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Design of Long-Distance Optical Communication OFDM System
Based on a High Sensitivity Photodetector

XIE Fucai
(Unit 91003 of the Chinese People’s Liberation Army, Qingdao 266071, China)

Abstract: To solve the subcarrier orthogonality degradation and high bit error rate caused by nonlinear phase distortion
in long-distance optical communication, based on a high-sensitivity optoelectronic detector, research is conducted on the or-
thogonal frequency division multiplexing system. At the hardware level, this system integrates a high-performance orthogo-
nal modulator, a distributed Raman amplifier, and an ultra-high responsivity photo detector, achieving the high-quality op-
tical signal generation, link loss compensation, and weak signal detection., respectively; At the software level, a phase dis-
tortion resistant orthogonal frequency division multiplexing (OFDM) signal generation scheme is designed, and a joint time-
frequency domain equalization technology is used to optimize entire process from signal generation to demodulation. Experi-
mental test results show that the system can achieve a maximum signal-to-noise ratio of 65 dB for OFDM signals and a fiber
link loss compensation rate of 68% , while reducing the demodulation error rate to a minimum of 1. 5%. The conclusion in-
dicates that the system can effectively improve its communication robustness and quality under long-distance transmission
conditions.
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