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Liquid mass fraction sensor based on spiral fiber

XU Mingyuan®*, HUANG Wanling*, QIN Yan*, ZHAO Gaiqing™",
YU Yunjin*, CHEN Yuzhi*®
(a. College of Physics and Optoelectronic Engineering; b. College Physics Experiment Teaching Center;
c. Shenzhen Key Laboratory of Sensor Technology, Shenzhen University, Shenzhen 518060, China)

Abstract. A liquid mass fraction measuring device based on spiral fiber was designed, where un-
coated bare fiber was prepared in the middle of the transmission fiber. When the bare fiber entered
NaCl solution with different mass fraction, the transmission loss of incident light in the fiber increased
with the increasing liquid mass fraction. Thus, the corresponding relationship between the transmis-
sion light intensity and the mass fraction was established. In this paper, the influence of radius of cur-
vature and turns on the sensitivity and resolution of the proposed sensor was studied. After the opti-
mization of structural parameters, the results showed that the sensitivity of the designed spiral fiber
sensor was obtained to be 0. 626 mV per 1% for NaCl solution detection, and the mass fraction resolu-
tion reached 1.1X10*, while the detection repeatability also has good performance.

Key words: liquid mass fraction; refractive index; fiber optic sensing
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Adaptive noise reduction method for sound sources
based on acoustic imaging

JIANG Xuanming*, ZHENG Yu", WANG Xinhua®
(a. School of Physical Science and Technology; b. School of Information Science and Engineering;
c. National Demonstration Center for Experimental Physics Education,

Lanzhou University, Lanzhou 730000, China)

Abstract: Aiming at the dilemma of weak dynamic adaptability of existing sound localization tech-
nology, a sound source adaptive noise reduction method based on a microphone array group composed
of 21 MSM261S4030H0 and TDOA algorithm was proposed. On the basis of acoustic imaging, the
new method which could balance the accuracy and real-time performance of localization by adjusting
parameters according to the specific situation of the sound source in a composite noise reduction
process that included removing outliers and iterative correction. The adaptive sound location of the
sound source within 8 meters was achieved.

Key words: sound localization; acoustic imaging; sound source self-adaptive; composite noise re-

duction
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