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SINS/GNSS Vehicle Gravity Measurement Method Based on

Altimeter Position Correction
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ABSTRACT: Ground obstacles, such as tunnels, overpasses, valleys and dense forests, obstruct
the GNSS (Global Navigation Satellite System) antenna from outputting positioning informa-
tion. These affect the accuracy of gravity measurement when conducting gravity anomaly mea-
surement tests using vehicles as the moving base. Thus, this study posed a dual-axis rotating
SINS (Strapdown Inertial Navigation System) /global navigation satellite system centralized fil-
tering vehicle mounted gravity measurement method based on altimeter position correction. First,

the GNSS signals were detected and automatically corrected using the altitude output of the altim-
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eter, which solved the problem of GNSS signal jump and vacancy. Second, the modified GNSS

information was used to calculate the integrated navigation and gravity measurement correction

term, and the gravity anomaly of the survey line was extracted using a strapdown inertial scalar

gravity measurement model. Finally, adopting the gravity anomaly of the survey line calculated

using the EGM2190 model as a reference value, the external coincidence accuracy of the gravity

anomaly of the survey line after low—pass filtering was evaluated. The results show that com-

pared with traditional SINS/GNSS methods, the proposed method has an obvious accuracy ad-

vantage.

KEYWORDS: vechicle measurement of gravity anomaly; global navigation satellite system;

strapdown inertial navigation system; altimeter
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