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Abstract: The scale factor of the relative gravimeter changes slightly with time, which is an important
factor affecting the accuracy of precise gravity survey. It is necessary to regularly perform a special
baseline calibration on the relative gravimeter to evaluate the change of the instrument’s scale factor. This
study presents a new method that con be used to evaluate the scale factor based on the gravity
observation data only. The principle is to use multiple absolute gravity datum stations known in the survey
network as constraints, and to take into account the nonlinear drift of the instrument, and then to estimate
scale factor as one of the hyper-parameters by Bayesian theory and Akaike’s Bayesian information criterion
(ABIO). Through simulation data testing, this method can obtain the accurate estimation of scale factor in
the presence of uncertainties such as Gaussian noise and instrument nonlinear drift, The test of the
measured gravity data shows that: the differences between the estimated scale factors and the calibration
results of baseline field before measurement are within 510 °, and compared with using the inaccurate
calibrated scale factors, this method can obtain the better estimation of gravity values which are less
different from the results of absolute gravimetry. The results of this study provide method guarantee for
effectively improving the efficiency and accuracy of precise gravity survey.
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Tab.3  Simulated and estimated values of observed noise

standard deviation and scale factor in three tests
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Tab. 4 Differences between estimated scale factors and

actual calibrated scale factors

AR X T L ] AR AT bR AR fE R KA 22 48

2001-08 G570 —2.9X10°?
G596 2.4X10°3
G147 3.1X1073
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G147 2.4X10°3
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G596 4.8X10°°
2015-09 C1098 —2.1X107°
C1099 0
2016-09 C1097 2.5X10°3
C1098 2.7X1073
2018-09 C1097 —18.3X10°
C1098 —31.1X1073
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Tab.5 Comparison in scale factors and ABIC values of

unoptimized model and optimized model
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Fig.6  Simulated drift rates and results estimated by

optimization model
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model and the unoptimized model



%12 3

TR S R 3 T I ek e ARG T (OS2 B DL A 3 O vk 1551

BRJa s MR IBCE R AR R A 2 58 2%
(19 2 ok g e 5 AR T SR s A% (L 2R 005 2
&5 2R SR FHOIC A A B At 3 ) 6 8 2R 07 31 0 2%
4122 5 o % T PSS R A 22 (608 0, Bl
TV 2501 5 JE 22 5, i LR 2 5 8 22 19 1E i 5
T3 35 22 (B 5 4 % 5 7 0 B4 R A 2 (5 e/
6.8X10 ° m/s* o HE— . MR AL A7 53 51
SR FAG T 09 16 A 28 JORI A 52 19 4% ) 3R KOsk A7 7
22 AL LL 5 4 %) H ) i AR O P 22 A i
6 FLHL SRS T R S 2 A9 5Kk K HALIE
W RAE Ly A S 2 (5 4 o ) N B A R 0 22
FHXT R/ o DR DG A4S TR 5 ek AT B A A 4 114
A% AE A K0RT LW S0 4 5 3 R (e AR A L X T IX
S 18 i B R L
o6 RAMITHARENBERYGINTERESA

NEANEEROEE
Tab. 6  The differences between the adjustment gravity
values obtained by using estimated and calibrated
scale factors and the absolute gravity measure-

ment results
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