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All-Fiber Perimeter Security System Based on Michelson Interferometer
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Abstract A new multi-area perimeter security system based on optical fiber Michelson interferometer and pattern
fiber Michelson
interferometer is used as the vibration sensor for perimeter intrusion detection system (PIDS) which reduces the

recognition technique is proposed and demonstrated. The polarization-insensitive optical
polarization-induced fading. Strain measurement of fiber bonding on host material is analyzed. Noise suppression,
behavior analysis and alarm judgement are realized by using level crossing (LC) method and pattern recognition (PR)
technique. The experiment results show that the system is able to analyze the original signal with LC method and
extract the feature values with response time less than 0.5 s. Behavior pattern is generated through neural network
training. Rain-induced noise and other environmental noise are eliminated by dynamic means algorithm (DMA). So

the all-fiber perimeter security system with low lost, high reliability and high praclicability is realized.
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suppression
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Fig. 1 Basic parameters used in LC method
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Fig. 2 Pattern recognition algorithm based on LLC method
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Fig. 3 Schematic diagram of system architecture

3.1 BRMAEFTHH LC
g R BOL A B AE E AN 1.5 m
AR BT 5 U B HESI L% 46 52 )% 5 300 mm,

75 B 500 mm, RGERAESARN 10 kHz, i 8 I8
PR R R 5~20 kHz, 9236 A B M A

DA

T EESmE 4 iz, f£0~0.5 s B, RG kT

1105005-3



i

# ot

BRSSO Bl HAT 258 TR 1 o, g I 7S
LT 5 R BEMLER A8 50. 5 s B IFIRZENE. 2. 2 s
B o B A P bt 2 O 16 090 o ) — A 2 3 N % gk R R
TWAESWE 5 FiR. 72 0~0.3 s i, R T#HER
RS HANRIREE OB 0. 3 s BF L IR LR Ry - A gk
g 0.7 5,3 s AR 4 W

101

Normalized voltage /V

0 0.I5 1.IO 1j5 2‘.0 2‘.5 3I.0
Sampling time /s
B4 BRAT NIRRT RS
Fig. 4 Climbing behavior’s original interference signal

XFWAR S HEAT LC 7087 iy 99 41 52 56 #R
TERSE 1Y 2 SDIRIE rp FE AT BT KR A G A+ HE 47
S B S EMERE MR IR BE B 0. 3% s TR
FURIEAMEA W A5 5 0 F LN 0.5 ms, 7
A5 B BEICAT iy LC J3 A Mlacedi 47 2 89 LC S
s 6 7 s,

101

Normalized voltage /V
(=)

0 0.I5 1.'0 1f5 210 215 3‘.0
Sampling time /s
B 5wl b B R TR S
Fig. 5 Knocking behavior's original interference signal

Xt B TE i ol A7 o4 B LC A3 A kAT R A 42 R
RN 1 PR A5 S I BUZ AT LC A Y
W AR 3o b T R K ] AN AT O LC o
4 Fre RIS [ L LC 20 8 L ] 2 SR o T 90 45 5 op Ll 2
LC ZE8 0 155 Le ] . J8 391 2 54T o 1 455 2 ) 1]
AR AR E] ) LC 3 ME., digk 1 Tl
A i BEC AN BT AT O 45 T BURAE B 0 i 22
P 620 HARMmZE N 200 UL b J5 2R FH i 42 )
25N G %ok AT O R ORRAIE S I 8 i A SR

Y ERE (B4 € AR TRIINR /8

18

LC distribution
—_ =
(=2 \V]

S N = O
T T T

0 05 10 15 20 25 30
Sampling time /s

K6 Bt R TWESK LC gt s
Fig. 6 LC distribution diagram of climbing behavior's

interference signal

LC distribution
o ) -~
S S S

[u—
(=]
T

0 0.5 1.0 1.5 20 25 3.0
Sampling time /s
7 AT e T RS M LC gt
Fig. 7 LC distribution diagram of knocking behavior's
interference signal
1 BJCHA T80 LC R AE{H LL 45
Table 1 Comparation of L.C features between climbing and

knocking behavior

Behavior type Climb  Knock
Signal area 3440 3220
Max duration of LC crossing /ms 11 4
Ratio of L.C crossing /% 5.5 4
Duration /ms 780 312
Average value /ms 5.23 7.82
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in simulation wind and rain environment
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Table 2 Knocking behavior's LC features in simulation

wind and rain environment

Behavior type Knock under wind
Signal area 2425
Max duration of LC crossing /ms 5
Ratio of LC crossing /% 5
Duration /ms 64
Average value 2.46
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