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Error analysis of test platform for patch effect of inertial sensor
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Abstract: In order to study the influence of the potential difference between the surface of the test mass and the electrode cage in

the sensitive structure of the high-precision inertial sensor over time and space, i. e. , the influence of the patch effect on the accu-

racy of the inertial sensor, it is necessary to build a high-precision patch effect test platform. It is about 2. 2X 10" Nm/ +/Hz a-
round the 0.1 mHz frequency. In order to achieve this index, differential method is used to establish the error function model of
the torsion balance test platform, and the genetic algorithm is used for the first time in the error analysis of patch effect test plat-
form for space gravitational wave detection inertial sensor field to optimize the extreme value of the error term. Moreover, the
Monte Carlo algorithm is employed to obtain the numerical characteristics of the error term. Finally, according to the error analy-

sis results, a high-precision patch effect test platform is built. The experimental results show that the potential resolution ob-

tained using this platform to measure the patch effect is close to 30 x1V/ +/Hz at the 0. 1 mHz frequency point. It also proves that
the results obtained by this error analysis method can meet the requirements of patch effect testing of high-precision inertial sen-
SOTS.
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’ Table 1 Inertial component parameter description
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a.n /mm 40
° a,n /mm 25
d[l /mm [077]
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. /mm 6
di; /mm [0,4]
Iy /mm 18
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Fig. 4 Working principle of torsion balance test platform
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Table 2 Optitimized error results
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Fig. 13 Distribution histogram of error source and its fitting curve
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Table 3 Numerical characteristics of partial error term
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