ho]E](310)2] Voiceless Labiodental Fricative, &= 289 799+ Voiced Labiodental Fricative®

20 ¥ wge] A2AN ol whE wak A Aol % T Asge] Helgsan % Yoleuelxe] o

T 290 TEAIZE mEe} o] EAF AlA(160)E 3AZF A A (110), ¢bH Al (120), S
A (140), XobAlA(150) F dhuol S AFE3l AFstol A whslel Alo] w3l T 59 i%ﬂ% £ 1
J = 3]

sl AW (161), F45F A ¥3 FH(162), HAdold T AHH(163)S AUl (310) 2 AXste] A ] gh
o},

E3], F7Fo g X3 obd AME dHEs AA(12D)E 7|Fo R F A (122)9 = 414 (123) 9
AAAE 7oL 2 #ZA AAE AFsH, ol Y AA(160)7F AT zH dotEE EEHd FAHR]
z272 %’M Hdﬁ} AR (161), T4 34 A3} 41 (162), Wddojd A AR (163)9 7 dojdo]E (31

2 owye) A2AAee e W AR slolm W v Alxwe dole NI} 54 Wz sots)

= 300 EAIE whe} grol, T AIA(110), S A4 (120), SAASAA(130), AN (140), A oFAA
(15007} Bbel ojs) Wby 54 A4ev Bge S, delHadR (200 A3 Bes wah 5422
0oz ettt oleld 74 Ameel wa 54(22002 [b], [i], [fl HolEo) =% (350)9] Amee] &4
w9l Q13610 217 hgEm, HloE s ARk ol F fbeef/ WA [biflehs wolm spobai).

= 31E ¥ e AzAA ] whE BE A Thelm Bl yE AlEle] dloE#o] AR5 AR R ofTE,
% 310 AR whel ghe], dlolEHo] 2 5-(350) ] lojElolEl AQ1(360)L AHREO] Fawke] AQI(361), &4
ke AQ1(362), whol w9l ARI(363), T w9l AR1(364), = Tl AR1(365), A wEl MR1(366), Ui
g] _,—ixi z\no (367)°E :rL/HQr/}

32w ¥ e ABAA ] whE TE A4 Thelm Bl v EE AlRELS AR ol

T 320l EAIRE whel ro], dloEj s A -(200) 9 FlolH AR (2 34€] 500) & St ool ef-of x5t
A A, deso] AT F glE TAN0)E EFHEY. FAFU0)E, FA R FHem FEHY,
Ao Ag BREs, golato], 3G, 4G, NFC § R We] Abgd S 9l

we] A3AAele] whE WE AN shel= L sEw Axg Yelgue]xre A

= 33 @ & 340 ZAE mlel o] dHlolEH A (200)2F AEE = Hlo]EH|o] 2R (350)+= dojHolE Aols
ZVA Al A wkslel] mE wksl 57 (220), A $43(230), w3 WY AR (240), w3l o] (250)8 lojdH
o]¥](310) 0.2 w}otsir},

= 33%, %= 239 High Front tense Vowel¥} High Back tense Vowel, = 249] Alveolar Sounds, = 279
Voiceless labiodental fricative® X3 sl= thefs AR S w3l EAS AAE(100)7F =45t dol g a2 H
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[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]
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(200)7} REg g dlojEfH o] 24-(350) 2] A A dlo]Efelt}.

= 34%, = 239 High Front lax Vowel, &= 249 Alveolar Sounds, = 259] Bilabial Stop Sounds& ¥*3&3}+=
sl EAS AAE(100)7F SAska ol s A 5-(200)7F "+ gk dHo]Ejuo] ~5-(350) 2] A

g o] A4 de] uhE wEE A kel Bl v =M AJAELS AR molal, =
of Addrleel w2k R Zpel= Bl vjE) A[gle] A dHoEs A, HolH RS B o] o]

= 350] EAE vish o], el AladAele] wE wal AN sfols @ MEu NsEge §r]How A%
Ho] A= AMT(100), HolEAA(200), HOIEMEF-(300), HolEo]AR(350) R Hlo|H EAY

3601 A vhsh o], AAF(100)7F AA Z&I\eel Akl Bape] wael mE £g7|H B 5A
At ol% dolElsA (2002 ATsa HolEl (2000 o F ojdlolElE N, ANH o]
g ol }

o}
37 WA R 41 717 B owwe] AlsdAdel W wa A4 Jbels W wEw Axsgle delHEAR o
odolE g wHGE +HS

% 37 WA % 4le] BAIG vk o], AAR(100)e] o8] HER sAe TR 257w BeEHe vl
AR (20008 Fal AN 917(210), B3 54(220), A £4(230), W3 U A (240), W3} W
o] (250) & u}et¥ T},

LPAA160) = BhAbe] FAY wg71ghe] ooy WekE Bgala, dolEHaNR200)E o % Bal Hxe F
% 2

W 2e7ie] A Wsk AR(161), 45 54 WSt R (162)E ottt
o], ol#d ArEL HolEaHH-(200)°14 AojdlolH (310)= W=D, HolBEAF-(500)A <JF-=2 &
ddot

o], % 37¢ SlolelolE (310)% HlolHEHAT(500)7 FAH o HHsh: AL veku
B RAR(500)7 QojulolE (310)2 AZHow maTe] glojA, HolEs)a(20007 =
of BelBAE dlolEluo] 21 (350) 9] <lofulelEl Mel(360)3 mastel, HA %

description) st $71 ZA9l, FAZHE, Wah o5 F shtolye HHF £AE

Aot

% 30% dOlEEAR(500)7F AolHlolE (310 Azt FAHow @G YoiA, volEs (2007 =
A% Fael 28719 BHEHL loleulo)aR (3509 lojulole A91(360) weled, AA EE WL
o] Wl AE] (narrow description)sh B AL, FARHE, Wi % F suelde A FAF G A
FTohe A% vehd Aol

% 408 HolEEAR(500)7 AoiulelE (310)F AztHom E@F gloiA, delEaAR (20007 S4% 8
Ao 2e7\9el BUEHL dolEuo] 2R (35009 Aofdlol Ae1(360)3} Hlastel, WA EE Wl vA
E7](narrow description)$h 71 A9, FAZHE, Wak O F sht ol FAF £4, 1w HF o
o dlolE|(310)7h kol 2A] ¥ro} we] AQl(363)ol U F5, ol slFeks olu AR WA A AL v

Ebdll Aot}

% 418 HolHEAR(500)7 AoiulolE (310)F Azbw Fzbxom EAgl ol dolEsA R (200)7h
1=}

S
At sixte] 27| EEEAS dolEmol2H(350)2] dojdlolE A1(360)7 Hlusle], HA| qT W
o] mAE7] (narrow description)} A A9, FAIEHE, w3 or F dhjolas SAZ FXE A3
L spAfe]] oJgk AojulolH(310)E wAgstal ZAstd ¢ JEF Y Y-S EEE 5 e U3 wg omAE
A AFshE AS HERA SOt}

L 42v 2 o] A4dA el W T fd srels B slEw A28 HolHEAFE AdojHolHE A7
A Aoz xd3e ATE TAg THo|th

T 420 ZA)E o} 7ol Ho|HEHE(500)7}F 2Aolu|o]E](310)E AR AZslsla A2 HZbEete] Al
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[0183]

[0184]

[0185]

[0186]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]
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ol lojA, HolH3IAF(200)7F FA% St 257 EEAS dlolEHo] ~H(350)9] AR S &4
o] MQl(361), SHES] Me(362), Tojdke] Mel(363), A &9 Mel(364), T el Me(365) F st
o]’de] AojdlelE A21(360) 3 H]wgHT},

o]#]3k oo Ho]E(310)E uloJEEAH-(500)7} 3}l oojd|oE](310)0] #HE A %
(narrow description)®} &7 ZAe], fFATAHE, w3l g% 5 hvtolds SA w4<
247F AojdolE (310) & wAsta AsE 4 JEF Fe

i3
o

i

el A st R SjEw A2ge] HolE AR} ddojdolHE Azt
qow B A4S BAG wHelt),
S 430] =AM uksh Zol, WolHEAY-(500)7F AelElelE (310)E BA, 1, AR, 94 F shtoldowm
A ZEshate] AFE.

oful, ©lolESIA N (2000 ST el xeTlwel RS vlolEHo]AN-(350)0) ARG S e A
QU(361), SATES] AQ1(362), Tolurel Ael(363), T4 el AQI(364), T ©e] A2A(365) F SR} o]4kel
Aol HlolE] 121(360)7 W],

N

&g, X2 A4 d Ag, AA EF @$go vAE7](narrow description)®t F9®E7] (broad
description)& BT AFgcl. o]F T3 o wlo]E(310)E dHolHFAF(500)7F sFxt2] dofdo]E (310)el
#AE" A4 FF 229 wAFE7|(narrow description) @ #HHF 7] (broad description)$t A A9, #
T 5 sl dEs SAE A AR ATt kAt dAdojdlolH (310)E nA st AFEEt

st 71 Thel= g HE=w Al agle] do|HE-AN-VE ddojHelHE A7

2
(o
fr
F-
o,
rlr
oM,
o
il
HoM
>
_0\1'4
oy
ra
o 0
£ it

L 440 TARE wpe} o] HoJHFAF-(500)7F doju]olH (310) & AR A|ZEste] A|Egtel glolA, Hlol
B AR (200)7F S48 3249 25789 854S dolHuo] AH(350) 9 AR S &4 T AQ1(361), &
Ao A1(362), ok Mel(363), T& Wl Al(364), v w9 A (365), ALu3IA(366) T 3
L} o]de] Aojdlely AQ1(360) 3 Hlmgtth, olzlgh o] Ho|H (310)E dlolHEAF(500)7}F skAte] Adojd| o]
B (310)°] #E® AxAl 5% 259 vA %7 (narrow description) % 393X 7] (broad description)®} 7l

Of

L 45 ¥ g o] A4 Al

=
=
olH (310) & wAsm 7Fast 4
f
Wl G2 g d@se 492 =

= 450] EAIG sk o], HlolEEAN-(500)7F AoTelolE (310)E EAR AAsen selw dzhsse] A
Tl gl delE (20007 SAF sl 2ev)we BASHE delEHol s (35009 AR g

o
)= =X
o] A1(361), AT AMRI(362), Wl M(363), T T ARI(364), WA @ AA(365), A%
ShAQ1(366), el LA AQI(367) F skt ol4ke] <QdofdlolE AQ1(360)¥ H]mFtE. o]efgh o] dHlo]

R

(310)2 WOl ZAF(500)7F 3xte]  <dojulo]El(310)e] HTEE AA FFE HSeo umAE7](narrow
description) ® 39 3% 7] (broad description)e} &4 ZAe, FAFEHE, 23 o= F ol SAHI
LA AR AlFsle] $xrF dojdlolH (310) & WAt F3tE ¢ JEE e

T 468 B oulgo] A

=
3 Ewyolal, & o472 B o
K<

s

>
>,
K3
2
=)
il
e
ot
=
2
N
L
o,
[
WE,
=
[
=
>,
[>
et
o,

8831+ Confusion Matrix® EA
o] A4dAde] s w3} A stol= P g=w Al~®lo] E-83l= Confusion

, S
MatrixE WEEZ TAS =Ho|t},

T 46 2 = 479 =AIZE mlel o] "lolH A H(200)= ojHolE (310)E vetdte] doi A, Time Domaing]
Variance, 534 9999 Cepstral Coefficient, Linear Predict Coding CoefficientZ A}&3= 3l o]Ae]



[0196]

[0197]

[0198]

[0199]

[0200]
[0201]

[0202]

[0203]
[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]
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SN
F3441]

Cepstral Coefficient= F39 M7|E AYPslslr] 98] tbs [F342] 2]2 AitET. 9714, F = 9 FF
o= W3kl Inverse Fourrier TransformS YR, X(f)& Ao gt Fi5o] ~HEHDS vepyct, &
a Al A= Cepstral®] Cofficent™ n=0Y wjo] < %% shsit.

42814 2]
C,=F llog XUf )

Linear Predict Coding Coefficient+ 352 A¥EF EAS Yele Aoz v [532] 3] uz} AAkw
t}. o714, ne FE JFE YeElY, a;= Linear Predict Coding Coefficient Alg=o]t}. Cepstral®] A4

= n=19me) gk A8t
F84 3)

=
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So X3 @ 4 itk

1. et AlA: MEMS A4, Piezoelectric (4&-d<t) WA, Piezoresistive (948-A3) 2] Capacitive

%)
, Pressure sensitive 5 H}2] | Force sensing resistor (FSR) ®2], Inner particle W& w4 Buckling

éxé w2
2. 7k AlA: wpo]A R hair array W, mlEe R SAWHA
3. AR A ARA7] AR WA AA7] A W]

4, ANAZ AA: AFAZ =2 wF A =AU MEMS, Lateral A= array %2, Layered A=
w2l - Field Effect Transistor (FET) W] (Organic-FET,Metal-oxide-semiconductor-FET, Piezoelectric-

oxide-semiconductor -FET & ¥3}).

5. Tunnel Effect Tactile AlA: Quantum tunnel composites ®2], Electron tunneling =2,
Electroluminescent light ®2].

6. A3 AA: dAEE =AW Thermoelectric WA,

3

. Optical AlA: light intensity A2, refractive index S 2.
8. Magnetism based A4 : Hall-effect 57 W], Magnetic flux 7% W2,

9. Ultrasonic based AlA]: Acoustic resonance frequency 2], Surface noise W], Ultrasonic emission

36 .

10, &2E A= AA: 15, 399, g3 24, 231X, o=z, doj2d ) BAAf, YegiAls,
gavefe ) gy, agolE) E3A), Yx5FA, metal-2EA} HFA, ceramic-LEA} HFA, HEA
AEA 5o AHEE o] &3 pressure, stress, =2 strain =4 WA, Stimuli responsive 2.

11. Piezoelectric A& AlA: Quartz, PZT (lead zirconate titanate) < A2ty A=A, PVDF, PVDF
copolymers, PVDF-TrFE 59| L&A} 44, AEZ Q2 7n0 YixX 59 Yt ¥,
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