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Fig.2 Gravity anomaly result map of repeated survey lines
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Research on Data Processing Technology for Repeated Survey Lines in Aerial
Gravity Measurement

Li Xinyu, Zhou Zhaofa, Zhang Zhili, Chang Zhenjun, Hao Shiwen

State Key Discipline Laboratory of Armament Launch Theory and Technology, Rocket Force University of
Engineering, Xi’an 710025, China

Abstract: Aerodynamic gravity measurement is an effective means of quickly obtaining information about the earth's
gravity field, and the data processing technology of high-precision extraction of gravity information from a wide range
of noise plays an important role. This paper first analyzes the sources and error characteristics of measurement noise,
and clarifies that commonly used FIR low-pass filters at present can effectively filter out high-frequency noise.
Secondly, an error separation method based on Empirical Mode Decomposition (EMD) is proposed for dynamic
characteristic errors and accidental errors. Then, a system adjustment method suitable for multiple repeated survey
lines was proposed, which effectively suppresses the impact of low-frequency system errors. Finally, the measured
aviation data is processed. The experimental results show that the EMD based error separation method improves the
internal coincidence accuracy from 2.86mGal to 0.75mGal, and the repeated line system adjustment method further
improves the accuracy to 0.28mGal. This study is of great significance for improving the maturity and practicality of
airborne gravity measurement systems in data processing technology.

Key Words: aerial gravity measurement; data processing; empirical mode decomposition; system adjustment;
repeated survey lines
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