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Aberration prediction technology of
space optical communication based on motion estimation
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Abstract: In the space optical communication system, the delay of wavefront correction system causes the mismatch between
correction profile generated by the corrector and the actual distortion, which eventually leads to correction lag errors. To solve
this problem, this paper analyzes the aberration model produced by atmospheric disturbance, and proposes a prediction technique
of atmospheric disturbance based on motion estimation. Under the assumption of the atmospheric freezing model, the adaptive root
pattern search (ARPS) motion estimation algorithm is used to estimate the atmospheric disturbance in the next frame based on the
distorted spot image of the reference frame and the current frame. The simulation results show that the normalized light intensity
image correction residual of the telescope system with wavelength of 1550 nm and aperture of 0.1 m is reduced from 1.24 rad to
1.17 rad at 10 m/s equivalent wind speed at 50 Hz sampling frequency.
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