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Al 2 g 9 2AEH(power spectrum) P 4 =FEF (phase spectrum)S 5317 £33k
o

=
T2 F2 o] M3 (short-time Fourier transform)< 83t ©A;
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HAAE A2A7F MY (set duration range) oA A THJoZHE AE /IXE, A Ty
o]de] Bo T dES AEstar, dA Z# el XA wkAlS-(late reflection sound)d 3¢ AFHEFHS F
Aat7] A A7l ZadEY 9 ~HAEHDE et A3 T3 (linear superposition)s FastE @Al

Al ZHPde] AL (direct sound) E Z7] HEAFS-(early reflection sound)J 9] ~FEHES
53171 f8liA @A Zade 9 ~AE"do=RY dA ZHde AA AR F4W 3¢ A9 E"S
2~ EY 279 (spectral subtraction method)ell ¢Jste] A A= @A; 2

WA A $o |4 Zyde] A3 E g557] fste] dA A AdS 2 27 RN 39 &~
AEHES o] 2glm A ZHAdY YA AFAEH sl A Gz dFF ] W3 (inverse short-

time Fourier transform)< 4=3J3t= ©A & Egshar,

A &A1 7F W] Abghgho] Aol WhARS-o] 7+4] EAd(attenuation characteristics)oll whebr] AAEHLE, x&A]
7+ 9] Aegko] 0.3%9F 0.5% Alelol A (from 0.3s to 0.5s) AEE

/5=

2 &A7F Mol &3tgho] wbak &7o)qe] AHS T %7 WAL A 2 B¥ oJ9(shock response
distribution areas) % u*é?{rﬁfi E-A (speech-related characteristics)ol wehr AAHEE, A EHAI7F H9 2
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g 9 SRS WA

A =AU A9 WS AY SASTE 2A3) A3 autoregressive) 29 EAA 4] 24
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sAEY 34 fle
AR ALAL W WA A THAYoRTE AUE AL, A LA oA Beel ZegEel hl
A, @A ZAQe] Ad WAl she) 2AERL TP st R BAL ol g 7] ZedE e
sAEG S e BE JRE tetel 48 FHS FARES FHHAL

i

HAE ASA W WA Al TAdozTE ANE e, AA T oAl Beel Zesl o
A, @A el Ad WAl she) 2HERL TP skl WA BEE ol gaA 4] ZePE e
sAEE el A8 D 27] kg B tstel HY FAL ARG AL

s

HAE ASA W WA Bl TAdozTE ARE e, AA T oAl Beel Zesl o)
AR ZES olgte] Y] TaAQEe] ) AANEASAAY BE HREA gete] 4 FUEL 54 F
of, WAl Eee Ad wAbge] el AHAERS FAH] Aste] Mo BRE o) §A Y] ZelAEe] 59
sAEREAMe) A R 27 WA ARE el 43 FAS FYHES FHYHE AL PO o
gAY g4e NS 98 A

7l & & oF
RS S A ok, 59 ddAE 49 wtdAAE A B % Aol #Et Aot

g e

ZAHHE Z(conference call) E=
25E e "olAd Jda F3F FHo
Yol A wikel o3 HA RS

"WE (smart) TV VoIPe} & &4 EXloA, wa}
doHew Age w0 W, vho]amEe o3
Atk dE £o], Adl(room) A &40l B, wig, H 7] J‘jqoﬂ 9
gl o] W WAl o, wlo|mRE A% HAHS(direct sound) P WHA}S-(reflection soun
d)2] slelB = A5 (hybrid signa Fat2 wkek g ek o). Algk(heavy) WF
g BEgtet 245 HHA, F3e *2101] TS E Aolth. Avr), wrEo 2K E 9l I (interferenc

, =4 1A AlZ=El(speech
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recognition system)9 AlsS v A3sIA|71t}.

Zg9 HigkAg A WHEe B or T ZEF M (deconvolution)S AE3h, oledt WMHE oA, wWHEk
S Ay == AMFEA 5)o Aske o8~ 9 (shock response) X AY =S wg & oVl ok v
gk 3tAo] dE -~ S B4 vhH TE AFx|o] oA vE] SHHAY, thE WHE oA HER FA
g 4 9 o], ®keF 7o) FXE dFAx SHS /A, AW DEIL FHEHL, ¥ AT S g o
JEFAMo] o]FoXa, A WA ATE o] FoZtt, o] WHEL, w2 wkek 3o JdFH~ SHS
gl F5317] ofyx, Jdx= Y AAE F53e HAHol AlRE EA AAES YA F dve i+
AHE 77Tk

, 2 A @FobA A~ FE ] A F AW~ dEHY

rlm
OSL'
2
N
E
rlo
3
o
rig
o
o
o
i)
>
i, oo
ot
o
4
ox,
tlo
2 fo
o

=, 2]

(1nverse f11ter1ng)9] T3 GF BTE Q351K 7] i, S =(blind) ¥FEAIA Welgtax BT},

olg|g e EAH oz &4 mdl JFA(speech model assumption)S 7|ZE 3T}, o E Sof, WS £aH

44 o]7] H(received voiced excitation pulse)dl] ¥3}E Z#siA 5714 (periodicity)®] F= 15

A Aoy, Adfdoz, §A4Y WEE(clarity)7F 9FE wErh. olEe WHE TAAHoRE, Y odF i)
=) ol

(linear prediction coding: LPC) E®=S& %2 st&=d], A7)A, &4 24 Edo] &-Z wel(all-pole
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model)olal, Wk = UE F714 FS(additive noise)o] AA A]2=®lo] A2 EQE(zero point)ES
AAZ1aL, &4 o7 27 M35 FH (interfered), 2-% FE(all-pole filter)E JTFS WA = Zlo=z
M"Y, HEAA PHE FAHoREE U3 2y Az LPC FF(residual )7} FAHE 3, IJx-57] &

=

?]2~H ¥ 7|#(pitch-synchronous clustering criterion) ¥+ H%= HW3} 7|+(kurtosis maximization
criterion)o] wetr ¥ HA 7] A& (clean pulse excitation sequence)?} FAEO|A WA AZS 23
AZIk, olglgk W Aito] A oR vl HRstn AR HE (all-zero)Wro] ko 93] JEs W

St 7Hdol duz 2349l 243 dA A devhs 2AdE 7RI

»~HEZ 729 (spectral subtraction method)ol] 2|3+ wrakA| A7} nletz sk sAMo|t}. &4 ANz AHS,
%7] ¥kAFS-(early reflection sound), @ A|¢1 WEA}S-(late reflection sound)S ¥&Hsl7] wjiEol, AA 24
o] 9] ~HAEHOZHE AA WAL T9 AFEF] (power spectrum) S AAZE AL 549 FHEE T
A g Ak, AIRE, AL Ad WA AFERY 4R, & S4E NFAITIA FowA AA whAL
= AES aRdoR AARY] Aste] Ad xS AdAHow Gt ge AHEHS o)W g5st=Ttol
ot ddAd A HEAIAdA, o] &7t mlolaARE AR shte] AHEwro] EASEY] wZel, Wk 3

_]
o
574 mE e AZHRIG0) S FAe APl o,

wodge wd Be] A9 grel F4 W wk Agke] F4o] 493 otk BAMES A2 $lstel w
QA Sl WRAAS AT Y L FAS AFHE AL BHoR d)

wowge g 879 A9 gae] 24 9 wg Azre] F4o] 43 ojfrke BANE Ads] Astel ©
QA LA MFAAT A% B 2 FAE ATHTE

B oo ey ddAfd 84 A3 E Ty Ysets(framing) 94, 2 AIZkeAd wiEtd ZHe AFTES

A4 T de 19 ~FAEH (power spectrum) % A 2~ EH (phase spectrum)S FE35H7] 93t A
ol thall w7+ F2lo]l M3 (short-time Fourier transform)< 33} @A

AR 2 &=A 7 M (set duration range) ol A4 ZgldozRE Ag(distance)S 7HA=, A4 Ty
olde] Bo ZolES Aulslar, A Z# e XA wkAlS(late reflection sound)d WY AFNEHS S
stz YA 7] ZEAdEY 9] 2HEFHE giste] A3 FF (linear superposition)s st ©A;
FA A FAHS(direct sound) E 27] WAFS(early reflection sound)®] 3¢ AFEHESS 3567
daA A Zyde g ARMEHoRRE Az Ty e A WAL =AY 39 AFHEHS AFAEY
217198 (spectral subtraction method)ell 2]ate] A AsHE @Al 2

WA A S0 dA eyl AEE 53] fete dA ZHA] AFS 2 27 A 99 ~9ERHE

kA sl a =
of digte] 8z Al =AY 3 =HEH diste] A @t dFEle] M3 (inverse short-time
Fourier transform)< $3sl= o

v s, ASARE Mo Adgkel A

AL

re
s

~
>
oo
o,

7+4] EAJ(attenuation characteristics)ol wah A

,
=
q/0=

A&AZE W9 ehargte] W BN AHE W 7] WASe] Wi S ®E 99 (shock response

distribution areas) ¥ SA43%# EAX(speech-related characteristics)ol whgls AA T},
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S, AL
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d
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Askzko] 0.3%9} 0.5%0 A (from 0.3s to 0.5s) A&FT}

RS A, A EAIZF B9 hslglo] 50 A A=} 80BN AE AFooll A (from 50ms to 80ms) A EIZ T}

A T g A WAl g9 ] AAME-S FAHF7] $5+e] AR(autoregressive) EES o] &4 A7) =
e u AHEHEMY RE AEEJ &t AY FHES FdstE oA,

E3S

Al 2 del A Wk 9] ~FHEYS F4317] Y5k MA(Moving Average) RS o] &34 7] =
AE9] 19 ~HEHS A A P 27] HALS AEEd diste] A3 F3& st o,

E3S

AR(autoregressive) EE-& o] &3] 2z A
S Y% o, A Tade] AA vaLSe] 3¢ AHAEHS FAy] 91ate] MA(moving average) EHS o
E =}

IALS RS tstel MY FHE FYshe

AdeEE ddAQd A ANTE ZHAsetar, Ao wEkbd ZHd AIZES FEld WHE fyld EHEHex
2 F48 Zddst FA(framing unit);

Al 2y de 39 ~FEY 9 ) ~HEHS 53] Y5t FAE dA =g del diE o3k
AES Fsta, A Ty Qe sty AAEYS AAEY A} K3 @ AAEY 24 Hild HEstar, 9
2~HEYS g ¥ fYld Y5 nE 1AE Feld W3 FY (Fourier transform unit);

AR ASAE |9 UolA dA ZEJeRRE AE HAE, dA Zdd olde H4Y ZHdE 94
~FEHE Ysle] A FHE Fstn, dA Zede AA wkAbE 99 AHEHS A3, dA =
e A WAL F4E 19 A2FEHS ~HEH A3 fulo FEILEE FAE ~FEH =4 §4
(spectral estimation unit);

Al ZHde] Ade 2 27 dxLEo 9] AHERESS 53] HlA, 2FEY =4 fUoREE g5
B dEA ZEde AA Ao 9] ~FHERS FEo W fFUoREEH H5H dA A g9 ~"9E
HozRE ~AEY Ayl oste] AAG L, dA ZEde] AHE E 27] vl 99 AHEHES I
Fo] W3k filo Yl sE FAE AANEY 217k S (spectral subtraction unit); =

~HEY a7t FYld 93] 59 dA ZHEde AHE 9 7] WAEe 99 AFER S giste] gln
Fo WMz fyle o 59 A Zde Y 2FEFH gigte wggt AFE ] WS Fdsta, w
FAA Fo] AA TP ANETE EEsEE FAHE odFFd W3 §Y(inverse Fourier transform unit);<
EE

d} o

MRaE, 2MEY 24 49 TAGCR 0,329 0,524 AT WY AAge HEIES T4
A,

Mg s, AdEd $4 fue AR s0ReAAse 0uAAL Aolol A% Welel s
e dess pAaEn

g, AMEY $4 g6 FALoR

ARE A EHA7E 9 P =RE AYE 7FA=, dA] 2P olHe] H Ty dEe dis
A, AR Zydel AA WhALS-o] 9] AFHMERS FAE 7] 98Fe] AR(autoregressive) RdS o] &4 AV
ZHJEY 99 AFEHENAY BE LS digte A8 $HE Fds=s TF4HAY
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o

2 dge] H4 Ved dA4ds, @ oHdES U ¥ sy Yste], E Uy AAdES ©Hs Hx3)
o o]gtoll Al AAMEHA o AdWE Folth

T 18 Fxshd, B iy 2 gdald S0 WA AE e Whie SERT mAET

S100: 98E ddAqE A4 257 T AstE al(framed), Y A E0] A|7HEM (time sequence)oll wEhA
o7 2ol A},

S200: @A Ty Yde T ~FEYH 9 ) ~HAEHS 5517 fste] A T del dis] @t FEo] W
$to] S},

S300: AAE AFAZ B oA A ZHdozEEH AZE ZE, A ZY o) HEFo ZHIE]
AeiEa, @A ZddY AA vAEY 3¢ ~FERS FAS ] ek Y] ZddEY Y AHEHE
th3te] A8 FH(linear superp031t10n)°] P}

T =z

vpo] L& Eol o))

Elaeis %@(reverberation environment ) ol A,
H o|she] whek md

g o] solnels Aol oge

x(t) = h*s(t)+n(t)

A7), SO = gomnee Asolx, i U9 oA
A dH2~ 2 (room shock response)o]il, *& ZEZH o

3o e b F714 Fg(additive noise)o]t}.

AA Aol Mol fdEs S = 2004 =AE vk vk JdEs SE2 A

2% ¥ A (direct peak) 79 | %7] ¥kAl(early reflection) 7,

gtk hdst SO o zusHe ARG A7 A Fo vhelZ

O o 4] AL
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@D
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k=]
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o
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=
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e
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fu
2
!
M
o
fd
Ar)
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%0,

g hd o) o

A 71 EYLYH(trailing) F-Eolt}.
[e)

S wheE ARty WA dudEe T
arg, qiel Yl ek vgrt Zo] 1dE 4 vk
x(£) = (hd +he)* s(t)+ hi * s(t) +n(r)

hl

= A

Hm

=]
T

_3In10,

hi(t) =b(t)e "

A4, e wy bO) =

rlet

7ol wkeE AIZH(RT60) 0] AL

Gaussian distribution random variable)©]t}.

7+4] (exponential attenuation) REl¥} AX|3tar, <&

Az-GE 71949
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SE wlo]laRES XA F AHE e
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Fog vd F gled, &,
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