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Two Noise Reduction Methods in Interferential Optical Fiber Sensor

Ge Qiang Xu Changchun Wu Xugiang Qian Kai Li Zhijun Yu Benli

(Key Laboratory of Opto-Electronic Information Acquisition and Manipulation of
Ministry of Education, Anhui University. Hefei, Anhui 230039, China)

Abstract A fiber sensor based on all polarization-maintaining fiber Mach-Zehnder interferometer is presented, in
which the single-frequency polarization-maintaining optical fiber laser is used as a light source. An active feedback
loop for laser source and a balanced-mixer receiver are adopted to suppress the noise of the sensor system. This

system makes the intensity noise reduce about 15 dB, and the signal-to-noise ratio of the system is up to 60 dB.
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Fig. 1 Schematic of optoelectronic negative feedback

2.2 WAHTFERNFEE

XU 3%~ A 0 S 3 4 AN 1 2 R LR &6
14 b -5 IR T 95 A it SR T 4 U8 i 't 2T 25
15 . Horir laser source Y6 IE,C1,C2 HF 43 dBFE
A RF HZEE,SF J{5 58 . D1, D2 At iR
DR A Sh IR 2 A Ak PR g T AR B R AE
TEE 2 B 7 B ORU 3%~ i A ) 52 06 25 8 b, 5 A
PRI 5 56 42— 20 0PI AS BR I & 10 O v Ui i 7 AR
AL R A

I, = %[%(l)lo_’_p’h)_’_ (plopsl))%Sin(Awt—i_gD):l’

@y

I, — %[%mu +pad— CpupadFsinCaut ) |

(2)

laser source

circuit -

Bl 2 2R G000 B i Ao D) 45 4 ]

Fig. 2 Schematic of twin-channel optical path

detection system
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Fig. 3 Effect of using optoelectronic negative feedback.
A without optoelectronic negative feedback; B:

with optoelectronic negative feedback
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Fig. 4 Comparison of three detection methods. A
single-channel; B. twin-channel; C:
optoelectronic negative feedback and twin-channel
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