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Abstract: Laser interferometric absolute gravimeter plays an irreplaceable and important role in the fields

of earth science, resource exploration, geological survey, earthquake monitoring and so on. The measure-
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ment process needs to use the pallet to realize the smooth release and undertaking of the falling body, and
the motion control precision of the pallet directly affects the gravity measurement results. In order to im-
prove the motion-control accuracy of the absolute-gravimeter pallet, an improved S-curve absolute-gravi-
meter pallet motion-control strategy was designed and the motion characteristics of the absolute-gravimeter
pallet were studied. Firstly, the servo-motor drive-system transfer model was constructed on the basis of
the mathematical model of the brushed DC motor. Then, the improved S-shaped pallet motion curve was
designed and the correlation between the ideal displacement curve and the actual displacement curve of the
pallet was compared and analyzed. Finally, based on the self-developed NIM-3A absolute gravimeter, a
laser-interference signal data-acquisition system was built to collect the movement data of the pallet truck
and to analyze the measured pallet-movement data. The experimental results show that the improved S-
type pallet motion curve designed in this paper makes the coefficient of determination R* between the actual
pallet motion displacement and the ideal displacement of the pallet greater than 0. 99, the standard devia-
tion of the displacement in the first 0. 05 s of the actual pallet motion is reduced by about 1/2, and the va-
lidity of the gravity measurement data is increased by 9.3%. The research results can provide certain tech-
nical support for optimizing the performance of laser interferometric absolute gravimeter.
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Fig.1 Equivalent circuit diagram of permanent magnet

DC motor
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Fig.2 Ideal acceleration curve for pallet
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curve control strategy
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Fig.4 Acceleration profile of a pallet under S-curve con-

trol strategy
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Fig. 5 Acceleration profile of a pallet under optimized S-

curve control strategy
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Tab.1 Comparison of experimental results under three control strategies

Displacement standard deviation

Test R R*(0~0.05s) Efficiently/ %
average(0. 002 5~0. 05 s)/mm
Base curve 0.98 0.93 0. 36 88.7
S-curve 0.99 0.94 0.3 92
Optimized S-curve 0.99 0.946 0.21 98
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