55 43 4 4 ) o oF ¥ iR Vol. 43 No. 4
2014 4 4 A ACTA PHOTONICA SINICA April 2014

doi: 10. 3788/gzxb20144304. 0428001

T 8] Fp 51 A7 SRR A ©-OTDR
SRR DR

(B FRHE R 85 51F B TR, AR 611731

W EABCEHBRHAAFF I AT B R LA ABN HARTF THRE M HE, T
BFHREANZELREREN, EFEARZEN SR BEE,EHMERR. AR B AL T @55+
FHEAFEGR LN T E HFAFTHEENFTATAE LG FEFTHTATEMEN . TEH
BT R R EEERAIT T A BFAETRETN T FiE> A . AR T FEHERNTHANGE GF
B2 MG FATEDFHEEN, FREREW, ZH RS ARERFRABRN SMETF FHEZETH
B EMRER THRGIRE T, A 14 km & E#HAMNE A 00% ., B EFIKTF 2%.

KA ARHOL B R A AR Ra AR S F RS TR R A 2 R % oA Xkt
B A2; mmE

mESEE . TP212. 14 SCERARIRAD : A N EHES.1004-4213(2014)04-0428001-5

A Novel Time Sequence Singular Spectrum Analysis Method for
®-OTDR Disturbance Detection System

LI Xiao-yu, WU Hui-juan, PENG Zheng-pu, RAO Yun-jiang
(School o f Communication & Information Engineering , University of Electronic Science &
Technology of China, Chengdu 611731, China)

Abstract: The phase-sensitive optical time-domain reflectometer systemissensitive to ambient
environmentsuch as sound waves, air flow and transient high-frequency noise. Thus the practical signal-
to-noise-ratio is always low, the real intrusion signals are always severely obscured and difficult to be
detected, as a consequence, false alarm occurs frequently. To solve the problem, a signal processing
schemeusing feed-forward neural network together with singular spectrum feature extraction algorithm
was presented for disturbance detection. The main points of the method were mapping the
slidinglongitudinal time series to a sequence of multi-dimensional lagged vectors which form trajectory
matrix and computing the singular value decompositionof the trajectorymatrix. This method can
effectively eliminate sound waves and transient high-frequency acoustic noise, etc. Performance results
showthat with breeze interference, the correct detection rate is 90% and false alarm rate is less than 2%
at a range of 14 km.
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