CRIECH BUR g G TR Vol. 24 No. 10
2016 4 10 A Optics and Precision Engineering Oct. 2016

XEHS 1004-924X(2016)H8-0197-06

B F Mach-Zehnder T i# {3 B X [6] X 5] (&
FOITHAR

EREZ WM. ¢ XE HRELA T &
(EHAF NBMEFRITEFR, FMA K& 130012)

FE N TR ETHES PSR R, 87 7T DR T3 OGB4 L 48 T —Fh S 4 B 5 2% 80T 5LU#
VIT % . W00 0 BRI AR TR RS AT T A X T 3 X3 A 2 B S R T S R B s S AT T 4
ML IR 55 5 AOGRE SRR THOCEIL s m B R A . E 00 TSN &80T
ff 8 2 BRI T — T RORG BE AR R T I O BB AR A0 ) A A I ik 5B R IR A A IR AR 40 Y B ) B
PR R N A, Bn LI T —Fh MZ T35 &R G0, I LGS R A S 08 o Bl i 5 R R O R AT IROIE . SEIS R4y B R
B, S0 09 45 SO0 VR O S0 E TFAE B 0 2 B0 BT S8 40 T WRBER R 4 A TT LS B /4 R A7 B A I A A 7 A
VEARG B ARG B B 4 558 T AV IR & .

X 8 W.oATAEAF DHRERRTIAERAFE LR IXIBEE

B4 %S . TN253;TN763 XEKFRIZAD : A doi:10. 3788/0PE. 20162413. 0197

Fringe counting scheme with two directions and dual threshhold
for Mach-Zehnder interferometer

CUI Hong-liang, LANG Jin-peng, CHANG Tian-ying" , CHEN Jian-dong, YU Miao

(College of Instrumentation & Electrical Engineering .
Jilin University, Changchun, 130012, China)

* Corresponding author, E-mail:tchang@jlu. edu. cn

Abstract: To realize accurate measurement of phase shift of interference signals, an optical path struc-
ture based on Mach-Zehnder Interferometer was established. A fringe counting demodulation scheme
with high accuracy was put forward. Firstly the structure of Mach-Zehnder Interferometer was intro-
duced, and a data processing scheme for resisting light source interference was proposed base on the
relationship between the input light intensity signal and output interference signal, which was from
Mach-Zehnder Interferometer with 3 X 3 fiber coupler. Then due to the deficiency of conventional
fringe counting demodulation, an improved demodulation with high accuracy was proposed by combi-
ning zero-cross detection with threshold method. This method changes the unidirectional counting sin-
gle into bidirectional counting single. Finally, an interference system based on Mach-Zehnder Interfer-
ometer was established for the verification of the improved demodulation scheme through optical ten-

sile experiment. The experiment result shows the direction judgment times of the improved demodula-
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tion scheme is 4 times as many as that of conventional scheme, and n/4 phase change quantity can be

realized. The demodulation accuracy of the improved demodulation scheme increases dramatically, for

the total phase demodulation accuracy is improved to 4 times of the traditional count scheme.
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Fig. 2 Signal composition in counting algorithm
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