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Research of open-loop compensation technology in EDFA-based
satellite coherent optical communication

XU Yun-xiang' ,WU Bin' ,WANG Bo',ZHAO Yi-jun’
(1. Beijing Institute of Tracking and Telecommunication Technology , Beijing 100094 , China;
2. Xichang Satellite Launch Center, Xichang 615000, China)

Abstract ;: Homodyne detection is the main detection method in satellite coherent optical communication,and OPLL is
used to eliminate the frequency shift caused by Doppler frequency shift and laser linewidth. But the realization of
OPLL is still difficult,and the frequency capture time is too long. The open-loop frequency estimation and phase esti-
mation theory based on DSP were applied to communications between satellites, and the demodulation with SO0MHz
frequency offset was achieved. Also, combining the merits of EDFA and coherent detection, the received signal was
preamplified by using EDFA to improve the sensitivity of the receiver. The simulation results show that the standard-
deviation of estimated frequency is less than 8MHz when signal-noise-ration is higher than 7dB,and after adding ED-
FA ,the BER is better than 10 = when the power of received light is higher than —57 dBm.
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Fig. 1 Block diagram of the homodyne detection receiver
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Fig. 2 Block diagram of the frequency estimation algorithm
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Fig. 3 Block diagram of the phase estimation algorithm
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