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In satellite-to-ground laser communication, the received optical power often decreases by air
turbulence, beam pointing error, and tracking error, resulting in a transmission quality deteriora-
tion. To avoid this, cahnnel coding should be adopted in such laser communications. In this pa-
per, we consider applying a low-density parity check (LDPC) code, one of the strong error cor-
recting codes, for the Optical Inter-orbit Communications Engineering Test Satellite (OICETS)
laser communication. A suitable code in terms of field programmable gate array (FPGA) imple-
mentation is designed by computer simulation analysis and based on these results, the three-
mode realtime LDPC decoder is composed. Then, we carried out the demonstration experiment
in which LDPC-encoded data were transmitted in uplink and downlink with the repeater mode
of OICETS. As a result of its offline decoding analysis, we found that the channel coding effect
was obtained in a limited way. Finally, from this result, we consider a better code design for the
satellite-to-ground laser communication to improve the performance.
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