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Historical Models for Calculating the Position of
the Outer Planet: Ptolemy, Copernicus, and Tycho
Brahe Models

Seung-Urn Choe

Seoul National Universuty

Abstract

We look at the models that calculate the positions of outer planets, focusing on the historical
models. When Ptolemy's earth-centered model, Copernicus' heliocentric model, and Tycho Brahe's
geo-heliocentric model were expressed in vector format, they were all the same. Therefore, all
three models are sufficiently good enough to calculate the positions of the outer planets.

However, if we look closely at the models, we will see that either the epicycle at the
Ptolemy's model or the earth-centered solar orbit in the Tycho Brahe's model used circles, while
the outer planet’s orbit or the heliocentric outer planet orbit used the eccentric circle for
Copernicus, the equant circle for Ptolemy, and the deferent including 2-epicycle for the Tycho
Brahe’s model.

Currently, the outer planet's position is determined using the heliocentric elliptical orbits, but
it can also be accurately traced using the Almagest type geocentric elliptical orbit and elliptical

epicycle.
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