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Abstract; Inertial sensor is the key loads of space gravitational wave detection. The test mass (TM) in the inertial
sensor is the inertial and measurement benchmark. The mass center offset from the geometric center of the TM generates
stray force noise. Space gravitational wave detection requires less than 3. 75um for the mass center offset of the TM. Due to
the need to obtain the precise the mass center of the TM ,and commercial devices of measuring the mass center cannot meet
the measurement accuracy of the mass center of the TM. In this paper,a novel mass center measuring device of a five-wire
pendulum is designed ,and the position of the mass center of the TM is obtained by measuring the free vibration frequency of
the five-wire pendulum. Experimental results show that the measurement accuracy of the mass center of test mass is better

than +1pum,which satisfies requirements of the measurement accuracy of the mass center of the TM for space gravitational

wave detection.

Keywords: inertial sensor;test mass;mass center;five-wire torsion pendulum
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Measurement of Rivet Hole Geometric Parameters Based on Machine Vision

Hao Bo,Xu Xinyan, Yan Junwei

Abstract: In order to solve the problems of low efficiency and poor accuracy of the traditional rivet hole geometric pa-
rameter measurement method,a method based on machine vision is proposed. The hole characteristic information is captured
by CCD industrial camera. Gray processing, bilateral filter and histogram equalization are used to reduce the influence of
color and noise on the image. Particle swarm optimization Otsu dual-threshold segmentation is used to extract the region of
interest. Zernike moment subpixel edge detection is used to improve the edge detection accuracy instead of the traditional
edge detection algorithm. The previous pixel loss is compensated by morphological processing. Improved Randomized Hough
Transform (TRHT) is used to measure the center coordinate and radius of the hole by extracting the features of the hole. Fi-
nally, pixel equivalent calibration is used to convert the measured pixel values into physical dimensions. The experimental re-
sults show that the error of hole spacing measured by this method is less than 2% ,and the error of the rivet hole with 2mm ra-
dius is less than 4% ,which is better than the traditional detection methods such as centroid algorithm and circle fitting.

Keywords: machine vision;image processing;sub-pixel edge detection;improved randomized Hough transform
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