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THE ANALYTICAL MODEL OF MEASUREMENT WITH GPS
SYNCRONIZATION TAKING INTO ACCOUNT

THE STOCHASTIC EFFECTS

A. P. Bondarev1, A. M. Prystai2

1Lviv Polytechnic National University;
2Lviv Center of the Institute for Space Research NAS and SSA of Ukraine

A new structure for the diagram of measurements synchronization using GPS modules for two
or more spaced stations is proposed. To simplify the modeling, a set of sources of GPS clock
signals is replaced with a virtual reference generator with certain phase instability. The stochas-
tic model is developed for synchronization of multiple devices. The cumulant and stochastic
differential equations for the synchronization model are solved. The performed computation
experiments made it possible to identify the model parameters, including loop gain, and factors
of conversion and inertia of the loop. Implementation of the results into the structure of broad-
band magnetotelluric station LEMI-423 significantly reduced a measurement error produced by
clock signal instability.

Keywords: synchronization measurements, GPS synchronization, reference generator, sto-
chastic model.
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 GPS -
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. 2.

. 1. : PPS – ,
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VCTCXO – ;
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