438 % A1 4 M & ¥ 4l Vol. 38 No. 11
2017 411 H Chinese Journal of Scientific Instrument Nov. 2017

FHUKFEEEREREETREFERR

BEA E oM EarH & R R
(1. RO 5 T A5 B EBE JE 241002;2. Jer bR E SRR LA B ESE 60 241002,
3. BTG R HCA LR 2 5 241002)

OB Rk, GRS LR T A RBHA TR V2 e, Qv £ v BRI T AR I S O A AR R B I — A
R, BT — R N AE S RO s, PRI R A B E S BRI T . FETORE T AR, 5 E TOker
EE LR RSE, KRR IH, TR 50 B ATy A0 02 5 4R B E AL B 5 AR B, B (A AL B A AR o TR b
FHAUE T HE F 5SS, s TIEE R . AR 120 F 85 00 S0, 5 2 S o R

KEEIA : DCLBIEES s TEE T /NI E RN R (E PR R

hE4%RE: TH744.3 TP391 XERFRIREE: A EXREZERSEKRD: 140.3035

Research on interferometric optical fiber acoustic sensor and
noise reduction method

Zhou Zhengxian'? | Zou Xiang'**, Yuan Yangsheng', Gan Lu'?, Zhu Yujun’
(1. The College of Physics and Electronic Information, Anhui Normal University, Wuhu 241002 ,China; 2. Anhui Key Laboratory of

Optoelectronic Materials Science and Technology, Wuhu 241002 , China; 3. School of Mathematics & Computer Science,
Anhui Normal University, Wuhu 241002 , China)

Abstract ; Optical fiber acoustic sensor has attracted a significant amount of research attentions in recent years. A key issue for all optical
fiber acoustic sensors is to improve the quality of detected signal. In this work, a novel wavelet packet speech signal retrieving method is
proposed for improving detection performance of optical fiber acoustic sensors. The experiment system of optical fiber acoustic sensing is
set up based on the principle of optical fiber interferometer. The experimental results show that the new threshold processing method
improves the signal-to-noise ratio compared with hard threshold and soft threshold processing method. Furthermore, the continuity of
speech signal is guaranteed and the speech quality is improved. The proposed method can be widely used for a variety of speech detecting
applications, especially for real-time speech detecting.
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Schematic diagram of interferometric optical fiber

Fig. 1

sound sensor

I 1 A] LA W B BOGIE 5 TG LT 36 b (i AL 16
TEIRARAF Y, 245K B 8 52 A0 A R, T 363K
IOE, RO AR 6 22 ¢ A= B, DT 52 e 1 7 D6 1Y 5k
JBE o BN, YRR EE R0 1 AL GG R
AT, TR R EE ] LR

I=1 +1,+2 /I, - I, - cos(, + Ad) (1)
s b APIHOCHIWIIRARRL2Z , Ad F ARG 51 Y
I 2E . ORISR S A RS L fE
I RAE R AT R AR R R A 2 10 B8 i i MATLAB
PR A5 — B LRI A (5 5 B SUAIA
159 JBUGTE S5 &A1 RS (IR 55) o I, J5
S TR G B MaE o (5 5 E TR AL 3

2 INBEERERRE

2.1 /N R PR R R
ZINTHE WA R (A A AR 2 i AR T T ) — 4 0L
UIEERE
y(1) =s(1) +h(1) (2)
Aoy () 0 M I & 155 AR e 27 4 T AR U
SRR GRS, s () HIRIR AR &5, h (0O A mET A
W IR N(O,0™) 431 o F y (o) BB IN B AR e, 4
W, (j, k) =ws(j, k) +w,(j, k)
j=0,1,2,-,J; k=12, N (3)
DR IR 9/ NI R B w0, (7, ) /T A o (9 /N
FHw, (j,k) ,Donoho D. J. 45 N2 45 H #7119 (i
M 1 AR R AR - 1 S B R I S B T, 25 w (i, k)



511 JEIEAL &5 : W RDGLT 5 s SB35 PR TT AT 2717

INTF XA P BB A U Y w (k) R KR 2
A MR SR A, B E 55, 2 w (), k) RT3 5
B R IGET ) w (k) IR KRR LR WA S5, 6
w(j,k) SEAREE T ok ChE (R R 550y 1% ) sl e — [
S i [) ISR (AR R oA BT 1% ) 1 BB 1 /NI R AR
w(j, k) SR T /N Z BT /N F A 15 3] 3 g
JEfES J\?BZV”%'%%$%’M§%??:ﬁ%ﬁﬂld\?ﬂi%%ﬂ%
i )00 5 MR A5 S SR T /N 43 i, UG 1 i
ﬁ%ﬂﬁiﬁllﬂﬁ@éﬁ(ﬁ/\ﬁ’if:E’J/J\i)ii&ﬁl‘ﬂﬁi%"ﬁ%,%fé
X M 5 B /NI A T AR AT R S

2.2 BERHBIZITAMAK

(B PREICRI R [ i PR X
1) T 5 {1 b 2 R
DGR = {W(j, k), ‘W(J:, ky|>T (4)
0, lw(j, k) [< T
LT HEE,
2) BB fELAL PR pR R
w(j, k) =
{sgn(w(j, B)Clw(, &) 1=T),  |w(, k) [>T (5)
0, lw(j, k) [S T

A, sgn (= ) A5 pRAR, 24 = KT 0 W s B T, /)
T O W BRECN - 1, 2T 0 iR 0. T B

2.2.1 R pRESORI R 5 (PR KR 2.2.2 3CHRL26 ] Hriscit i R AL
1555 1) BB 2R 402 B DonohoD. L. 45 A2 H A% Al 5% )‘Cﬁj([26]npﬁi+7]gﬂﬁ@ﬁ26Jiluit<6)c
DG k) = {slgn(W(J K Clw(f k) |- T/exp(/W/C lw( k) |[= T o
! (k) < T

chq NI H B, AT LSS R Y (R eR KR, SCRik R B
=8, W (6) AT, b [ PR EICAE 1IF 7 B (AL 2
2.2.3 CHEE R

1) SCEF BB 5 AR AT

HLFE S G SR T & . TS E S G
(W 2(a)) BoA i aig ifiES 155 A AL S HE
POCLHOLARAEMIEEE S (WE 2(b)) 5F Pl iy
WS (G5 AT AT A OB EF B & 5 5 A W R FRRE

K2 JeehfE s SRR b

Fig.2 Fiber speech signal feature analysis figure
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Fig.3 Simulation curves of hard threshold function, soft

threshold function and new threshold function
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Fig.4 Test based on standard voice database
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