Chinese Physical Society
IR Acta Physica Sinica

. Institute of Physics, CAS

— M AT LAEBRMESENIRBINN LS SFHERIG £

FIE RAFH NE TEA

A regular composite feature extraction method for vibration signal pattern recognition in optical fiber link
system

Li Kai-Yan Zhao Xing-Qun Sun Xiao-Han Wan Sui-Ren

5| H15 |2 Citation: Acta Physica Sinica, 64, 054304 (2015) DOI: 10.7498/aps.64.054304
1E 28171 View online:  http://dx.doi.org/10.7498/aps.64.054304
23 N 2% View table of contents: http://wulixb.iphy.ac.cn/CN/Y2015/V64/15

EATRERCH B B S &
Articles you may be interested in

FETIRERE P 2 U A OGET B 5 idiA BL -0 % G5 AL 4T S8 3R A% SRR VR I 5

Refractive index sensing characteristic of a hybrid-Fabry-Pérot interferometer based on an in-fiber ellip-
soidal cavity

YE % 4.2014, 63(24): 240701  http://dx.doi.org/10.7498/aps.63.240701

H£T Voronoi KI5 [X o 2 A B0 0 44 75 o 42 1] Fi 28 S

A deployment strategy for coverage control in wireless sensor networks based on the blind-zone of Voronoi
diagram

PP 224%.2014, 63(22): 220701  http://dx.doi.org/10.7498/aps.63.220701

B0 28 8 X TR B AR G001 5 (1): 25T Fizeau T4 ) Mie 1838 K= XIH s i 7t

Simulation of frequency discrimination for spaceborne Doppler wind lidar (I): Study on the retrieval of
atmospheric wind speed for Mie channel based on Fizeau interferometer

VP 2E4%.2014, 63(14): 140702  http://dx.doi.org/10.7498/aps.63.140702

B0 22 I XU TR TR A R G405 3L (I1): FE T Fabry-Perot brifk B 1) Rayleigh 8 k< X S BT 7T
Simulation of frequency discrimination for spaceborne Doppler wind lidar (ll): Study on the retrieval of
atmospheric wind speed for Rayleigh channel based on Fabry-Perot interferometer

Y 54,2014, 63(14): 140703  http://dx.doi.org/10.7498/aps.63.140703

BT To L AR IR I 2% I R A SRR SR U7 VAR 7T

A novel approach to research on feature extraction of seismic wave signal based on wireless sensor
networks

PP 22 4%.2013, 62(10): 104301 http://dx.doi.org/10.7498/aps.62.104301


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml
http://dx.doi.org/10.7498/aps.64.054304
http://dx.doi.org/10.7498/aps.64.054304
http://wulixb.iphy.ac.cn/CN/Y2015/V64/I5
http://wulixb.iphy.ac.cn/CN/abstract/abstract62400.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract62400.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract62400.shtml
http://dx.doi.org/10.7498/aps.63.240701
http://wulixb.iphy.ac.cn/CN/abstract/abstract61851.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract61851.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract61851.shtml
http://dx.doi.org/10.7498/aps.63.220701
http://wulixb.iphy.ac.cn/CN/abstract/abstract60781.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract60781.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract60781.shtml
http://dx.doi.org/10.7498/aps.63.140702
http://wulixb.iphy.ac.cn/CN/abstract/abstract60104.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract60104.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract60104.shtml
http://dx.doi.org/10.7498/aps.63.140703
http://wulixb.iphy.ac.cn/CN/abstract/abstract53745.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract53745.shtml
http://wulixb.iphy.ac.cn/EN/abstract/abstract53745.shtml
http://dx.doi.org/10.7498/aps.62.104301

38 % 4R Acta Phys. Sin.

Vol. 64, No. 5 (2015) 054304

— MR Ttk s iRENE SRR A R EE L
B ¥R R

FHYE  ROCE

IMVNE BT

OLAR I /B LR G W ST IR G TREO AU O, RSB 5 R TRE B, MRl 210096)

(2014 4£ 7 A 21 HIH; 2014 4 8 A 27 HIKEME A )

FEASE e I 358 S A 1 M 28 8 02 — P R DG 1A A% A B AR I AR 48, REM I 58 s RN AR A
T AR AR AL 7y, SEN R REIX 2 S B AR . AR —F e e B ik IR S
SRR B S RAE SR T V. M R SOk A O T BR 75 3 8 A RS T BUK R I AL B, S Al KRER S

R Lk 22 LR e S N T AR IR RR AL BL. 457

| FH R AL BN SoRaH55 8 N 1) /N 0, Fe 2 i S A2 5

L1, P SRy A A LREAT A AR SRR, 2T A SCHR Y (B AL AR A B U5 VA AR SR HE B R A

TR

KR JCLIRENE S, DR, EERHER, Bl

PACS: 43.60.Hj, 07.07.Df, 42.30.Sy

1 5 =

oA I LT AR B AR D B Kk LA Bk
PR MR IR TLE, Je4F ERE— A SRR NS
51 A RN A% i B o 121 o 7 A it TR
BORLF, Bl s AN RN R X —HoAR E
o) 32 N AEAS [ 0 W I B 53 vp L[ AR R 7T
B, HAR CL4 LA R, T P YT K 25 R R
KWW T om0 EE 2 el 2% R
A K S B ) ) ' 2 % e ) 3R 4 L 28 1 D B R AE
T g X ARAT B I S U R
WEI, R GEAE P 0 P 1R, A R AR R AR S i
W 2R Gt O 77 LR FC. B ORI A 1848 %
(GA), BLBIHERE (FR), 2613515081 (LDA) B A
T A2 W 4% (ANN) PL Sz R & HL (SVM) [ BL &
I FEHL(RVM) &5, HarH TXEaES
Sr2KIK R B ANN M SVM, #2264k
2 ] R 159,

DOI: 10.7498/aps.64.054304

HAIRENE S RN IERERES, EREFE
5 R RFE SR BT V2 I AL & IS oy iR
I S Mg DOV 45 H RO EFIRBNE 5 1 Bk
TEFE 7 145 /0 ol A i W R A R (1) 25
TE SRR FH R TN L RS R R A SR T v
eI XA EEGESMANRES, EARESHE
PSRRI R A 22 AR SR Y — i B /N 0 i
12 A RESR I V%, 7T DUA B0 DX — 0] . 1%
WAL NARAS B 2 I IR AE B, R Ab b 2 5 K
ARG T BeRr S A E A RRAE = AR A, 5/
WALRE B G, LR R A RRE A & 3
1ifi A 6 /0N 99 0 i o it R A SO H 1 8 A AR AIE 32
W7 145 30 B RFAIE ) £ 20 28, SRERER I, X 5 9%
HAFHRENE 5 (1 4 P4y 4B BLEEAT BRI, T
A SCREAE B B 7 925 () A 1) v A 23 LU A 40 1) /S
Loy R R AE SR HUT v B iR A 17.55% g . 1R
Sl 2 I (IO 91.23%, B I8 100%, ~F- 34 1K 531
TR %N 95.998%.

w VLA AWRTIETESE (kS BY2009155, BY2013073) % B8,

t i E1E#E. E-mail: srwan@seu.edu.cn

© 2015 FEYIEF S Chinese Physical Society

http: //wulizb.iphy.ac.cn

054304-1


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.054304
http://wulixb.iphy.ac.cn

) I % R Acta Phys. Sin.

Vol. 64, No. 5 (2015) 054304

N BN

s mm i mmm g

T

|
: |
i !
! AR :
I N
I
Y
I - st |
[ | [P
| !
|

1 OTDR Jt£ ik RGHE K]

2 FRAE B LB

TCEF XA FIEN 2 BURK, A UNIRAE 5 1]
JeIRAG RS R AL SR BUNRE AR #R 2 5 7= LR AN
SO B2 R, M T R SR B A T
HABGEMANRER, WATREE —EHENR
GR, —BONRAE B AT RE T BRI A B T 2R
FASPN. — AR A A R B 2 BOGET R Eh 5
T, RYPDCLLIRAITTZ R T 2 IRNRIE. B,
—IRBI S 2 R KR KRB G A, S B
RIN—BRRE 5 R8s —BOIMES. s
ARSI FENAZ B B G EF IR B A5 5 HEAT R Ak
SR, SRIEBVRAE R 2 A s A ER G, B
i LRI 8 Bt M A I o R 31
AT RCRFALE B

5
> @
W 0
b2

- 0 0.2 04 06 08 1.0 1.2 14 16 1.8 2.0
TABNE T /10 1L

5
> (b)
1 0
B

0 0.2 04 06 08 1.0 1.2 1.4 1.6 1.8 2.0
BRI /104

5
C

0 0.2 04 06 08 1.0 1.2 14 1.6 1.8 2.0
BHe(55 /104 &

HE/V

B2 SRS BT B (5

28 R SR I E, AR SR et i R BR A
SE Y2, B A] T PR EX 700 N S AFE A5, BRI 1] PR H
4 AL 30%, WA s S B 1b i &5, A

Hilbert A8 AL G (15 5 HEAT BL 48 SR B A
AL 2% R, 0 R A 2 P AE — BT [A) ¢ 9 KT
{8 thresh B, i 8 1% B BN 15 5 A AL, I HE 55
K, BRI H A A RE 5B KAt TR
1, thresh NI TPR 2. 155 H R/ T RE 5038 RREEm)
(R ) o o TR S B, B TS 430
THHEEBE S SRS, K it i
1518 LU e i IR BUAE 5 2 AR Id R 122 Sq, Sa.

W ERRNGER, v RN NERE TR &R
FImEfs, i =1, 2, ---, N, N NERESBIKE.
W E M5 AN

N
E:Z‘xz|27 7’:17277N (1)
=1
fE e LL 2 U R
POWETsignal

SNR =101 2
©810 povvernoise7 ( )

:/H\: EP, powersignaly‘j 2 Dﬂné Z E E,:J ,f_é % JjJ %,
POWEI'noise y‘i’”ﬁ%%%%, %Xﬂ‘j

1
POWE€T'signal = 5 Z f2 (’fl), (3)

poweruoe = = 37 (f(n) = F)%, (1)

Hor f(n) WIEIEHWRAE S, f(n) LB KIS
F.OWS i KEEE NmaxE, st
maxSNRy, So M) KBER N maxEy, & {5 M EL
NmaxSNRsy. #

max Fq; — max Ey

max Fq
> max SNR; — max SN Ry , (5)
max SN R;

WISy 1E A RRHIE B PR B, 50, 163 S0 1F
IR BL.

3 AFAEFREL
3.1 NEBE

G HLr AR 2 T RGeS 5 e, (B A
HOCEHAR IR B IR IR BN (5 T R A FEF T, M
Al L AR e AN H. AN 2 0 R T e
T FFT HYSREE, £ I ORI AT 555 1 J& 4
ST Re 2y U2 N A SO 4 T 2 [ 43
fAAZ 5 I v SRR ARG A 2 091, e DR B v A 40 5
Z M5 54071, Mallat 8 1 22 70 FF R BT T

054304-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y18 Z R  Acta Phys. Sin.

Vol. 64, No. 5 (2015) 054304

Mallat B/ 8 5 R RT TR MO 3235 04 04 R 2
6 V; RN T2 0 W, A I T2 U
RAE. 4

U)=V;, Uj=W,;, jeZ. (6)

S ST U SR B M (1) B 52, T U2
BB won (1) KOPIA21], 364 w, 62 0 F AR
RE TR

won () = V2 h(k)wn (2t — k),
k
wont1(t) = V2 g(k)wn(2t — k), (7)
k

Ci+1,k = Z h(2n — k?)ij,

nek

djt1k = 29(2” — k)djn, (8)

nek
Forr, ¢ M d; 73 BIRANR Gy B R ARSI R B0 5

3.2 HHERAIE

ATFZEAI I T £ IR 3015 5 H B B A A A,
/N 5 AT S B R U1 7 7 v SR R RFALE
B RWEFCE T 2R /N o A B i 3
AT 8 7 45 2. SRIUSL AN [R] I 18] B ) ) —
55 RHE R R, SR 3 TR,

5
oy ——
~
Jd]
£ I i
0 0.2 04 06 0.8 1.0 1.2 14 1.6 1.8 2.0
FLAEHRSER /101 25
° ®)
Z
-
m =

—9

0 0.2 04 06 08 1.0 1.2 1.4 1.6 1.8 2.0
WUEIGHFIERL /104 £

3
____.l_ll____l_l_l.-_lllll_il.‘_
0 :5 1‘0 1‘5 2‘0 2‘5 3‘()

PLEERTJERPE IR 225 /R
K3 (a) UEERTRAEE; (b) UBSRHMERS (o) MEHIS
AL B2 5
K 3 (a) RLEHUEIRIRFALBL, X HLAi 5 RNt
T RS B 32 Y RE TR RFAE R R TS R R AR BT

H—fbRE R R AL
o

3 (b) Finfi B, FHIRITE 32 4EFRE &, 1l )5
PRIV S 15 B R AE R0 B 10 25 S 0 () BT, P
ZEEH K — Y 40BN 0.3627, TAFE ) &
eI KA R 1, I 3T i 5 4 AE B oA f
ik 36.27%. B WL, X TR — 4R B, Ab TR R
ANERLE, /N AL A B TR AE [ A AR K X 51,
HBEX BIA R 2. Kk, A SCHE, 72T RAAE
PR R/, W I BRI FREAE B Gt — MR 2S5 W 4R
P8, D B e A 2

3.3 ET /KBS

N BB BRI R RE AR B N B
RS, 2R RE R T SRR R
SERFR N R RS, KRS R W, TR
HRBEAE I3 R JE O RGN, (B2 R AN K R 2
el B R R BRI R I, IX 3 — 58 7 il
FEHUE (b4 )2), W Emh Za TR l, XY
INJE B BA LT . L5 U ZRI 8] A0 3 e 7
R, RRGN A RRECENAR. NEBREEEN
R R E N

By = / SyMP A=Yl ()
k=1

Horfr, Sy R REE 4R BN B ERIE S, ) 2
Sy BB ECAIIEE. 4 B NRHEE SR, RHE R
BTN

T = [Eyo, E41,- -+, Eq1a, Ey15)/E. (10)

3.4 EEFFERE

A SCAL B E BB IR B A5 5 o N A S
FOKWAE S KRGS BT RE 5 A 5 5 52K,
HpEanfE s, KWfES, KAESRTEHEE
T WMESMERES R TARES. LEES
ANAZAE 5 FRURFAE 170 5 DX B 8, ) S [l =L
S IR 7 v R AT B AR A 4 R RCR. o ah
55, KMAE 5 ARG 5 a i Z 5 th i g, /)
AL R, (A DY RE 5 AEECAE 5 R AL A &
AL, N ZRAEARTE DI, PSS 5 IR R A
TE R BB RAT 5 B Y WS S IR 3h Fp i 1)K H 3
PR A, I SR RE R A S ). AL R A 2K
5 RF SN 8] AN 5 R A DT (KRR AR 5 2
REEIERFE AR b, TERCHT I 2N 4 m + n ERFE ]
B, Hh N o RZEE, me TN RS R R

054304-3


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y18 Z R  Acta Phys. Sin.

Vol. 64, No. 5 (2015) 054304

k&, n AWHINE SRR B RHEE. B H0E
R

1) TR B S e

2) X5 54 B, &K 20000 MME 5 0, 35 K
20 M BL, BB 1000 ME T A

)M — BT H B 7 B sE &, 1K K AH
Jn, 2448 0 B ) BE R 49 ) oK T R BE R 1 20%),
40%, 60% H180% I, AKX BT BT 5 my, i = 1,
2,3, 4;

4) ¥ ¥ BT 5 m BR LA 20 15 3 V3 — 1 B Hr 2
B RIRHE A R om = [m1 ma ma ma]/20;

5) K 4 B Re BAHR ZIE, n; = (mipr — my),
1=1,2,3;

6) K BRFAIE B m Bl BE A IR 2N YERRAE ) &
IR 2N + m + n 4ER A HFIEA &

4 ERER G
4.1 FHEREERMBEERS O

KRR G RN 10 kHz, KEFEX RZ
I X 353 BUNAR SN A AL B R A B B2
s NRAE A Y, BB E AR O L IR BN M5 5. B
T IRBNE T & A 20000 N RAFE 5, A RAE 5]
B% 0.1 ms. I FH A SCHR Y R AL B Oy 12 3% B
BN A BB B AN & 4 (b) B, BRI A E 11
P15 3 IR A R0 1T B 73 31 B 28 6 A 700 /> SRA:
1.5 V. 4G B K RE B AT R e 5 I LU A
FAEBOF R R, 5380 A8 EENRE B HIHFE
B, ik 4 (c). RHAEB R BOL R R 1 i Tt

° [
0

B/ V

0 02 04 06 0.8 1.0 1.2 1.4 1.6 1.8 2.0
HRfES /10 &

0 02 04 06 08 10 12 1.4 16 18 20
ARG TEB /104 55

5 C
0
_5 PSR
0 02 04 06 08 1.0 1.2 1.4 1.6 1.8 2.0
PEALRFIERE /100 11

W/ V

K4 (a) ZICET; (b) HRIEFEG (c) BILHIRHMEE

SR AN R T BRI B 22 5, 98/ T AR AR SR AN
MM R, RN T oRHER. 2558
TMANETEE KNG FELEE S, L
WAFEBOR 2 JE 15 5 8%, SEHCRI A RIRFIE A
ROV, P8R IS S — 1AL

4.2 EAFHEERGERS SR

IHTE 5 (a) BEIC(E 5, REE A 0GR 20% #E
ek, RER A, JL T3 AER M 20% 15
INEN60% I, FEISHEIN, BEFIT 4670 #Y, S L
bk Be BN 2 80% I, KB f K, BEE R AL,
FpRERR. HTEL6 (a) BIMME S, SR T B il 3h
JCEF, BB L RS E 5 C AT 4R BIAH
X R HR T3 SR VR, HUEL BE B 80% Ab 1 R AIE B
FRERIN 8] 45 R R O G EF R 305 5 R o 7™ L 3
Tk, SRR, IR 20% AMERHESS B %S,

4 y
M

HE/V

Ll |

0 02 04 06 08 1.0 1.2 14 1.6 1.8 2.0

BEef5 5 /101 i3

1.0

0.5

H— LR %

0 5 10 15 20 25
AR /4

5 (a) BIELE S (b) 54 23 A E

L(2)

2
Omww
—2t

0 02 04 06 08 1.0 1.2 1.4 1.6 1.8 2.0
BRI /101 51

HE/V

1.0

0.5

5t R %

0 5 10 15 20 25
SRR /2

B6 (a) BFLE S (b) 54 23 HHAErT

054304-4


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y18 Z R  Acta Phys. Sin.

Vol. 64, No. 5 (2015) 054304

S5 75 FEARAIE [m) I GRS TR R R MERf R X
T4 AR NS 5 REE BUAE 4 2 /N B i, THE
16 4ERE 1. 1 5 $% A SCHE B B SRR HR L
T 1EAS BV — 0 (R AE B R B2 [ KR AE & m FIAH
X IEPR n, £330 5 28 1) 23 YEFFE ) &

K5 (a) RREICAE S, 5(b) /& H i AL 1)
REE B S A 23 ERFAE [ &, HoH il 16 4502 4 2 /)
WAL RE R RS, 17—20 4 & FFAF T BORE S0 18] my;,
2123 4E RN TR (myq — my). Ja = 4E5UHE
BN, N TEFME DT, ¥ 1 — (mayr —my) 1ER
FHXT IR AFAE . B S (b) AT LLE B, 2517
Y5 18 Y ZHAK, 18 4EAT 19, 19 4EF1 20 4 Z(H
ARR, BIBE &G i R g, Egskn k. xR 21
drtb 22, 23 gEFUE ALK, HFE, K6 BTG S &
OGN AASAE R R 6 (b) 11720 i35 5)
B, FERGEEEE. AR 5 (b) A1 6 (b) A X
RIN, BN 17—23 YERRAE R AR E LA
ZE5p. G SEIGIGUE, MR AR K 50 ), FIH
56 23 YERFAE I 70 SR 2 b5 LU TR 16 4ERFAER
oy R Z S 17.55%.

X FFEEN T RER

SVM &£ 43 Kl @4 1, TEikffk %
5l J, A SR SCHR [15] 32 S 2 0 2K —
YR SVM. B %efii H SVM, X 4> 1 FE (S 5 AR
5% SRAEMH SVM 3 — By LFEE S HHIL
WENES . KNGS MRRES,; &JE /M HSVM;

4.3

X NRAES R (G 5 M E S, R K
55 % 50 40 AR T 16 4 45 4E A 23 4E 5 A RAE
BATUINSR, CREM & e A E R, 1]
N, Kb T4y S50 S B G RRAE 1) 5 B B B N B R
RIRHE A D, 40 AR S TR N

B, A1 R UER R
F1 XFFmEES (%)
W1 W 2 Wl 3
SVM; SVMj3 SVM; SVMj SVM; SVM3
164t 58 34 38 34 11 34
234k 273 235 28.5 235 9.5 235

U R B 150 N B 3015 5, 50N KNS 5,
T8N KIAE T, 46 NEENCAE 5 1 57 AN BY A5 5 1F
SRR, 73R Rk 2 k.

Forr iR R U RIR AR 2 45 B2 S VIR AR
Hoh 50 BHHFH 16 4E /N5 AL BE SIS RFAE M R R A
23 4ERFAE ] 245 BRI E AR 2. O3 3 R &R
I ZRFEAEN 100 I8 &2 6 23 4ERFAIE 7] 845 3
PR HERA 2. DL RS AT, T 5 G 23 4R
fiE 1) 1 [X 73 BY W5 5 R 2 @A 5 5 f FH 16 4 /N
0 68 VR 1) B2 AR R A A TRV RE B 4 v,
& T RFESHERENIE S KNG 5 FRRE
SR TCA R, LI 2R AR IS £ 100 A,
F TR B R Tk 99.5967%. R, A SCHEH
FURALRIE BOE U S SRR AE SR U 1A DI SE AT AT

®2 LEFETHNEFRETRAER (%)

W1 Wil 2 W 3 Wi 4
fERM i) K BE KW 3R B PN pvs 7/ N N
PIE 1 92 78.95 91.3 100 77.19 86.96 100 87.72 89.13 98 100 100
W= 2 92 91.23 95.65 100  94.74 93.48 100 91.23 95.65 98 100 100
W3 100 100 100 100 100 97.83 100 100 100 97.33 100 100
S HORHE, S5 AR T A0S L
5 % b SR, 530S N R RS &, AARIE

AR A B AR AR B O R R T
LRANE T ZEETIE L. R T BT A g
ANTFI T S B /) B R B T R A 1) B 2 e, D T
FAE SR SO B AN e v 1 70 e . A
SCHE R A R - U7 VR T8 0 P29 D6 4T Bk i Ik

THFESMANRE T RIFIX 2R, R ZaR
NRAG SIS, Sein af AR, 2T AR
Y PR 5 AL B3k B 7 25 A0 52 R AU 1 B — SO 52
Fr ) B HLRE TS R I R ) TROE T BE B IR B0 15 5
I HAEFEAR BBV D0 BB A B i 23 6
R, B R A S A (ELAT L AT 5

054304-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) I % R Acta Phys. Sin.

Vol. 64, No. 5 (2015) 054304

RPN

(1]

LiCY, Teng Y T, Li X J 2012 Journal of Earthquake
Engineering and Engineering Vibratio 32 16 (in Chi-
ez M, 22N 2012 7R TR S TRIRS

T A

nese) [F¥ =,
32 16
Juarez J C, Maier E W, Choi K N, Taylor H F 2005
Journal of Lightwave Technology 23 2081

Turitsyn S K, Boscolo S 2009 Transparent Optical Net-
work Azores, June 28-July 2 2009 pl

Gu Yu, Li Qiang 2014 Chin. Phys. B 23 044213

Zhao J, Ding J, Wan S R, Sun X H 2011 Journal of
Southeast University: Natural Science Edition 41 41
(in Chinese [B875, T, %A, Fvhih 2011 %A 222
e BARABHERR 41 41

Zhang X G 2000 Acta Automatic Sinica 26 32 (in Chi-
nese) [fk2T. 2000 Hzhib24 26 32

Wang F F, Zhang Y R 2012 Chin. Phys. B 21 050204
Qu Z G, Feng H, Zeng Z M, Zhuge J C, Jin S J 2010
Measurement 43 513

[9]

(10]

[11]

054304-6

Faiz Bukhari Mohd Suah, Musa Ahmad, Mohd Nasir
Taib 2003 Sensors and Actuators B: Chemical 90 182

Qi H, Wang F B, Deng H 2013 Acta Phys. Sin. 62
104301 (in Chinese) [Pi%, T8, X% 2013 Y H %
i 62 104301]

Xu B G, Song A G, Fei S M 2011 Acta Electronica Sinica
38 1025 (in Chinese) [#E [, REE, MK 2011 HF
4% 38 1025)

Yang G A, Zhong B L, Huang R, Jia M P, Xu Y F 2001
Journal of Vibration and Shock 20 25 (in Chinese) [#%
2z, sk, 8o, BIRT, 5k 2001 HRE 5 20
25]

Gao Q, Yi S H, Jiang Z F, Zhao Y X, Xu Y F 2012 Chin.
Phys. B 21 064701

Mallat S 1989 IEEE Trans. Pattern Analysis and ma-
chine Intelligence 11 674

Xia S'Y, Pan H, Jin L Z 2009 Computer Engineering
and Applications 45 167 (in Chinese) [ 5, ¥, &
SEAE 2009 HHHEHL TSR 45 167]


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.1109/JLT.2005.849924
http://dx.doi.org/10.1109/JLT.2005.849924
http://dx.doi.org/10.1088/1674-1056/23/4/044213
http://118.145.16.217/magsci/article/article?id=12406857
http://118.145.16.217/magsci/article/article?id=17373437
http://118.145.16.217/magsci/article/article?id=15247515
http://118.145.16.217/magsci/article/article?id=15247515
http://dx.doi.org/10.1016/S0925-4005(03)00026-1
http://wulixb.iphy.ac.cn/CN/abstract/abstract53745.shtml
http://wulixb.iphy.ac.cn/CN/abstract/abstract53745.shtml
http://118.145.16.217/magsci/article/article?id=17927
http://118.145.16.217/magsci/article/article?id=17927
http://118.145.16.217/magsci/article/article?id=17373608
http://118.145.16.217/magsci/article/article?id=17373608
http://dx.doi.org/10.1109/34.192463
http://dx.doi.org/10.1109/34.192463
http://118.145.16.217/magsci/article/article?id=3115373
http://118.145.16.217/magsci/article/article?id=3115373

32 % R  Acta Phys. Sin. Vol. 64, No. 5 (2015) 054304

A regular composite feature extraction method for
vibration signal pattern recognition in optical fiber link
system”

Li Kai-Yan Zhao Xing-Qun Sun Xiao-Han Wan Sui-Ren'

(National Research Center for Optical Sensing/Communications Integrated Networking, Biological Science & medical
Engineering, Southeast University, Nanjing 210096, China)

( Received 21 July 2014; revised manuscript received 27 August 2014 )

Abstract

Phase optical time-domain reflectometer link monitoring system is a kind of sensor system which uses optical fiber
as sensing medium. It can detect, recognize and locate invasive signals. The module of pattern recognition, which
is one of the important parts of the system, can intelligently and instantly distinguish dangerous intrusions from safe
disturbances. This paper proposes a regular composite feature extraction method which can be used for vibrational signal
pattern recognition in an optical fiber monitoring system. This method applies an improved double-threshold method
to detect the start-stop positions of the valid signal segments, and then combines the maximum energy and maximum
signal noise ratio to select the main invasion feature segment within a sampling period. The composite eigenvectors,
which are extracted by using the last time of the feature segment and wavelet packet energy spectrum, can be used
by the support vector machine to recognize the signal patterns. Experiment results show that the accuracy rate of the

pattern recognition has been improved significantly based on the proposed method in this paper.

Keywords: optical fiber vibration signal, wavelet package, composite feature extraction, pattern
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