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[P-084/SAT-20] Approximation method of quaternion propagation for
spacecraft attitude determination

Moon-Jin Jeon, Gyu-Sun Kim
Systems Engineering & Integration Department, Kompsat-3 Program Office, KARI

Spacecraft attitude is estimated using current attitude and angular velocity obtained by
gyro. Quaternion is calculated using angular velocity of 3 axes and propagated by
multiplying the current quaternion by it. It’s necessary to calculate integral and sinusoidal
function to calculate quaternion. The calculation of integral and triangular function uses
approximation method based on taylor series. The lower the order of approximated taylor
series is, the shorter computation time is. However propagation error is increased more. Due
to the restriction of computation performance of the processor, the lower order
approximation was preferred for previous quaternion propagation algorithm.

This paper describes the approximation method of integral and triangular function for
quaternion calculation and compares propagation error and computation time of each
approximation method. The most proper method can be selected for the quaternion
propagation algorithm based on this trade-off study.
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