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Abstract

There are many mathematical analysis processes in space map projection, such as the power se-
ries expansions of the ellipsoid’s eccentricity, differentials of composite functions, spatial coordi-
nate transformation, Fourier series expansions, Matrix operation. Traditional algorithms derived
by hand are not perfectly solved. Taking all kinds of complex mathematical analysis processes in
space map projection, the computer algebra analysis of satellite ground trajectory, space map
projection forward and inverse solution, space map projection transformation and visualization
are deeply carried out with the help of computer algebra analysis method and the powerful ability
of mathematical analysis of computer algebra system. The new formulas and algorithms in sym-
bolic form are established, which have more concise form, stricter theory basis and higher accu-
racy compared to traditional ones. The characteristics hiding in all kinds of complicated mathe-
matical models of space map projection can be revealed. The breakthrough and innovation of
some mathematical analysis problems in the special field of space map projection can be realized,
which will further enrich and perfect the theoretical system of space map projection. The research
results could be widely applied in such fields as processing of satellite remote sensing image, car-
tography, spatial information positioning, surveying, and etc.
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Figure 1. The sketch map of the track of sub-satellite point
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