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Enhancement of low snr speech

Li Guofeng

(Nanjing Public Security Science and Technology Institute, Nanjing 210001)

Abstract This paper describes a method for enhancing speech degraded by white

noise, based on the power spectrum subtraction. The- Subtraction of the noise power

spectrum over-estimate is an effective method. A new noise appearing in the proce-

ssed signal, referred to as

13 . : ”
center-clipping process”.

“music noise”, can be effectively eliminated by using

In experiment, sentences of Chinese with about —8dB—-3dB signal-to-noise

ratio was processed and improved up to 6dB—10dB.

Key words

1 5|5:

EEFERS, EREEHSZHEMmE
PR T4, R AR IR R A @ R — i
B LEIRE IR E T AR S R, &
B R E B R hRIEE L EE RN
BHFE, HAEFLERLR s E R LR
FR, AERAFEANEREHZRFBFEWHN,
MBRELERUE LR IE, NEKE
TR {5 A I 2SR, FUAUER Bbik R SR RV R

B AR

Low signal-to-noise ratio, Speech enhancement, The power spectrum

BEE, A ESEAEELER, R ERE
HEERTROAERIRRERT.
EBREEACEETRENERTEST
#ﬂl’?’ﬁﬂ’h‘ﬂ R EEENER, KHIRELSE
SENBRERRERETE T HERNT
i, HEEZZNERECBEEOETEERE
TRERIGTE, T ATE L FR A RETR 4 R A
F RS BT R U7 R U A B OR T A
B AR S , R R A O BRIE R A T F AT
LR E, EOEEREEIKREAREXR.

e 13 »



2 EFFHE:

BEEBIHFRES, MRAENMERA
HER, XEMUEFEREEESSHRALT:
y(e) = s(e) + n(e) QY
Hrp s(o) BIBEBZRES, »(0) BRE, y() &%
BRIEERES.
F Y(w)S(w) N(w) 53 3R FE R (§ B
e ffe, WA (DA THIRE X &
Y(w) = S(w) + N(w) (2)
WA TFIThEREX A
[Y(w)[* = [SG) [* + [N(w)|*  (3)
(AABERESESGES A EX, B &0
FRTUAFATENR.)
HAGRIB T ERR:

P(w) =P,(w) — P(w) 4
H,P(w),P(w), P,(w) BAERAITIHE,
P(w) WIEVHIEE 2RI EES K.

BELEXRF,AANMLHEE, ¥EE
13HRERBEEERE ST, MAEEE™ &
aiFE, FHiibN(OUBECh T

P(w)—a+P(w) ¥ P,>a-P,

LORS I st
(5)

(HEfp ez=1,6K 1)

B LaLUEREY, SRS RRME &
B F(N)=1—exp[—N/o}]. ¥ N =03,
BIRG) e =18, F(N)=63%,RIATHE
E63DHREE ;Y N = 204,80 0 = 4 1,
F(N) = 98.2% , ;X FEQLH] 1.8% ROMEFE ;55 50,
BENEEEESE DER— LM, HIEE
BREEE, HEDRADEREDEEN
ERBEEERGRE, Tht, EHTRE 0 =
1.5—3, 0 EZER a = 2.5—4,

3 ZHAE:

RAS BRI FERTTELAFERRE, K
SLERAERE i 1.

LRI BRI ERRRIERLE T

3.1 BEIHHRENMGIT: EEFE O E R

o 14 o

(=5 + nlt) + ~P.(W)
rosary {FFTI {..lzl——o-—
o ele)

|tz s—|. - ,“j—J

S(2)
—[rFT-1

1 EAREERE

b, BEIRETELERAEE BT R
AT TUMIE I8 & R R B BokoR T g, AT iae
JUBR T 335 4E 20 LU A BRI R IR 2 R R
AEFERRRE; MEERNR#EERSE
FRNSRERERLBROBRATAS 2,
Rt 5 P R R4 R,

AR AFRIE TG GG REN B
BULRAIM ZIEFBEEIFEFERY. AKX

1

i (6)
v 2

k

Hr: dp() BHABLEENE, yp0) 24
L EFTHYE.

ZLBHIE, ¥ THRAERRENIFEE
B, &L B ATE I AR B R R K, B DIEER
Fsimxd TiEE B DER/D. X4, BrTH i
EH 224 A Aok TR R T R e B 5 0 AR B, U2
LEATHGERE P.(w) fEHT—BIHHER
HBLEL B R BR.

3.2 FIHERENEELEE, BEES
FREERENAERE, XHRENESTR
HWIARAK, 1E Berouti. M. EyJ5 A, 24
ERAEREMAEVEENTERE, LITTHE
B4R (5) T8 6= 0.01—05, BHELKE
B, REEFREFNLTEAREINFHBNER
MR, AXKAHOGRIERITE, MEdES
& M EIRR L ARIE 0, WA s 4
R, WiEE T EE LA TR,

33 EXCOFRINBEBEESARE
ES, X LiEEESEN TN, Nt R ggH—
NEMERIEEE SEARERS SRLE, N
RGIBEA T

|Su(@)|? = |Y,(0)|? — [No()[* (7)

14 % 5 ¥



Ho, Rhi« TIRERMERE S

. HTHEHAETN LB & R Ik & ¢
FLRMAT Bat BB, IE FFT RRE
RELE FFT JRRRE 5 b0 ALE0R AT, A e 7ERt
BABEDRABHE, SREN 1/2 01, FEsS
Wiz AR,

34 FERBAEIESLERT I £ iE
s T HRAL, 45 o SR AR AR L 1 sk ik
ENRES., OREEEXIIHTRERE
B, BRFEMAIESERESAS WE M A
AR, BEENIESNTEEZRALR, A
WL B R R ALY Rk B 1B & &
5.

35 WHEARFNEEESHLE: A
BRERE AHEARAEY, R EE. A
%, EEREPRIATEERENEBINE
B, T ELR R &l b oy A A (0L, 33 oAb
AR S BAARA S Bk 52 . i B
PREMRE, REFRTRENE T B8 3
DRk, LEEERLTES 7dB—
12dB,

\

V1
|

!
Ni

PR ‘E'
=

———
_—_z_'=_?=.::

(4

BREF

4 ZERLER.

FAELXRPERA—REEES “SIERE
LA v F sRIE & , H AR Mg S M0 2
MR,

—MEETERE: FATENSNEE
FE-EFERIENIMMEERENERES, &
LRISERFIREARLN ¢« ERHORER, B
WEERFEERELE S 6dB—10dB, S E
2, AR RERTRIRANAER.

—MRA GRS FIRAWARERREN
“BIRELEERESEALCENR, ATUEEE
WathiE s 7dB—12dB,

5 #WiE:

A HRAT ARG EHE
HREMMATER S ERT HELhRLE
AT BT EE RN R RIE T
BRI —MAERRT %, ELRPAIDIERERE
= 7B LA, AXHGTERIEEHATLE
LA ERERRE W, FHBREEN%K

F‘ * uiﬂllf “’Uf [\'ﬁ”ﬂ““"‘""‘"’ e
1 Hﬁ il

i“ \m \‘“ it \r‘{‘“ w i }l \\\‘ 'MN ” i ‘,

. 15 .



I

it Hh M %k‘ hilt j W i o

()
B2 (DFEKIEFES (BB 2%) () HHERENEERRES (“BlR72%)
(¢) MBLBEENBEEES (“AIR”25)

" (2] K&, & FEES. FEER,1083, 8(1); 14
. —21,
[3] Berouti, M Schwartz R. and Makhoul J. ICASSP,
§ % I ﬁk 1979: 208—211. (& EEPE)
[4] 0¥\, BHX. F_ELEANEEERFARSIL
[11 (&) T. W. ik XEGEES, TAESE. W HE,1992: 399—404,
BELE,E—R. 45 BRI HRE,1990,257— [5]1 BRAiER. HEES4E, F -K. B BRL1¥
268, Bz H iR 3t ,1987: 97—102,

IR KBS BERRNET R
5ok % Bk R

(PEBEREZHEH, L5 100080) (LI A, JLzE 100022)
1994 £ 6 A 14 Bl H

AR —MAFKRER, 360 HAPNE BETE2HUNIEERR, UERENEEREHRAE
B R AT EBANRGRNERERERR L WA EAZ MEREREER—MFNER, AR
BARIE KBRS HEENERITNEF RN EE, BRAXMHEAAERESFN LTS
HEXAL AARSFEERERHBIRA . FF AFRITENRES IRETRS, KEEEB TR
BRI B R, EERAR TERREHRKTE, WAL HERNEREEME — P RERMETREK
.

REE & FEE RN E,E R E

Acoustic design of Beijing “Great Wall” circle vision theatre
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Abstract A circle vision theatre is a theatre which can provide audience with a
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