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Abstract; Laser interference is generally applied in the traditional free-falling absolute gravimeters,
and the absolute gravitation acceleration (g) is measured by timing the zero-crossings of the inter-
ference fringe signal. An event-time measurement system based on Digital Signal Processor (DSP)
is designed and realized for the application in absolute gravimeters. The principle of the event-time
measurement is introduced, followed by the hardware implementation method. Time measurement
errors and their effect on the gravity measurement are calculated both theoretically and from nu-
merical software simulations with MATLAB®, and verified by hardware simulated experiments
and experiments using an FG5X high-precision absolute gravimeter. The results show that the effect
on the true value of gravity acceleration measurement caused by the event-time measurement system is
less than 1pGal (1uGal=1X10 *m/s’), and the effect on the standard deviation is less than 5uGal. The
system has advantages of compact size, small volume and low cost, and meets the requirements of preci-
sion and portability, especially for field ready absolute gravimeters.
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Fig. 1 Optical principle of laser interference in an

absolute gravimeter
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Fig. 4 Schematic of quantization error of the DSP

time measurement system
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Fig. 6 A typical numerical simulation experiment result:
(a) 100 sets in a row of free-falling acceleration measurements

and (b)distribution histogram of the measurements
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