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ABSTRACT. A brief summary of results obtained by the authors for investigations of the efficiency of
numerical prediction algorithms for natural and artificial minor bodies using regularizing and stabilizing
transformations is given.

The problem of high accuracy interpretation of observations of solar system bodies is closely
connected with the problem of the accurate prediction of the motion of these objects.

This paper presents a brief summary of results obtained by the authors (Bordovitsyna 1984; Shefer
1989; Bordovitsyna et al. 1989) for the development and investigation of effective algorithms for the
numerical prediction of the motion of minor bodies of the solar system. Research on the efficiency
of the set of regularizing and stabilizing methods in the problem of numerical prediction of the motion
of celestial bodies was carried out by the authors. It was shown that the introduction of integrals of
motion, KS-transformation and time transformation dt = rds with n = 1 in the equations of motion
is the most effective way of stabilization and regularization of these equations. These transforma-
tions do not destroy the numerical stability of the calculation algorithm and at the same time they
stabilize and regularize the equations of motion.

The research on numerical methods has shown that Everhart’s implicit single sequence methods
and the modified algorithm of rational extrapolation are the most effective ones.

As a result of these investigations, high accuracy algorithms and software were developed. There
are two application packages for prediction of the motion of natural minor bodies of the solar system
and of artificial satellites.

The research on the efficiency of the application package “The dynamics of minor bodies of the
solar system” was carried out on the examples of the motion of the unusual minor planets Icarus and
Geographos as well as comets Halley, Honda-Mrkos-Pajdusakova and Gehrels 3.

An analogous research on the application package “The numerical model of artificial satellite
motion” was made in solving the problem of numerical prediction of the motion of artificial satellites
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with different kinds of orbital parameters as well as representing observations obtained by the MerT
program.

The accuracy of representation of observations of minor MerIT program objects equals £50 cm.
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