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Influence of aperture average effect on the performance of
phase offset estimation in satellite—to—ground optical links

LI Hongwei*** HUANG Yongmei"**, WANG Qiang"** PENG Zhenming?
(1. Key Laboratory of Optical Engineering, Chinese Academy of Sciences, Chengdu 610209, China; 2. School of Information and
Communication Engineering, University of Electronic Science and Technology of China, Chengdu 611731, China; 3. Institute of Optics and

Electronics, Chinese Academy of Sciences, Chengdu 610209, China; 4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to achieve coherent reception and improve the performance of satellite-to-ground optical communication sys-
tem, for the digital coherent receiving system of satellite-to-ground optical link, the influence of receiver aperture averaging effect
on the performance of phase offset estimation algorithm is analyzed. Difference in performance of phase offset estimation is com-
pared when the channel is a constant parameter channel (receiving aperture is large enough) and atmospheric turbulence channel
(limited receiving aperture ). The relationship curve between phase offset estimation error and receiver aperture is given. The sim-

ulation results show that when the aperture is below 30cm, the phase offset estimation is error obviously affected by the aperture

size.

Key words: satellite-to-ground optical link; aperture averaging; phase offset estimation; atmosphere turbulence
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