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Application of real time polynomial fitting based on
orthogonal basis function algorithm to encoder rate measurement
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Abstract: A real time polynomial fitting algorithm based on orthogonal basis function was proposed to
encoder angular rate measurement. The algorithm can avoid the ill-conditioned status leading to de-
grading the rate-measuring precision in normal equation when the rank of fitting polynomial is more
than three. The ground target tracking experiment with photoelectric tracking survey equipment
shows that the algorithm is effective to decrease the effect of angular random errors on angular rate
measureemnt when calculating the differential of the angular fitting output. Typically, the standard
deviation of rate-measuring errors using this algorithm is 0. 01343°/s by contrast with the 0. 02815°/s
using the normal method. Therefore the improved algorithm applied to engineering can improve the
angular rate measurement precision obviously.
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