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Fig. 1 Setup of a multiplexing optical fiber
displacement sensor
1—modulated power supply; 2 —laser diode; 3 —lenses;
4 —direction coupler; 5,6 —gradient index lenses; 7,8 — objects;
9— detector ; 1 0 —dividing circuit; 11,12 —pass band filters;
13, 14— phase detector and digital display
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Fig. 2 Frequency modulation and Fig. 3 Frequency spectra of divider signal

heterodyne interference
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Fig. 4 Curvea-@patK = 0.8, K. = 1.2 Fig. 5 Ralative maximum deviation with differnet K
Table 1 Deviation at different X
K 1.4 2.0 3.0 4.0 5.0 6.0
Ralative deviation (max) 12.7% 8.3% 5.4% 4.0% 3.2% 2.7%
Displacement deviation (um) 0. 051 0. 033 0. 022 0. 016 0.013 0.011
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K = (Amax + Amin)/(Amnx — Amin) (11)
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Table 2 Maximum deviation of calculated value

Woke type Channel Apax Ao K Deviation (um)
20, 2.4 0.8 2.0 0. 033
Multiplex
4w, 3.0 1.0 2.0 0. 033
2w, 3.4 1.6 3.0 0. 022
Solo
4o, 3.6 2.6 6.2 0.011
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3 FIZES « 2 SEBOCE B HOCH B3 PHE W R 187

R . WCSE R A I AR W R 8 & — 3.

Table 3 Maximum deviation of measured value

Deviation max. (um)
Channel Range {(um) " 2 3 Average (um)

5 50 0. 026 0. 026 0.016 0. 023
,

1000 0. 047 0. 024 0. 038 0. 036

4 100 0. 028 0. 040 0. 020 0. 030

@ 1000 0. 028 0.018 0. 032 0026
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Influence of Light Intensity on Measurement Accuracy of Laser Diode
Multiplexing Optical Fiber Displacement Sensor

Wang Yibing Tian Qian Zhang Enyao
(Department of Precision Instruments, Tsinghua University, Beijing 100084)

Abstract Reported here is a new optical fiber displacement sensor based on the principles of
laser diode linear frequency- modulation heterodyne intetference and frequency- division
multiplexing technique. Many points displacement can be measured at the same time. The
measurement range of displacement is &1 mm with an accuray of 4+ 0. 15 um (3¢). The
influence of light intensity on measurement accuracy is studied.
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