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Fig. 1. The principle of absolute gravity dynamic measure-

ment based on cold atom interferometer on ship.
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Fig. 2. Schematic diagram of marine dynamic absolute

gravity measurement system.
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Fig. 3. Transportable laboratory for atomic gravimeter:
(a) Schematic diagram of the internal layout of instru-
ments and equipments in the laboratory; (b) photo of the

transportable laboratory.
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Fig. 8. Comparison of the absolute gravity data: (a) Abso-
lute gravity values obtained by the different algorithms; (b)
absolute gravity values obtained after correcting the sys-
tematic errors; (c) the residual data between the absolute
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gravity model.
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Data processing of shipborne absolute gravity measurement
based on extended Kalman filter algorithm®

Zhu Dong Xu Han  Zhou Yin  Wu Bin? Cheng Bing Wang Kai-Nan
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Peng Shu-Ping  Qiao Zhong-Kun  Wang Xiao-Long  Lin Qiang?
(Zhejiang Provincial Key Laboratory of Quantum Precision Measurement, College of Science,

Zhejiang University of Technology, Hangzhou 310023, China)

( Received 10 January 2022; revised manuscript received 14 March 2022 )

Abstract

The precision dynamic measurement of absolute gravity based on the cold atom interferometer can provide
a new method for marine gravimetry, so that it has attracted more attention. Based on the homemade
shipborne cold atom interferometric absolute gravity measurement system, we carry out a series of measurement
experiments in a certain area of the South China Sea. Under dynamic conditions, the suppression of
measurement noise is essential for the improvement of the measurement performance. According to the physical
model of the measurement system, in this paper a data processing method is proposed based on the extended
Kalman filter algorithm for the absolute gravity dynamic measurement. The observed atomic interference fringe
data are filtered in the time domain to estimate the absolute gravity value. Based on this processing method,
the sensitivity of absolute gravity measurement under the condition of ship speed less than 2.1 km/h is
improved from 300.2 mGal/Hz'/? to 136.8 mGal/Hz'/? (T = 4 ms). Comparing the processed data with the data
calculated from the earth gravity model (XGM2019), it is found that both of the data are in good agreement.
These results confirm the effectiveness of the data processing method proposed in this paper, and provide a new
processing method of suppressing the measurement noise of shipborne cold atom interferometric absolute gravity

measurement system.

Keywords: cold atomic gravimeter, absolute gravity measurement, atomic interferometer, data analysis
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