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By altering the rotation order of these angles, any given attitude can be
described in 24 different ways using these three parameters. Due to this am-
biguity and the discontinuities in the inverse of certain trigonometric func-
tions at or near 90°, the orientation is stored within the simulation as Euler
symmetric parameters, otherwise known as quaternions. For a complete de-
scription on Euler parameters, direction cosine matrixes and quaternions, see
Wertz [11].

Numerical Integration of Quaternions

The update equation for the attitude in terms of quaternions used in the

simulations, is

T 1 @T
= e g ] 2 2-1
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where
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2.2.4 Sensors

The Sun sensor

The Sun sensor measures the position of the Sun relative to the satellite. It
provides a very accurate measurement, but it can only see a window of space
above itself, and so becomes useless when the Sun is not in view or is ob-

structed by the body of the Earth. It is possible to make use of multiple Sun

9
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