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Application of Five-Point Central Wavelength Algorithm in

FBG Temperature Measurement System
XUE Jing-zhen', YUAN Yan-hong', YUAN Hai-jun®
(1. Modem Textile Equipment and Technology Engineering Research Center, Ministry
of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China;
2. 3S Hi-Technologies Co. , Ltd. , Shanghai 201203, China)

Abstract: This paper introduces the fundamental principles of five-point central wavelength algorithm,
applies it in fiber bragg grating(FBG) temperature measurement system based on Labview virtual instru-
ment development platform in combination with the characteristic of programmable control of TLS tuned
laser, and compares and analyzes test results obtained by five-point central wavelength algorithm and
Gaussian fitting algorithm. The result shows that, with the appropriate step scanning method, five-point
central wavelength algorithm and Gaussian fitting algorithm have a high temperature resolution, but the
former has faster computation speed and can better ensure the response speed of FBG temperature meas-
urement system.

Key words: fiber bragg grating(FBG); five-point central wavelength algorithm; Labview; tempera-
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Signal Processing Method of Laser Circular Polarization Interference

Nanometer Displacement Measurement
ZHANG Miao-ling , YAN Li-ping, LOU Ying-tian, LLIU Yan-na , CHEN Ben-yong
(Nanometer Measurement Laboratory, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: This paper introduces the light path structure of laser circular polarization interference nano-
meter displacement measuring system of; puts forward interference fringe processing method based on sine
and cosine signal switching in allusion to A/D error and displacement error introduced by dc noise so as to
improve the measuring accuracy; designs laser circular polarization interference nanometer displacement
measuring system based on FPGA and DSP architecture. FPGA is mainly used for signal acquisition, large
number counting and communication with upper computer. DSP is mainly used for small number calcula-
tion. The result of displacement experiment shows that, when the step length is 100 nm, within the scope
of 0~7 pm, the correlation coefficient of linear fitting of the measuring result is 0. 983 6 and standard devi-
ation is 1. 88 nm; when the step length is 1 ym, within the scope of 0~15 pm, the correlation coefficient
of linear fitting of the measuring result is 0. 999 2 and standard deviation is 2. 96 nm. It verifies that inter-
ference fringe processing method proposed and signal processing system can achieve the requirement of
nanoscale displacement measuring accuracy.

Key words: laser circular polarization interferometer; nanometer displacement measurement; signal

processing; FPGA and DSP
(REEE: KHEE)



