.@ ﬁ‘\i t % N S SCOPUS, Z5EHTI
~ - A E., REE E

Journal of Applied Optics

ST BABAERERE BRE IR

MYk REL BZIK KA TREM LG M

Research on information solution method of grating interference displacement sensor

ZU Kaixuan, ZHAO Rui, SHI Yunbo, ZHANG Xu, CHEN Yunan, SHEN Fuming, LIU Hao

SIHASC:

FHBUIE, BB, A1, 5. YT 0 A AL IR B Bk FIT 0], I HIDE2E, 2024, 45(2): 446-452. DOT: 10.5768/JA0202445.0208001

ZU Kaixuan, ZHAO Rui, SHI Yunbo, et al. Research on information solution method of grating interference displacement sensor{J]. Journal of Applied Optics, 2024, 45(2):
446-452. DOI: 10.5768/JA0202445.0208001

TELR I BE View online: https:/doi.org/10.5768/JA0202445.0208001

T RO HA S R

Articles you may be interested in

HT B Bragg G4 ther & 75 ¥ BT ST

Study of Bragg grating synthesis methods based on superimposed fiber grating
N 2019, 40(4): 699-703  https://doi.org/10.5768/JA0201940.0408001

ST AR SR AL AR T S R

Research progress of flexible sensor of fiber Bragg grating
R 2021, 42(5): 932-940  https://doi.org/10.5768/JA0202142.0508002

H TR A hrig e R 7 B3 DAL AR i D T 5T

Simulation of Fabry—Perot strain sensor based on tapered fiber Bragg grating

R 2020, 41(5): 1129-1136  https://doi.org/10.5768/JA0202041.0508002

PRARICEF S LA fE R AT 5T

Study on polarization maintaining fiber Bragg grating strain sensor

NI 2018, 39(6): 942-946  https://doi.org/10.5768/JA0201839.0608001

HT BRI B AR M IR BE N ) [l e Il B A e

Simultaneous measurement sensor of temperature and stress based on UV lithography phase—shifted grating

I 2. 2021, 42(1): 200-206  https://doi.org/10.5768/JA0202142.0108002

TR AR AL RRAR B AR I BALRET BT

Probe design of nanometer measuring machine bhased on grating strain sensor

R . 2017, 38(3): 506513 https://doi.org/10.5768/JA0201738.0308001

PSEE (EFAVIN

Jo
S
an
e
¥
,E?t
=
il
E


http://www.yygx.net/
http://www.yygx.net/
http://www.yygx.net/cn/article/doi/10.5768/JAO202445.0208001
http://www.yygx.net/cn/article/doi/10.5768/JAO201940.0408001
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0508002
http://www.yygx.net/cn/article/doi/10.5768/JAO202041.0508002
http://www.yygx.net/cn/article/doi/10.5768/JAO201839.0608001
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0108002
http://www.yygx.net/cn/article/doi/10.5768/JAO201738.0308001

55455 5 2 A
2024 4FE 3 H

Mmoot
Journal of Applied Optics

Vol. 45 No. 2
Mar. 2024

X E 455 :1002-2082 (2024) 02-0446-07

JCHE 0 6L RS A S e

/]'III zu\%%ﬁfz‘ﬁ

MY, R B, BRI, R A, REM LT, £
(b2 (ARl 5 3h A A R A [ R & S S =, Il P KR 030051)
B F @b T XS BHEERANER, BET AL THEA I ES4MER R IE
W ket Ak ik, F Fﬂﬁﬁ"ﬁ‘ﬁ%ﬁ&&#ﬂ? ﬁf&?ﬂ‘ﬁﬁfg‘%iw(a\}i%ﬂﬁﬂfmz‘aﬁﬁ’,JVJV
HE MR EAMEAE R AT iR 2 AZ 5 AT IERAME, S R B kAT R T AT R A 2R AL
B EALAS ek Matlab {5 A2 R A, 5 k42 "J—JEAZ‘]\/féﬂi%_ﬂ_% &AL Ak
fE AL R KA R 20T 02%. ARSGAMTF XA RSB MAHERBET ARERFT X,

RGhIE: M LA E R AME; MR WA REdy; KEL 2R
F[E 4 25 : TN29;TP391.9 XHEEPRETE: A DOL: 10.5768/JA0202445.0208001

Research on information solution method of grating
interference displacement sensor
ZU Kaixuan, ZHAO Rui, SHI Yunbo, ZHANG Xu, CHEN Yunan, SHEN Fuming, LIU Hao

(State Key Laboratory of Instrument Science and Dynamic Measurement, North
University of China, Taiyuan 030051, China)

Abstract: Aiming at the increasing demand for signal high-precision solution methods of grating interfer-
ometric displacement sensors, an improved method of displacement solution based on ellipse fitting compen-
sation and arctangent algorithm was proposed. The estimation of signal error parameters was realized by
Fourier transform and normalized elliptic parameter fitting method, the orthogonal compensation of the signal
with errors was carried out by constructing a linear error compensation model, and the signal was linearized
with the arctangent algorithm to finally achieve high-precision displacement solution readout. The simulation
results of Matlab show that this method is highly effective for the signal orthogonal compensation effects, and
the maximum relative error of displacement solution for linearization is less than 0.2%, which provides an

effective way and method to improve the displacement solution precision of grating interferometric sensors.

Key words: grating; displacement; orthogonal compensation; ellipse fitting; arctangent; linearization
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