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Fig. 1. System composition of the airborne absolute gravity measurement system and the basic measurement principle.
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Fig. 3. Experimental data for tilt modulation, the black

dots are the measured gravity values and the red curve is
B2 MR AL T SN R S R the fitted curve with the sine function: (a) Change of meas-
Fig. 2. Picture of aircraft and the absolute gravity measure- ured gravity values as the roll angle; (b) change of meas-

ment systems ured gravity values as the pitch angle.
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Fig. 4. (a) The fitted curves for different 7, where the red, blue, and black dots are the atomic population at 7' = 10 ms, T =
12 ms, and T = 14 ms, respectively, the solid lines are their corresponding fitted curves; (b) static measured sensitivity; (c) static

measured gravity values.
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Fig. 6. Detailed parameters of the airplane during the flight: (a) Flight altitude; (b) flight speed; (c) roll angle; (d) pitch angle.
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Fig. 7. Vibration signals in the case of flying: (a) Time-domain vibration signals; (b) power spectrum of vibration signals.
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Fig. 8. Variations of temperature and humidity during the

flight campaign: (a), (b) Temperature and humidity change

curves, where the red, blue and black lines are the data

measured in AG-1 sensor, cabin and AG-1 controller, re-

spectively; (c¢) temperature and humidity variation in the

optical module.
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Fig. 9. Measurement results of absolute gravity with air-
borne platform: (a) Gravity correction results. The gray line
denotes the original gravity data, the blue line represents
the gravity value dues to Eotvos correction, while the red
line illustrates the gravity values after the E6tvos correc-
tion and filtering; (b) comparison of measured airborne
gravity data with the data obtained with gravity models,
black line is the gravity data calculated by the EIGEN-
6C2 gravity model, blue line is the gravity data calculated
by EGM2008 gravity model, and red line are the measured
gravity airborne data.
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Table 1. Budget of noise sources and their resul-

ted gravity deviations.
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Abstract

High-precision gravity field mapping plays a critical role in geological survey, resource exploration, and

geoid modeling. The traditional ground-based static absolute gravity measurements possess high accuracy, but

they are fundamentally constrained by low operational efficiency and inability to survey complex terrains such

as river networks, lakes, and mountainous regions. This study tries to address these limitations through the
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development of an airborne absolute gravity measurement system based on quantum gravimeters. At a flight
altitude of 1022 m and a speed of 240 km/h of the airplane, after a filtering process of 3 km, the measured
gravity value shows a standard deviation of approximately 8.86 mGal. Furthermore, a comparative analysis
with the EGM2008 gravity model shows a residual standard deviation of 8.16 mGal, validating the consistency
of the system with established geophysical references. The experimental results confirm the operational
feasibility of quantum gravimeters in scenarios of airborne dynamic measurement, demonstrating the viability of

this technological framework for high-resolution gravity field mapping.
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