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Abstract

Temperature-Independent Two-Dimensional Inclination Management
Xu Haisong®

He Shaoling”
! State Key Laboratory of Modern Optical Instrumentation , Zhejiang University, Hangzhow, Zhejiang 310027, China

% Institute of Optoelectronic Technology, China Jiliang University , Hangzhow , Zhejiang 310018, China

We designed a new type fiber Bragg grating (FBG) tilt sensor. It can be used to detect the magnitude as

well as the direction of a two-dimensional inclination by using four FBGs, the temperature effect has been eliminated
completely without additional temperature compensation schemes. The experimental results show that this sensor has
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high angle sensitivity and measurement resolution and the tilt angle accuracy and resolution of the FBG tilt sensor are
=]

very good. Resolution of about 0.009° has been achieved. Furthermore, the accuracy and resolution of the FBG tilt
sensor can be easily increased by either using a heavier hanging weight, or decreasing the angle between a pair of
hanging fibers. Furthermore, if the size of the designed structure is further decreased, the error caused by
temperature difference of four FBGs due to air disturbance can be eliminated.
temperature effect on metrical result.
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Fig. 1 Schematic diagram of the proposed FBG

tilt sensor
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Fig. 2 Experimental setup for tilt measurement
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Fig. 3 Measured wavelength separation between A; and A;

versus tilt angle a in -y plane. The inset shows

the discrepancy in the wavelength separation

between the measured and calculated data from the

linear fitting equation
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Fig. 4 Measured wavelength separation between A, and A,
versus tilt angle B in y-z plane. The inset shows
the discrepancy in the wavelength separation
between the measured and calculated data from the

linear fitting equation
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Fig. 5 Wavelength shift of the four FBGs versus temperature
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