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Adaptive non—iterative digital linearization scheme
for phase—modulated balanced detection optical link

XIE Yuanju, QING Lian, HE Yifei, FANG Zhiping
(The 26th Research Institute of CETC, Chongqing 400060, China)

Abstract: Aiming at the nonlinear distortion (IMD) issue in phase-modulation balanced detection (PMBD) based on Mach-
Zehnder interferometer (MZI), an adaptive non-iterative digital linearization scheme is proposed. This scheme leverages the
anti-phase characteristic between third-order IMD and the fundamental signal in the MZI-based PMBD optical link to con-
struct a cost function related to the Euclidean norm. Without relying on prior channel information, the optimal linearization co-
efficient is obtained through a closed-form solution of the cost function, thereby avoiding complex training and iterative pro-
cesses. Simulation results demonstrate that this digital linearization scheme suppresses third-order intermodulation distortion
by 40.2 dB, consequently improving the spurious-free dynamic range by 23.1 dB. Furthermore, when simultaneously transmit-
ting 12 channels of signals, the receiver sensitivity is enhanced by approximately 1.3 dB.
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