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Time-frequency domain based hybrid feature extraction
algorithm for fiber optic sensing events recognition

Zheng Laifang Zhang Junsheng Liang Haijian Lv Yuliang

(Taiyuan Institute of Technology, Taiyuan 030008, China)

Abstract: To accurately and rapidly recognize and classify different kinds of sensing events in distributed fiber optic vibration sensing
system, a time-frequency based hybrid feature extraction algorithm has been proposed. In the algorithm, a zero crossing rate based time
domain feature vector and a wavelet packet energy based frequency domain feature vector are used as the feature description of the given
sensing event. Then, the feature vectors are classified by radial basis function neural network classifier. A series of experimental results
show that the vibrations can be accurately recognized from the noise with high efficiency. Specifically, the average identification rate of
94.5% is achieved and the recognition response time can be limited in 0.3 s.
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Fig. 1 Diagram of Michelson based distributed

optical fiber vibration sensing system
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Fig. 2 Michelson fiber optic vibration sensing output
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Fig. 3 Flowchart of fiber optic vibration signal identification

based on time-frequency hybrid features
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Fig.4 Scheme of a three level wavelet packet decomposition
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3.2 fERMESHFMERE

TEICHERA A R RRAE 1) i R AECLF W h 1% B A
B EH AL R R B R A L R, —
TR AR AR [7) e 2 A T DI 3 B T AR 2R 3 o 2
R, Jy—J7 T, HR TR )R 28 ) 4% 43 2 2R AR AR ) ds B
BE AT EEAIL PR o St B AH 22 55 /0N, PR G AR A 42 B
LR CIREE F e A=k A b a2 JIORIACHIEAE SO [E15y &<

BT LA B AT, AR R AR O A AR
TR B BURRIE SRR B AR SR RS R — DR R K
JERD 1 s GEit it 58 HARk i 35 (4 i 2% AR /K
L RE AR R LR 1 B B A SRR IE 3 5 B, AR Sk B
T 3 )2/INBA A A Ak AR XTI Y 8 AN [ A B
Y RE IR N IR AE R e, YR 2R A% B i i SR
BRI FEAR N F=[ ZCR E, E, - E, ], I 7~9
TR 3 P B S £ A5 SR A 5 R LT R ) REAE (] o, L
BB 7(a) (8(a) Fl9(a) N 3 FOLLLIRME 5 R IR TS
S B 7(b) 8(b) M 9(b) A ZBIMF 5 X R A4
TR, B TOCLHEIRAE 5 R — IR 8 AN AT
AR — AR AL IRAE S 2 9 ANRRIE ) 6

M 3 FhSEETAL B R 0 R AR A5 5 R vl T, SR 2R 4k
SIE AT 5 A A8 AL R i 230 378 K W s AL TR (R



LT IR A RS O 1 B LA AR IS 5 U 5T - 157 -

HoM
: ‘|\|"il_ | w M 'r | “r “y A
3010 lzhm(l Nl jg: | I

4000 6000
# NS
(@ (b)

Bl 7 W 5 M LR ) i
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