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Normally the planetary and satellite ephemerides are provided in tabular
form, where the user interpolates between points in order to obtain the
ephemerides. There are other methods of providing ephemerides by means
of polynomial representations. The user is supplied with the coefficients of
a set of polynomials which allow him a fast ephemerides evaluation.

In relation to Astronomy polynomial approximations are usually com-
puted from a least squares fit. The disadvantage of this method is the
absence of an estimate for the error: the magnitude of the error grows from
the center of the interval towards the ends.

Another method no so frequently used is the uniform approximation
in the Chebyshev norm. With this polynomial approximation, contrary to
least squares, we obtain an uniform approximation of the function: the
maxima and minima absolute values of the errors derived from this ap-
proximation are equal along the complete considered interval.

Fitting analytical functions, the method is well known. For instance,
since 1980 the Bureau des Longitudes in their “Connaissance des Temps”
computes series expansions in Chebyshev polynomials which, for certain
intervals, represents their analytical theories.

The topic of this contribution is different. We use the uniform approxi-
mation in the Chebyshev norm in order to fit a data base. For the theory
and details on the programming the reader is addressed to the references.

1. Uniform approximation and “Almanaque Nautico”

The “Real Instituto y Observatorio de la Armada en San Fernando” is
editing the Almanaque Ndutico continuously since 1792. Nowadays we use
the data base DE200/LE200 of the Jet Propulsion Laboratory to compute
our almanac. From basic ephemerides we select the desired data and then
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Polynomial degree and error estimation. Period 35 days.

Body R.A. é T | %
e<10%rad. e<10%rad. e<10°AU <1072

Sun 4 4 4

Moon 24 21 7

Venus 6 7 3
Mars 5 4 2
Jupiter 4 3 2
Saturn 3 3 2

RA: Right ascension, é: declination, r: distance, V: visual magnitude.

TABLE 1. Approximation polynomials for Almanaque Ndutico.

we use uniform approximation in order to compress the data: taking an
interval of 35 days and establishing a bound for the error of 1075 radian,
about 0.03 minutes of arc, we compute the planetary ephemerides using low
degree polynomials except for the Moon. The necessary degrees are listed
in Table 1.

The approximation polynomials provide a fast and simple way to com-
pute the quantities that appear in the Almanaque Ndutico and this method
has been implemented as a part of the navigation system of the Spanish
Navy.
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